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HYDRAULIC  TURBINES 

One  of  three  units  each  of 
1700  H.  P.  at  720  R.  P.  M.  280  ft.  Head 

These  wheels  when  tested  in  place  gave  over 
87%  efficiency. 

We  are  now  building  five  16,000  H.  P.  units 
to  operate  under  600  foot  head. 

SEND  FOR  BULLETIN  N 

S.  Morgan  Smith  Co.,  York,  Pa. 

Branch  Offices:  167  Federal  St.,  BOSTON,  MASS 
American  Trust  Bldg-.,  CHICAGO 


A  SUGGESTION  FOR  THE  COMING  YEAR 
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If  your  problem  requires  information  based  on  a  wide  range  of  electrical  manufacturing  ex- 
perience you  will  obtain  this  service  through  the  co-operation  of  our  nearest  district  office 

Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 

Montreal    Halifax    Ottawa    Cobalt    South  Porcupine    Winnipeg    Calvary    Vancouver   Victoria   Nelson    Prince  Rupert 


Alphabetical  Index  to  Advertisers,  Page  8 


THE    ELECTRICAL  NEWS 


Bare   and   Insulated  Copper 

WIRES  AND 
CABLES 


For  Telephone,  Telegraph,  Lighting, 
Power  and  Street  Railway  Equipment 


Bare  and  Insulated  Electric  Wire  and 
Cables  for  Aerial  and  Underground  use 

Railway,  Feeder  and 
Trolley  Wire 


Weatherproof  Magnet 
and  Rubber  Covered 
Wires  and  Cables 


Incandescent  and  Flexible  Cords 

Eugene  F.  Phillips  Electrical 


Works, 


Limited 

MONTREAL  .     '    .  CANADA 

Branches:    Halifax,  Toronto,  Winnipeg,  Vancouver 
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Light  Your  Curling  and 
Skating  Rinks 


WITH 


Benjamin  Fixtures 


FIXTURES    REFLECTORS  FITTINGS 

for  all  indoor  and  outdoor  requirements 


Cat.  No.  T  74 


<  


 24" 

Cat.  No.  0664 


 > 


Send  us  a  sketch  of  your  rink 
and  our  engineering  department 
will  lay  out  a  lighting  system  of 

High  Efficiency 
Low  First  Cost 
Low  Maintenance 


Cat.  No.  5423 


All  Jobbers  Sell  "BENJAMIN" 


Cat.  No.  6034 


Cat.  No.  5402 


Benjamin  Electric  Mfg.  Co.,  of  Canada 

IU\7  Charlotte  Street,  TORONTO,  ONT. 


Limited 


THE    ELECTRICAL  NEWS 


5 


Condulets  Used  in  Installation  Shown 

on  Opposite  Page 

Each  One  the  Best  Possible  form  of  Conduit  Outlet  for  the  Particular  Requirement 


Type  P — Arransed  for  Combin- 
ation Gas  and  Electric  Fixture 


Type  PC 


Type  PL 


The  P  series  includes,  besides  the  types  shown  above,  types  PA  (single  hub  on  back),  PT  (through  feed,  single 
branch)  and  PX  (through  feed,  double  branch). 

These  Condulets  can  be  used  with  electroliers,  clusters  and  combination  gas  and  electric  fixtures,  having  canopies 
4  to  6  inches  in  diameter. 


m ... 

■■■ 

^-  -          .HINDS  J  ; 

Tjpe  LB 


Type  LR 


Type  LL 


Type  T 


Condulets  immediately  above  are  shown  with  blank  metal  covers.  They  also  take  any  of  seventeen  other  covers, 
including  porcelain  with  one  to  eight  wire  holes,  male  and  female  nipples,  and  metal  with  male  and  female  nipples. 


Type  FS 


Type  FSC 


Type  FS  and  FSC  take  flush  rotary  as  well  as  the  double  push  button  switches  shown  here.  Two  styles  of  covers, 
one  for  each  variety  of  switch,  are  interchangeable  on  these  Condulets. 

Over  a  hundred  other  types  of  Condulets — one  for  each  Exposed  Conduit  need — are 
shown  in  Condulet  Catalogs,  Bulletins  Nos.  100  and  101.    Copies  Free  I 

Order  from  your  dealer.    If  he  does  not  stock  them,  write  us. 

Crouse-Hinds  Company  of  Canada^  Limited 

Main  Office  and  Works : 

Toronto,  Ont.,  Canada 


kg? 

1^ 
1^ 
1^ 
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WIRES&CABr"' 


Adanac  Red  Core 
Rubber  Covered 
Wires  and  Cables 

me  made  according  to  flic  speeiti- 
cationtj  of  tiic  X:i<ionai  Bo.ird  of 
I-,re  I'tideivvriieis.  The  conductors 
are  drawn  from  copper  of  the  high- 
■"bt  ccndiu  i;\  ity        are  i.ovcrod  \^ith 
two  thicknesses  of  thorotighlv  vul- 
canized  rubber  compound  of  high 
qual\t\'.    The  wires  are  braided  over 
nisuhition  and  the  -niooth  high  finish 
Lhey  recei\c  nuikcirj  theni  S])ecially  de- 
sirable for  coTuhnt  work. 


AND  MANUFACTURING  CO. 

SALES  AGENTS 
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High  Grade  Electrical  Apparatus 


1 


4-937i  K  V  A  6600  volt  3  phase  60  cycle  120  R  P  M  Vertical  Generators  for  Sidney  Electric  Co.,  Dam  No.  2. 

Duplicate  plant  now  being  installed. 


Kilmer^  Pullen  &  Burnham, 

LIMITED 

Head  Office, 

/■  ^  Branch  Offices:  MONTREAL 


TORONTO  ?r,Tlpv'"l'rTV^' 

  CALGARY,  ALT  A. 

SOLE  DEALERS  FOR 

The  General  Electric  Co.,  of  Sweden 
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Men  Who  Know  Conduits 

Invariably  Specify 

"Galvaduct"  and  "Loricated" 


Fort  Garry  Hotel — Winnipeg.    A  Galvadiict  Building 


THE  CONDUIT  QUESTION? 

Every  exacting  engineer  and  architect  is  vitally  interested  in  Conduits  because 
the  question  of  conduit  protection  is  an  absolute  necessity  in  modern  building  and 
engineering  practice. 

We  are  prepared  to  submit  convincing  proof  that  "GALVADUCT"  and  "LORICATED" 

Conduits  give  longer  life,  better  service,  and  more  clearl}-  meet  the  conditions  for  which 
they  are  made  than  any  other  conduits  produced. 

If  your  jobber  cannot  supply  you,  write  us 

Conduits  Company  Limited 

Toronto  and  Montreal 
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Moloney  High  Efficiency  Transformer  in  position 
on  pole  showing  method  of  wiring 


»  

Interior  view  of  Moloney  High 
Efficiency  Transformer 


High  Commercial 
Efficiency 

is  the  sum  total  of  what  is  required  in 
transformers — the  knowledge  that  the 
current  is  not  being"  wasted  in  transfor- 
mation— that  the  core  and  the  copper 
loss  is  low  with  a  low  temperature  rise 
and  a  high  and  permanent  insulation — 
that  the  construction  is  strong  and  the 
workmanship  is  faultless.  All  this  is 
necessary  and  what  is  required  in  trans- 
formers. All  this  is  what  is  given  in  the 
highest  degree  in 

Moloney 

High  Efficiency 
Transformers 

Before  you  decide  oh  the  purchase  of 
transformers  let  us  figure  out  some  trans- 
former costs  for  you.  Let  us  show  you 
how  Moloney  transformers  effect  a  direct 
saving  over  any  other  method  on  account 
of  their  high-commercial-all-day-eflfic- 
iency. 


'Write  for  new  catalogue  giving 
full  data  and    all  information 


Canadian  Moloney  Electric  Co.,  Limited 

Office  and  Works:  WINDSOR,  ONT. 


WINDSOR 


COMPLETE  STOCKS: 

WINNIPEG  VANCOUVER 
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Have  you  seen  it? 

The  wonderful  new  Tungsten  Lamp  that 
you  may  handle  as  you  would  a  Carbon 
Lamp.    Pure  Tungsten  Drawn-Wire, 
Continuous  Filament.  Insist 
on    having  the 

N""™  Standard 


of  the  lamp  world — place  your  contract 
now  and  protect  yourself   in  the   matter  of  price. 


Manufactured  in  Canada  by 

The  Canadian  Tungsten  Lamp  Company 

HAMILTON      -      .      .  ONTARIO 
Warehouses  at:  MONTREAL  TORONTO  WINNIPEG  VANCOUVER 
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Banner 


TRADE  MARK 


Lighting  Fixtures 

Write  to  us  for  the  latest  designs  in  up-to- 
date  "  electric  fixtures. 

Fixtures  made  from  original  drawings  on  short 
notice. 

Qntario  ^nUm  &^mp  (|)., 

HAMILTON,  CANADA. 


SXERLING  TELEPHONES 

STRONG  & 


AGENTS  (with  Stock) 

MANITOBA 

Tlie  James  Stuart  Elec.  Co. 

Winnipee:  Liiiiitcd 

ONTARIO 

('liai)iuan  &;  Walker,  Limited 

Toronto 


SASKATCHEWAN 

Noi'thwestorn  Electric,  Ltd. 

BRITISH  COLUMBIA 

(Jope  &  Sons 
.V27  Dunsiiiuii'  Street,  Vanroin  ei- 

ALBERTA 
General  Supplies,  Limited 

|-i:i:iL'iul  Sti-oct  East.  CalKai-y 


QUEBEC— .SYwv?',';  /{'?/>/  by 
Dawson  ^;  ( 'o.,  Ijiniilcd    -  Montreal 
Alc^cUivnics  Sujjply  Co., 

.St.  Paul.  Quebec  (Que.) 
NOVA  SCOTIA— ^/orA?  i-epf  by 
.1.  Miiri'.  Son  dv:  (  o..  rjinuted.  Halifax 
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An  nouncement 

standard  Underground  Cable  Co., 

of  Canada,  Ltd. 


WE  take  this  opportunity  to  wish  you  a  Happy  and  Prosperous  New 
Year  and  to  thank  you  for  the  generous  support  which  you  have 
accorded  us  during  the  first  eight  months  of  our  manufacturing  experience 
in  the  Dominion,  in  the  shape  of  substantial  orders.  C^]IS 
The  steady  increase  and  aggregate  value  of  these  orders  is,  we  believe, 
conclusive  indorsement  of  our  policy  of  high  quality  and  fair  dealing 
which  has,  for  a  third  of  a  century,  always  been  associated  with  **  Stan- 
dard "  Products. 

We  solicit  your  patronage  during  1913  for  the  following 

"Standard"  Products 


Wire  Rods 

Bare  Wire  and  Gable 
Standard  C.  C.  C.  Wire 

(Colonial  Copper  Clad) 
Magnet  Wire 
Weatherproof  Wire 
Rubber  Insulated  Wire 
Varnished  Cloth  Cable 

(Varnished  Cambric) 
Fibre  Insulated  Leaded  Cable 


Dry  Paper  Leaded  Cable 

Saturated  Paper  Leaded  Cable 

Rubber  Lead-Covered  Cable 

Armored  Cable 

Cab)e  Terminals 

"Ozite"  Insulating  Compounds 

Insulating  Tapes  and  Sheets 

Insulating  Varn'shes 

Cable  Hangers  and  Supports 

Cable  Installations 


Detailed  information,  samples,  estimates  or  prices  cheerfully  furnished 
in  regard  to  any  of  the  products  in  the  above  list  which  is  only  an  outline 
of  our  complete  list. 

Our  engineers  have  had  long  experience  in  the  installation  of  cable 
systems  of  all  kinds  and  they  will  gladly  advise  you  regarding  your  prob- 
lems in  this  line. 


Standard  Underground  Cable  Co.,  of  Canada,  Limited 

Hamilton,  Ont. 


Montreal 

Boston 


Winnipeg 

Seattle 
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MADE  IN  CANADA 
Conduit  Boxes,  Conduit  Pipe  Fittings,  Conduit  Accessories,  &c. 


write  for    Elcctrical  Flttings  Co,,  Limited  wntefor 

Catalogue  No,  4  ^  Catalogue  No.  4 

70  King  St.  West       -       Toronto       -  Canada 

STOCKS  CARRIED  BY  "  your  jobber  cannot  supply  STOCKS  CARRIED  BY 

(;ope  and  Son,  Ltd.,  132  Water  St..  Vancouver,  B.  < 8to"k*aV  T^irontl  w"^4o^^  '^'•^'^  Mainer  Electric  Co.,  Ltd.,  61  Albert  St.,  Winnipeg,  Man. 
Miinderloh  &  Co.,  Ltd.,  Victoria  Sq.,  Montreal.  and  Guelph  Factory.  .John  Starr,  Son  &  Company,  Ltd.,  Halifax,  N.  S, 
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Electric  Trucks 
are  best  for  any 
Central  Station 


—most  efficient  and  most  economical 

The  Central  Station  that  does  not  use  Electric  Trucks  is 
overlooking  a  big  factor  for  its  own  betterment.    Electric  Trucks  are 

most  perfectly  adapted  to  the  outdoor  work  of  electric  lighting  companies.  They 
are  power  plants  on  wheels — ready  always  to  do  their  work  cheaper,  better  and 
quicker  than  any  other  type  of  vehicle.  Here  are  some  of  the  uses  to  which  any 
Central  Station  can  adapt  Electric  Trucks : 

1 .  General  hauling  of  all  kinds. 

2.  The  hauling  of  heavy  material,  such  as  transformers,  reels  of 
cable,  etc.,  in  which  the  electric  winch  is  indispensable. 

3.  The  application  of  the  electric  vehicle  in  the  construction  of  aerial 
lines,  where  electrically  operated  cranes  are  used  for  erecting  or 
removing  poles,  transformers,  etc. 

4.  The  use  of  the  electric  vehicle  in  underground  work  for  the 
drawing  in  and  out  of  cable  and  pumping  out  of  manholes. 

5.  The  use  of  the  electric  tower  wagon  for  trimming  of  arc 
lamps,  etc. 

6.  The  adaptability  of  the  electric  vehicle  as  an  advertising  medium. 

Small  electric  wagons  are  used  by  many  companies  for  the  delivery  of  lamps, 
meters,  etc.  These  wagons  are  equipped  with  crates,  etc.,  and  have  excellent 
advertising  value  as  well  as  giving  efficient,  economical  service. 

Your  use  of  Electric  Trucks  recommends  them  to  others 


Once  the  vehicle  users  in  your  locality 
see  that  you  have  confidence  in  Electric 
Commercial  Vehicles,  it  will  be  easy  to 
induce  them  to  follow  your  lead.  Of 
course,  you  know  the  value  of  a 
vehicle  charging  business  in  mak- 
ing off-peak  hours  profitable.  Why 
not  boost  Electric  Vehicles  with 
this  end  in  view  ? 


We  are  conducting  a  nation-wide  adver- 
tising campaign  on  behalf  of  the  Electric 
Vehicle — pleasure  and  commercial  —  in 
36  standard  magazines  and  trade  jour- 
nals. We  will  gladly  show  you 
how  you  can  make  this  national 
advertising  of  immense  individual 
benefit  to  your  Central  Station. 
For  full  particulars  write  today. 


Electric  Vehicle  Association  of  America 


BOSTON 


NEW  YORK:  124  W.  42nd  St     g,)  CHICAGO 
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Luceo  and  Moonstone  Glass 


MADE    IN  CANADA 


No.  6030.    Luceo  Semi-Indirect  Bowl 


One  of  the  newest  and  most  popular  light  units  is  the  semi-indirect  bowL  It  is 
decorative  and  ornamental  as  well  as  efficient,  and  is  rapidly  replacing  many  in- 
stallations in  the  home  and  office. 

We  manufacture  many  special  designs  of  these  bowls  along  with  our  regular  line 
of  Luceo  and  Moonstone  Shades  and  Reflectors. 
Street  lighting  glassware  a  specialty. 


No.  4038.    Luceo— 100  Watt  No.  4010.    Luceo— 60  Watt 


Full  particulars  on  request.  Write  us  your  requirements. 


^  JaJFtorson  Glass  Cbmpony 


Toronto 


Canada 
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Holtzer^  Cabot 

Buffing  Motors 
Grinding  Motors 


Note 


Ttie  snap  switch  lor  siailiuy 
The  gasketed  joints 
The  shaft  supported  by  long  bearings 
The  adjustable  tool  rest 
The  lots  of  room  around  the  wheels 

For  Direct,  Single  or  Polyphase 


The  Holtzer-Cabot  Electric  Co. 

Boston     "  Chicago 


ONE  LAMP  SAVED  ' 
PAYS  THE  COST  OF  A 


LAMpflGUARD 

THE  KEY  U  TO  SAFETY 

And  every  Loxon  saves  many 
lamps  during  its  life.  It's  an  in- 
vestment of  assured  dividends — 
no  guess  woi-k — it  pays  for  itself 
and  then  pays  big  letui  ns. 

If  you  have  luiprotected  lamps  in  your  plant,  exposed 
to  Breakage  and  Theft,  you  should  look  every  one  into 
the  socket  with  a  Loxon  which  fastens  on  with  a  key 
and 

Performs  the  Double  Service  of  Preventing 
Theft  and  Breakage 

Don't  pub  it  off — delay  means  more  useless  waste. 
Loxons  are  made  for  Mazda  as  well  as  Carbon  lamjis. 

Carried  by  /Host  Cauedlaa  Electrical  Dealers 

McGiU  Mfg.  Co.,  Valparaiso,  Ind. 


Special  Notice  to  the  Trade 


^  Our  Fall  catalogue  has  been  considerably  delayed  owing  to  the  many  new  designs  which  we  have 
been  making.  The  printer  promises  same  will  be  in  our  hands  within  the  next  few  days,  and  we  wi! 
immediately  begm  distnbutmg  same. 

^  This  catalogue  will  cover  a  very  wide  range  of  handsome  and  inexpensive  fixtures,  both  of  the  direct 
and  semi-indirect  type.  Included  in  same  will  be  several  designs  using  the  ever  popular  effective  candle- 
stick to  its  best  advantage.    Also  a  nunber  of  fixtures  adapting  crystal  decorations. 

^  We  have  not  overlooked  the  use  of  leaded  glass  in  Dining  Room  Domes,  Hall  Lanterns  and  several 
very  handsome  portables. 

^  We  are  very  anxious  that  all  the  trade,  as  well  as  those  interested  in  the  better  grade  of  fixtures,  should 
receive  this  catalogue,  therefore  to  be  sure  that  you  get  a  copy  send  us  your  name  and  address  at  once. 


of  Canada,  Limited 
Head  Oi  fr  i:  :  212  King  St.  West,  TORONTO 
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Protection  from  Lightning  Troubles 


The  following  list  of 
users  will  speak  for 
itself : 

Victoria  Falls  and 
Transval  Power 
Co. 

Shanghai  Munici- 
pality. 

Melbourne  Elec- 
tric Supply  Co. 

Cleveland  and 
Durham  Power 
Co. 

St.  John  Del.  Key 

Co.,  Brazil. 
Societa  Dergano. 
Sociedad  Espan- 

ola,  Madrid. 
Societa  Electrica 

Suburbana, 

Milan.  &c. 


Lightning,  if  unchecked, 
will  break  the  windings 
of  your  apparatus,  blow 
out  your  fuses  and  break 
down  your  transformers. 

In  .short,  lack  of  adequate 
and  capable  lightning  pro- 
jtection  may  mean  to  you 
serious  loss  of  time, 
money,  and  perhaps  lives. 

A  host  of  so-called  lightn- 
ing-  arresters  -are  on  the 
market,  but  99  per  cent, 
of  them  are  valueless  be- 
cause the  principle  on 
which  they  are  construct- 
ed is  wrong. 


High  frequency — not  high 
voltage — ^is  the  cause  of 
the  damage  done  by  light- 
ning. 

Most  protective  systems 
work  on  the  principle  that 
high  voltage  is  the  cause 
of  the  damage.  This  is 
incorrect,  hence  their  use- 
lessness. 


A  lightning  protection  ap- 
paratus to  be  of  any  use 
must  offer  a  clear  path  to 
earth  for  high  frequency 
currents  independent  of 
voltage. 

Our  apparatus  is  absolutely  the  only  one  that  ful- 
fills this  condition. 

Our  principle  is  correct,  our  design  is  the  best  and 
our  guarantee  absolute. 


If  you  are  hav- 
ing trouble  with 
your  protection 
or  are  about  to 
install  —  write, 
call  or  phone  us. 
We  will  be  glad 
to  advise,  esti- 
mate or  install 
for  you  the  very 
best  and  latest 
protective  gear. 


CHAPMAN  &  WALKER, 

69  Victoria  Street,  TORONTO 


ELECTRICAL  ENGINEERS 
AND  CONTRACTORS 


V.  I.  R.  Cables 

Wire,  Flexible 

Paper  Insulated 
Lead  Covered 
Cables 

Telephone  Cables 


MONTREAL  AGENTS: 

Alexander  Macpherson  &  Son, 
Montreal,  Que. 


.075  sq.  in.  three  core,  circular 
lead  coveted,  steei  tape 
armoured  csble 


Vulcanized 
Bitumen  Cables 

Transmission 
Lines 
Trailing  Cables 

TORONTO  AGENTS : 

Chapman  &  Walker,  Limited 

69  Victoria  Street 

Toronto,  Ont. 


W.  T.  Henley's  Telegraph  Works  Co. 

Limited 

Contracts  taken  for  complete  Cable  Systems  installed 
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Bare  and  Insulated 


WIRES  AND  CABLES 


in 


Copper  and  Aluminum 


RAILWAY  FEEDER  CABLES 


in  Copper  and  Aluminum 


Copper  Trolley  Wire 
Copper  Clad  (Duplex  Metal)  Wire 
Galvanized  Steel  Strand  for  Guys 


Canada  Wire  &  Cable  Co. 

Limited 

II70  Dundas  Street,  TORONTO 

Stock  of  Wire  and  Cable  Carried  in    Toronto,    Montreal    and  Winnipeg 

(  Roper,  Clarke  &  Co.  Limited,  MONTREAL 

SALES  AGENTS-     '  A.  E.  Esling,  Scott  Block,  WINNIPEG 

■     j  Macdonald,  Marpolc  Co.  Limited,  VANCOUVER 

'  Messrs.  Gorman,  Clancy  &  Grindley,  Ltd.,  WINNIPEG  and  EDMONTON 
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Flame  Arc  Lamps 


LONG 


LIFE 


New  Type  W 


In  construction  work,  railway  yards,  drill  halls,  warehouses,  in  fact  everywhere  where 
g"ood,  brilliant  illumination  is  required  over  large  areas  this  type  of  lamp  is  ideal. 

TheC.G.E.  Flame  Arc  Lamps  (Type  W)  are  designed  particularly  for  that  purpose. 
The  brilliancy  of  the  widely  diffused  illumination  from  the  lamp  remains  constant 
throughout  its  long  electrode  life. 

The  arc  is  steady  and  is  always  in  the  same  focus  from  start  to  end  of  trim. 
The  electrode  life  is  from  100-125  hours. 

Trimming  isivery  simple  and  only  one  carbon  is  renewed.  Either  a  white  or  yellow 
light  can  be  obtained  as  desired,  depending  on  carbons. 

The  mechanism  is  simple  and  readily  accessible.  One  noteworthy  feature  is  the  effic- 
ient clutch  which  is  sensitive  and  positive  in  its  action. 

The  casing  is  weatherproof  and  insect-tight.  The  C.G.E.  Long  Lite  Flame  Arc  Lamp 
is  strongly  and  substantiall)  built  throughout.  It  is  as  reliable  in  operation  as  it  is  sturdy 
in  construction.    Send  for  full  information  regarding  this  economical  and  powerful  lamp. 


OVER  5000  NOW  IN  SERVICE 


Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 

Montreal    Halifax   Ottawi    Cobalt   South  Porcupine    Winnipeg   Calgary  Vancouver  Victoria  Nelson  Prince  Rupert 
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The  C.  G.  E.  Ozonator 


THE  Ozonator  is  a  device  for 
destroying  odours,  poisons,  in- 
fectious bacteria  and  purifying  the 
air  generally  by  Ozone  produced 
electrically. 

Hygienic  conditions  demand  scienti- 
fic sanitation  and  ventilation. 

Ozone  improves  ventilation  not  by 
taking  the  place  of  Iresh  air  but  by 
destroying  the  foul  and  harmful  or- 
ganic substances  that  are  ever  present 
where  people  congregate.  Ozone 
sterilizes  the  air  and  increases  the 
activity  of- the  oxygen  component. 

The  C.  G.  E.  Ozonator  is  used  to 
orreat  advantacre  and  benefit  in  dwel- 
lings,  halls,  lodge-rooms,  theatres, 
factories,  etc.  It  is  neat  and  compact, 
and  can  be  attached  to  any  electric 
light  socket  and  consumes  very  little 
current. 


Write  us  for  Booklet  506,  giving 
further  information  regarding  this 
new  air  purifying  device. 


UTILITY  OZONATOR 


HOUSEHOLD  OZONATOK 


I'NIVEKSAL  OZONATOK 


Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 

Montreal   Halifax  Ottawa   Cobalt  South  Porcupine   Winnipeg  Calgary  Vancouver  Victoria  Nelson   Prince  Rupert 
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C.  &  H.  METERS 


Our  meter  brings  you  in  more  dollars,  WHY  ?  Because  it  starts 
on  a  smaller  current  and  is  more  accurate  over  long  periods  than 
any  other  on  the  market  today. 

Write  to  us  now  and  we  will  teH  you  why  this  is  so,  and  what 
is  more,  prove  it  with  goods. 


The 

Chamberlain  &  Hookham  Meter  Co. 


312  Kent  Building,  TORONTO 


Limited 


Meter  and  Time  Switch  SpeciaUsts 


Mam  7791 


Cables  "Meters' 


Polyphase  Meter 


The  New  Year  is  the  Season  of  New  Contracts 

For  some  lines  of  goods  it  pays  to  contfact,  especially  when  you  are  protected 
against  a  raise  in  price  and  given  the  advantage  of  a  reduction.  We  have  special 
contracts,  which  we  are  sending  out  to  our  customers,  covering  : — 

NEW  CODE  RUBBER  COVERED  WIRES  AND  CABLES 
MAZDA  TUNGSTEN  AND  CARBON  LAMPS 
COLUMBIA  DRY  CELLS 

GALVANIZED  AND  ENAMELLED  STEEL  CONDUITS 

We  maintain  in  Winnipeg  heavy  stocks  of  the  above  materials  ready  to  ship  to 
you  the  day  your  order  is  received.  Our  price  is  in  line  with  the  lowest  market 
quotation.    We  give  you  the  advantage  of  car  load  rates  from  factory  to  Winnipeg. 

Write  for  copy  of  our  special  yearly  contracts,  and  if  you  mention  seeing  this  ad- 
vertisement in  the  "Electrical  News,"  we  will  send  you  one  of  our  1913  calendars. 

The  Mainer  Electric  Company,  Limited 

61-63  Albert  Street,  WINNIPEG,  MANITOBA 


r  H  E    lU  J     'J'  R 1 C  A  L    N  E  VV  S 


2.3 


No  "Shorts"    No  "Grounds"    No  "Burn-Outs"  with 

"NOARK"  SERVICE  BOXES 


FUSES  OUT 


There  is  no  danger  of  short-circuits,  grounds  or  burn-outs  when 
you  use  "Noark"  Service  Boxes,  because  they  are  made  on  the 
well-known  "Noark"  weather  and  water-proof  principle,  which 
prevents  all  water  from  reaching  any  live  parts. 

The  cover  can  be  opened  without  disturbing  the  fuses  or 
breaking  the  circuit  by  the  "Noark"  fuse  inspecting  device. 
When  you  buy  a  "Noark"  Service  Box,  you  get  two  devices  in 
one — a  switch  and  a  cut-out,  and  the  Underwriters  Laborator- 
ies have  approved  these  boxes  for  this  double  service. 

They  can  be  used  for  conduit  or  open  wiring  and  a  complete 
line  of  interchangeable  fittings  are  supplied  for  conduit  con- 
struction work. 

"Noark"  Service  Boxes  are  made  incapacities  of  0-30,  31-60, 
61-100,  101-200  and  201-400  amperes,  2  and  3  poles  for 
250  and  600  volt  service. 

Write  nearest  Branch  for  Catalog  406. 


FUSES  IX 


THE  CANADIAN  H.  W.  JOHNS-MANVILLE  CO.,  LTD. 


Manufacturers  of  Asbestos  ^ 
and  Magnesia  Products  '^'^<t, 

TORONTO  MONTREAL 


Asbestos  Roofings,  Packings, 
Electrical  Supplies,  etc. 


WINNIPEG 


VANCOUVER 


Don't  Wait 


Write  Now 


foi 


DEVOE 


New  Switch  Catalog  giving  full  detail 
of  Switches,  Boxes  and  Panelboards 

The  Devoe  Electric  Switch  Company 

Office  and  Factory :  157  Craig  St.  West,  Montreal 


The  electrical  news 


Do 

you  realize  the 
true  signifigance 
of  a  Trade  Mark? 


It  means  that  the  manufacturer  of  trade  mark- 
ed g"oods  is  behind  them  "all  along"  the  line" 
with  his  guarantee  as  to  quality. 


This  trade  mark  insures 
"Duncan   Quality"  in 

every  electrical  specialty 
or  supply  that  carries  it. 


We  emphasize  it  because  we  want  you  to  be 
familiar  with  it  and  what  it  stands  for — the 
best  materials  we  can  procure  and  the  highest 
grade  workmanship  that  it  is  possible  to  employ. 

Have  yon  a  copy  oj  oiir  NEW  catalog? 

Duncan  Electrical  Co. 

Limited 

Montreal 


THE    ELECTRICAL  NEWS 


25 


G.  M.  GEST 


Conduit  Engineer 

and  Contractor 


mrnf'm 

Electrical 
Underground 
Conduit 
Systems 

When  G.  M.  GEST  designs  and  constructs 
your  Conduit  System  you  receive  the 
benefit  of  many  years'  experience  and 
specializing   in   that  line   of  work. 

Power  Building,  Montreal,  P.Q. 


Crocker -Wheeler  Transformers 


A.  C. 
Induction 
Motors 

Generators 

Transform- 
ers 


J3-C 


D.  C. 
Motors 
for  all 
classes 
of  work 

Generators 


A  full  stock  of  standard  voltage  distributing  transformers  in  sizes 
I  to  50  K.V.A.    60  to  25  C}'cle  is  on  hand  for  immediate  shipment. 

Communicate  with  us  regarding  your  Fall  and  Winter  requirements. 

The  Canadian  Crocker- Wheeler  Co.,  Ltd. 

Manufacturers  and  Electrical  Engineers 

Head  Office  and  Works:  Branch  Offices: 

ST.  CATHARINES,  ONT.  Montreal  Toronto  Vancouver 
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Butt  Joint 
Core  Type  T  ransformers 


Note  the  airaiigeinent  for  holding  the  core  centred 
in  the  tanli  «o  thai  tlie  transformer  can  be  shipped 
complete  in  its  case  ready  for  immediate  service. 

Note  also  the  strong  mechanical  arrangement  of 
both  H.  V.  and  L.  V.  leads  from  coils  to  terminal 
board. 


Note  how  easily  the  butt  joint  core  type 
transformer  is  dismantled.  The  edges  of 
punchings  meet  but  do  not  overlap,  and 
the  top  yoke  can  be  quickly  removed  in 
case  of  injury  to  any  of  the  coils. 

Note  the  highly  insulated  H.  V.  coils  so  as. 
sembled  as  to  expose  the  entire  surface  to 
^he  cooling  oil. 


Works 


MONTREAL 


ALLIS-CHALMERS-BULLOGK 


LIMITED 

Sales  Offices  :    MONTREAL,  Canadian  Express  Co.  Bids- 
WINNIPEG  Builders  Exchange  Bids- 
COBALT 


TORONTO,  Traders  Bank  Bldf?. 
VANCOUVER,  Dominion  Bldg. 
CALCARY 
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The 

Seven 

Essentials 


which  must  all  be 
present  in  every 
successful  installa- 
tion of  indirect  illumi- 
nation. 


National  X-Ray  Reflector  Co. 


CHICAGO 
214  W.Jackson  Blvd. 


NEW  YORK 
505  Fifth  Ave. 


( 1 )  Most  powerful  reflectors  made 

10  lellcit  tlic  laiKc-sl  aiiioiiiil  of  liKhl  k*"'!''' f ' • 'I  'o'  lanii)  against  the  ceil- 
in^^,  thus  attaininf?  tlu-  (It-sircil  l.i  iit-s--  in  ilic  illuntination  of  I'n-  room  at 
iiiinimuni  cost   foi-  currenl. 

(2)  Reflectors  of  scientific  design 


1<>  'lii  ect  llie  Iif<lit  rays  a  in  si  iIk-  reiliny  ;il  the  \>if>]>Ci  angle  so  that  they 
will  he  re  reHecteil  from  the  ceiliiit,'  '<>  e\cnly  !i;ilit  the  room,  and  corriiKalefi 


to   prevent    sticaks   on  the 


t  i  1  i  n  'J 


(3)  Reflectors  of  lasting  brilliancy 

(4)  Scientific  installation  to  produce  known  results 


so  that  tlie  illumiiiatidii  does  not  fjecome  dim  willi  the  parsing  of  time  on 
act  oiiiu   of  Ihc   I  clU  i  l  ing  surface  detei  ioi  aliiv-'. 


Tlie  l  eHeclors  imisl  lie  the  jpi  opcr  iiumher  of  inelies  ht-h>\v  I  lie  ceiling,  the 
fixtures  must  lie  spaced  correctly,  the  bowls  nuist  contain  the  right  type  of 
reflector   (concentrating;  or  dislrihutinK),  etc.. 


(5)  Natural  seeing  conditions  for  the  eye  to  work  by 

There  must  be  no  visible  light  sources.  No  sliarp  shadows.  No  direct  or  refleclcd 
glare.     No  blotchy  illumination.     .\o  light  rays  striking  the  eye  directly. 

(6)  Low  maintenance  cost 

(7)  Variety  and  Harmony  in  fixture  design 


Washing  of  the  reflectors  nnist  lie  made  unnecessary  to  save  time  (Labor 
cost).   Handling  of  Jhe  reflectors  and  lamps  nnist   lie  reduced  to  a  minimum 


The  interior  bo«  1  e<|uipinent,  i.e.,  ihe  iiouerful  rellcctois,  the  holders  to 
keep  them  in  the  light  iiosilion  with  relation  to  tlie  lamp,  etc.,  must  be  inter- 
changeable and  adjustable  to  special  designed  ll.xturts  to  harmonize  with 
dil^erent  interiors. 

liefore  we  applied  science  in  perfecting  .\  R.\>'  reflectors,  and  their  appliances, 
which  embody  ALL  these  essentials,  satisfactory  Indirect  Illumination  was 
impossible.     Time  has  not   changed  this  condition! 

These  powerful  X-R.\Y  reflectors  and  interior  bowl  e(|uipment  are  manu- 
factured exclusively  by  us  and  used  solely  with  the 

EYE  COMFORT  SYSTEM 

of  Indirect  Illumination 

The  most  complete  and  best  equipped  Eng-ineering-  Department  in  the  couiitty 
is  always  at  your  service. 


NEWTYPE 

BERGMANN 
LAMPS 


(Tungsten  Filament) 


The  Unbreakable  Kind 

Are  Now  Ready  for  Delivery 

We  guarantee  delivery  to  you  in  good  condition 


p:Xt'LUSlVE  CANADIAN  DISTK I lU  TOUS 

329  CRAIG  STREET  WEST 

MONTREAL,  P.  Q. 


P.  H.  KLEIN  CO., 


LIVE  AGENTS  WANTED  ALL  OVER  CANADA 


LIMITED 
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No.  7610 
Reflector  Bowl 

Data  book  page  S  2.5 


MADE  IN  CANADA 


The  most  efficient  enclosing  lighting" 
Unit  ever  made 


No.  8342 
Realite 

Data  book  pages  S  2.7-2.9 


No.  8310 
Reflector  Bowl 
Data  book  page  S  2.5 


MADE  IN  CANADA 


Artistic  and  beautiful  with  wonderful 
results 


New  Holophane  Units  for  Large  Interiors 

THE  HOLOPHANE  CO.,  Ltd.,  Toronto 

Makers  and  Distributors  of 

HOLOPHANE  GLASS  and  STEEL.  IRIS  -  VELURIA  ■  CALLA  -  PYRO  -  Cut  and  Etched. 


KRANTZ 

Switch  Boards 


and 


Panel  Boards 


Are  the  make  used  in  many  of  the  largest 
institutions,  office  and  government  buildings 
in  the  United  States  and  Canada. 

WHY? 

because  they  are  the  recognized  leaders. 

Send  lis  your  enquiries. 
Canadian  Agents 

The  C.  H.  L.  Keeler  Co. 

TORONTO,  ONTARIO 


T  H  ii   K  i.  K  C  T  R  1  C  A  r.   N  It  VV  h 


,1. 


1  i 


P  &  s 

Handy  Wiring  Devices 


The  key  action  in  all  P  &  S  porcelain  key 
sockets  and  receptacles  is  snappy  and  positive. 

The  movement  is  double  break  single  pole,  a 
feature  found  only  in  P  &  S  porcelain  sockets. 

The  key  will  not  bind  on  the  shell  or  body  of 
the  socket,  thereby  causing"  a  portion  of  the  key 
to  chip  off. 

The  design  is  symmetrical,  and  strength  of  all 
parts  has  been  given  unusual  attention. 

It  is  possible  to  use  these  sockets  and  recep- 
tacles with  "Loxon"  lamp  guards  without  ream- 
ing the  guard  out. 

All  of  these  sockets  and  receptacles  embody  the 
interchangeable  feature,  which  we  have  graphi- 
cally illustrated  in  a  little  booklet  known  as  our 
Form  750.  We  would  like  to  send  you  a  copy 
free,  and  will  do  so  if  you  will  ask  for  it. 


FOR  SALE  BY  NEARLY  ALL  JOBBERS 


CARRIED  IN  STOCK  BY 

Dawson  &  Company,  Limited 

Central  Electric  &  School  Supply  Company 

Mainer  Electric  Company 

Dawson  &  Company 

C»pe  &  Son 

Mechanics  Supply  Company,  Limited 
St.  John  Railway  Company 
General  Supplies  Limited 
John  Starr,  Son  &  Co.,  Limited 


Montreal 
Toronto 
Winnipeg 
Winnipeg 
Vancouver 
Quebec 
St.  John  N.  B. 
Calgary,  Alta. 
Halifax 


I 
I 

PASS  &  SEYMOUR,  INC.  I 

Main  Office  and  Works:     SOLVAY,  NE\V  YORK,  U.  S.  A.  | 

NEW  YORK  CITY,  178  Fulton  Street  SAN  FRANCISCO,  Rialto  Building  I 

CHICAGO,  700  West  Jackson  Blvd.  ' 
DENVER  SALES  AGENTS-B.  K.  Sweeney  Electrical  Co.  I 


Pass  &  Seymour,  Inc. 
Solvay,  N.Y. 

Please  send  us  booklet  750 

Name  

Address  

City  

State   

Coupon  No.  45 
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SUNBEAM  LAMPS 

are  made  from  material  and 
knowing  how 

No    Guess  Work 

Sunbeam  MAZDA  Tungsten  Carbon 
and  Gem  Lamps  have  often  been 

Imitated  But  Never  Equalled 

The  label  is  the  guarantee  of 

QUALITY 

=====   MADE    IN    CANADA   BY  === 

The  Canadian  Sunbeam  Lamp  Co. 

Limited 


Main  Office  and  Factory : 
Duiferin  and  Liberty  Streets 
Toronto 


Northwestern  Office  and  Warehouse : 
173  McDermott  Avenue 
Winnipeg 
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Simplified  Catenary  Designs 


Type  C  K  Hanger  is  made  of  onh'  two  parts — extru- 
ded ear  and  steel  suspension  strap. 

Easily  installed     clinch  ear  on  trolley  and  snap  loop 


over  messenger. 


Il^^       No  small  parts  to  become  lost— no  threads  to  strip. 


Type  CK  Hanger    Affords  maximum  clearance  for  trolley  wheel. 

Above  is  but  one  example  of  how  extreme  simplicity  has  been  intro- 
duced into  all  O-B  catenary  devices. 


Full  listing  on  pages  7  to  55  of  Catalog  No.  12 


The  OHIO  BRASS  CO., 


Mansfield,  Ohio,  U.S. A 


FLAT  RATE  CONTROLLER 


Satisfies  Your  Customer 

Reduces  Operating  Costs 

Eliminates  Meter  Disputes 

Smallest,  Lightest  and  Most   Durable   on  the 

Market 

Write  for  illustrated  pamphlet  and  prices. 

Made  in  All  Capacities  up  to  5  Amperes 

The  Only  Reliable  Controller  for 
Tungsten  Lamps 

Gorla  Current  Limiter 

3  Beaver  Hall  Square,  MONTREAL 
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To  Thoroughly  Rust-Proof 

the  metal  parts  entering  into  our  product  we  use  the  sherardizing  process  carried 
on  at  our  own  plant  at  the  Victor  works. 

This  protection  is  applied  to  metal  insulator  pins,  suspension  insulator  clamps 
and  insulator  parts,  etc. 

All  metal,  before  sherardizing,  is  thoroughly  sand  blasted  ensuring  that  the  coat- 
ing of  zinc  is  applied  to  dry,  clean,  bright  metal. 

The  rust-proofing  of  threads  possible  by  this  process  is  particularly  valuable  as 
applied  to  iron  insulator  pins  and  the  bolts  of  clamps  for  "Victor"  suspension  insulators. 

We  can  assure  our  customers  that  the  quality  of  sherardizing  done  by  us  will  not 
fall  below  the  standard  set  and  maintained  for  our  other  products. 


THE  LOCKE  INSULATOR  MFG.  CO.,  Victor,  N.  Y. 


OR 


Engineering  Equipment  &  Supply  Company 

410  St.  James  Street, 
MONTREAL,  QUE. 


Water  Power  Plant 


Type  30  Francis  Turbine 
1000  B.H.P.    120  Feet  Fall 

As  supplied  to  Ocean  Falls  Pulp  and  Paper 
Co.,  Dryden  Timber  and  Power  Co.  Expert 
advice  at  your  immediate  disposal  for  estimat- 
ing purposes,  etc. 

James  Gordon  &  Company 

81  and  83  Knightrider  Street,  LONDON,  ENGLAND. 

Sole  Canadian  Agents 

Chapman  &  Walker^  Ltd. 

69  Victoria  Street,  TORONTO 


Longer  Life  at  Lower  Cost 


Koi  Satisfying  Kcsults  in  Unilergvound  Subway  and  I'Dwcr 
House  Construction  specify  Anicfican  Bitumizerl  Fiber  ( ^onrluit. 
Strongest  and  most  durable  conduit  made. 

Electrolysis  proof —  water-proof — gas  proof 

iVn'/e  /or  Rooklet  iind  General  Information 

American  Conduit  Co. 

140  Nassau  St.,  New  York  <-  East  Chicago,  Indiana 
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CUTLER-HAMMER 


A.C.  Starter.  Drum  Type 
Bulletin  9136 


Dust 


Proof  D.  C.  Motor 

Starter 
Bulletin  2190 


Speed  Regulator  for 
Fans,  Pumps,  etc. 
Bulletin  3110 


Float  Switch  tor  use  with 
Pumping  Equipments 
and  Self-Starters 
Bulk-tin  6775 


A,  (J.  Starter  for  Mllp 
King'  Motors  of  Mod- 
el'ate  Capacities 
Bulletin  9135 


B  in  Speed  Regulator 
for  motors  1/20-1/6 
H.P. 
Bulletin  8520 


1).  C.  Motor  Starter 
Bulletin  2110 


For  the  Unusual  as  Well  as  the 
Usual  Requirements 

Because  of  the  thorough  working  out  of  each  step  in  the  develop- 
ment of  the  most  extensive  line  of  inotor  controllers  on  the  market, 
our  engineers  know  what  changes  or  additions  are  needed  to  meet 
the  out-of-the-ordinary  re(|uirenients. 

An  important  part  of  our  liusiness  is  providing  for  tlie  unusual 
as  well  as  the  usual  cases  of  motor  control.  Our  specialized  engineer- 
ing force  can  take  care  of  your  motor  control  problems,  no  matter 
how  different  or  difficult  they  are. 

CUTLER -HAMMER  MOTOR 
CONTROLLERS 

The  Standard  for  Twenty  Years 

are  used  in  a  large  majority  of  the  motor  in>tallations  in  the  country. 
They  include  the  little  regulators  and  starters  used  with  the  motors 
driving  sewing  machines,  jewelers'  buffers,  etc.,  as  well  as  starters 
for  motors  of  every  type  and  size — including  the  largest — and  pump 
controllers,  printing  press  and  machine  tool  controllers,  steel  mill 
controllers,  besides  innumerable  styles  of  automatic  starters  and 
controllers. 

Because  of  the  extensiveness  of  our  line  a  standard  controller  will 
often  accomplish  what  yott  may  think  will  require  special  apparatus. 
If  you  have  an  unusual  case,  gi\e  us  the  particulars.  Bulletins  on 
any  class  of  motor  control  apparatus  will  be  sent  you  as  soon  as  you 
ask  us  to. 


D.C.  Self-starter 
IJiilletinHUO 


Automatic  Motor  .Starter 
fov  Pumps,  Vac  uum 
Cleaners,  etc 
Bulletin  61(10 


(iauge  Type 
Pressure  Regulator 

Bulletin  (i7(!(i 


Polyphase  Motoi- 
Speed  Regulator 

H\ill.'iin  :i:«M 


Crane  Controller 
ask  for 
Bulletin  .5300 


Combined  Starting  and 
Regulating  Rheostat 
Bulletin  2240 


Machine  Tool  Controller 
Bulletin  .5220 


D.  C.  Siartrr  with  Knife 
Switch  and  Fusfs 
Bulletin  2I.5(i 


THE  CUTLER-HAMMER  MFd.  CO,  MILWAUKEE 

NEW  YORK:  Hudson  Terminal  i50  Church  Streetl         CHICAGO:  Peoples  Gas  Bldg.  .  -      PITTSBURG:   Farrners'  Banl^jBuUdinx  . 

BOSTON:   176  Federal  Street  '        PHlIiADELPHIA:   1201  Chestnut  St.         "CLEVELAND:  Scholield  Buildmg  ■        ■  :  ^ 
.;  PACIFIC  COAST  AGENTS:  Otis  4t  Squires,  155  New  Montgomery  Street,  SAN  FRANCISCO 

AGENT  FOR  SOUTHERN  CALIFORNIA:  W:  B.  Calmer,  416  C.  . 3rd  St,  LOS  ANGELES 
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Keystone  Porcelain  Strain  Insulators 

You  can't  help  getting  good  service  from  Keystone  Porcelain  Strains  simply  because  service 
depends  entirely  on  the  quality  of  porcelain  used. 

We  found  only  one  grade  of  porcelain  in  the  whole  country  good  enough  for  this  strain  insu- 
lator.   That  grade  goes  into  e\'ery  one  made. 

It  is  hard  and  tough.  Has  great  resistance  to  both  compression  and  shear.  Has  great  electrical 
resistance.  TJie  strains  are  gi\  en  a  heavy  brown  glaze  and  are  designed  with  protected  end  cover- 
ings through  which  the  guy  wires  pass,  thus  making  it  impossible  for  them  ever  to  come  into  con- 
tact with  each  other. 

Made  in  2%,  3.  3^4  and  Hyi  inch  lengths.    Get  samples  or  quotations  either  from  John  Millen  , 
&  Son,   Montreal,   Toronto,   Winnipeg,   Vancouver,  or  from  us. 


XivECTRic  Serviced  Suppujcs  Co. 

Manufacturer  of  Railway  Material  and  Electrical  Supplies 
PHILADELPHIA  NEW  YORK  CHICAGO 

17th  and  Cambria  Sts.  Hudson  Terminal  417  So.  Dearborn  St. 


JJUNDREDS  of  distribution  problems  have  taught  us 
the  importance  of  little  things — things  that  even  you 
might  be  pardoned  for  overlooking. 

That  is  why  you  will  find  it  most  satisfactory  to  use  our 
Cable  Bells,  Potheads  and  Cable  Terminals. 

Write  for  our  big  blue  catalog. 

Electrical   Engineers  Equipment  Co. 

10-12  N.  Desplaines  St.,  Chicago,  111. 
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Auxiliary  Plants 

The  present-day  tendency  in  the  larger  hydro-electric 
generating  plants  in  Canada  is  decidedly  in  favor  of  some 
form  of  auxiliary  equipment.  The  present  issue  of  the  Elec- 
trical News  contains  a  detailed  description  of  the  new  steam 
turbine  generating  station  just  completed  by  the  Winnipeg 
Electric  Railway  Company.  Recent  issues  have  described 
similar  stations  in  Vancouver  and  Victoria  erected  by  the 
B.  C.  E.  R.  Co.  At  the  present  time  the  Toronto  Railway 
Company  and  the  Toronto  Electric  Light  Company  are  in- 
stalling auxiliaries  in  the  form  of  both  steam  turbo-generators 
and  very  large  storage  batteries.  The  Electric  Power  Com- 
pany is  just  completing  the  installation  of  a  Diesel  oil  stand- 
by in  Oshawa,  in  addition  to  several  steam  plants  already 
available  at  difTerent  points  along  their  distributing  system. 
The  Ottawa  Light,  Heat  &  Power  Company  and  the  Ottawa 
Street  Railway  Company  are  also  at  present  increasing  their 
auxiliary  equipment,  and  many  other  companies  are  follow- 
ing the  same  policy  in  a  somewhat  smaller  way.  It  is  notice- 
able, too,  that  these  companies  are  all,  or  nearly  all,  possess- 
ed of  what  may  almost  be  considered  as  unlimited  water 
powers  operating  under  very  favorable  conditions  as  to  de- 
velopment and  transmission. 

The  last  few  years  have  shown  large  improvements  in 
the  efficiency  of  prime  movers  in  general  and  this  is  prob- 
ably most  marked  in  respect  to  the  steam  turbine,  which  is 
taking  the  place,  to  a  considerable  extent,  of  the  reciprocat- 
ing steam  engine.  Improvements  in  steam  auxiliary  equip- 
ment such  as  the  automatic  methods  of  handling  coal  and 
ashes  have  also  added  much  to  the  over-all  efficiency  of  these 
plants.  As  a  consequence,  the  modern  steam  plant  is  capable 
of  showing  often  as  good  results  as  the  hydro-electric  plant 


and  this,  coupled  with  the  well-recognized  advantages  of  hav- 
ing a  second  source  of  power  in  case  of  emergency,  or  to 
carry  the  peak  load,  has  finally  decided  the  larger  companies 
in  favor  of  such  installations.  No  doubt  with  further  im- 
provements the  practice  will  become  more  general  and  the 
day  is  apparentlj'  not  far  distant  when  the  lack  of  near-by 
water  falls  will  not  be  considered  an  insuperable  obstacle 
in  the  way  of  cheap  rates. 

And  with  this  improved  steam  equipment  another  phase 
of  the  power  supply  question  is  brought  prominently  to  the 
front.  At  many  points  in  Canada  there  are  vast  deposits  of 
a  fair  quality  of  coal  which,  however,  in  the  past,  has  been 
considered  of  too  low  a  percentage  in  carbon  content  to 
justify,  under  the  existing  freight  rates,  its  transportation 
over  any  considerable  distance.  Conditions  even  now  point 
to  a  solution  of  the  power  supply  to  many  cities,  in  our 
prairie  provinces  especially,  in  the  installation  of  steam  gen- 
erating equipment  at  the  source  of  supply,  which,  supple- 
mented by  high  tension  transmission  lines,  may  easily  become 
as  efficient  and  as  dependable  and  almost  as  inexhaustible  a 
source  of  energy  supply  as  our  present  hydro-electric  systems. 


Care  of  Storage  Batteries 

The  winter  care  of  storage  batteries  is  the  subject  of  a 
timely  and  helpful  article  by  Mr.  A.  E.  Wilkes  in  our  present 
is^ue.  It  is  not  possible  to  calculate  to  what  extent  the  more 
general  use  of  storage  batteries  has  been  retarded  by  a  lack 
of  knowledge  as  to  their  proper  care,  far  more  than  any  other 
piece  of  electrical  apparatus,  possibly,  the  storage  battery  is 
susceptible  to  ill-treatment.  On  the  other  hand,  careful  and 
intelligent  attention  to  a  storage  battery's  needs  will  result 
in  greatly  increased  efficiency  and  a  much  longer  life,  and  in- 
cidentally will  assist  in  readjusting  the  public's  somewhat 
unfavorable  opinion  of  storage  batteries  in  general.  The 
storage  battery  in  its  present  state  of  development  is  a  very 
useful  equipment  and  is  surrounded  by  great  possibilities. 
W  ith  the  gradual  improvements  that  are  pretty  sure  to  de- 
velop, and  with  a  little  more  technical  knowledge  on  the 
part  of  the  operator  which  will  result  in  a  more  sympathetic 
attention  to  the  needs  of  his  batteries,  the  storage  cell  may 
be  expected  to  meet  with  a  much  wider  and  more  general 
application  in  the  near  future.  The  action  of  two  Toronto 
companies  in  installing  large  storage  battery  plants  for  stand- 
by purposes  indicates  the  trend  of  expert  opinion  regarding 
this  type  of  equipment. 


Toronto  is  Business-Like 

Toronto,  during  the  month  of  December  has  opened  for 
service  some  two  miles  of  municipal  electric  railway  line.' 
It  would  probablj'  not  be  claimed  by  anyone  that  this  street 
railway  work  was,  in  the  earlier  stages,  carried  forward  witii 
any  marked  enthusiasm,  but  it  must  have  been  a  pleasure  to 
every  citizen  of  Toronto  to  watch  the  business-like  progress 
of  the  last  few  weeks,  during  which  time  the  service  wires 
have  been  laid,  the  motor-generators  installed,  the  cars  pur- 
chased and  delivered,  not  forgetting  the  snow-sweeper,  and 
everything  has  been  set  running  smoothly.  It  does  not  mat- 
ter greatly  that  this  line  will  not,  temporarily,  pay  expenses, 
though,  if  the  same  "free  hand"  is  given  to  the  same  man  who 
has  already  done  such  effective  work,  it  is  quite  likely  the 
deficit  will  not  be  long-lived.  This  example  plainly  points 
a  good  course  for  any  municipality  to  follow, — employ  men 
with  good  business  instincts,  pay  them  whatever  is  necessary 
to  keep  them,  give  them  all  the  authority  necessary  to  get 
results  and  keep  the  council  occupied,  for  the  time  being,  with 
something  else. 
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including  any  wireless  system  of  conveying  electric  signals 
or  messages  including  radio-telephones) station  or  install  or 
work  any  radio-telegraph  apparatus  in  any  place  in  Canada 
or  on  board  any  ship  registered  in  Canada  except  under  and 
in  accordance  with  a  license  granted  by  the  Minister. 

The  Act  further  states  that  after  July  1,  1913,  no  pas- 
senger steamer,  whether  registered  in  Canada  or  not,  carry- 
ing fifty  or  more  persons,  including  passengers  and  crew, 
shall  leave  or  attempt  to  leave  any  Canadian  ports  unless 
such  steamer  is  equipped  with  an  efficient  radio-telegraph 
apparatus  in  good  working  order  capable  of  transmitting 
and  receiving  messages  over  a  distance  of  at  least  100  miles 
by  night  or  day,  and  in  charge  of  a  person  fully  qualified 
to  take  charge  of  and  operate  such  apparatus. 


Inland  Revenues  Report 

The  report  of  the  Inland  Revenues  Department  for  the 
year  ending  March  31,  1912,  with  reference  to  weights  and 
measures,  gas  and  electricity,  is  just  to  hand.  The  report 
shows  that  the  total  expenditure  in  connection  with  electric 
light  inspection  for  the  year,  amounted  to  $35,005.20,  as 
against  a  revenue  of  $66,561.20.  The  number  of  electric 
meters  presented  for  verification  during  the  year,  totals  93,- 
295.  It  is  interesting  to  note  that  of  this  number  35,494 
registered  correct,  38,526  a  little  fast,  19,084  a  little  slow, 
both  of  these  latter,  however,  falling  within  the  error  tol- 
erated by  law.  The  total  number  of  rejected  meters,  there- 
fore, only  amounted  to  178,  as  compared  with  93,117  verified. 

The  number  of  electric  light  companies  and  corporations 
registered  under  the  Electric  Light  Inspection  Act  during 
the  year  ending  March  31,  1913,  totals  436,  and  the  number 
of  16  carbon  candle  power  equivalents  supplied  amounts  to 
4,315,807.  To  this  total  amount  the  larger  cities  contribute 
approximately  as  follows: — Montreal,  625,000;  Toronto,  520,- 
000;  Vancouver,  400,000;  Winnipeg,  280,000;  Ottawa,  250,000; 
Quebec,  140,000;  Hamilton,  137,000;  Victoria,  110,000;  Hali- 
fax. 65,000;  Calgary,  60,000;  London,  55,000;  St.  John,  50,000. 

LTnder  the  heading  of  Electrical  Energy  Generated  for 
Export  and  for  Consumption  in  Canada,  nine  companies  are 
now  included,  four  of  which  appear  for  the  first  time.  These 
are  the  Electric  Distributing  Company,  of  Windsor,  Ont.; 
The  Sherbrooke  Railway  and  Power  Company;  The  B.  C. 
E.  R.  Company,  and  the  Western  Canada  Power  Company. 
Of  these  the  first  two  have  not  yet  begun  to  export,  but 
have  been  granted  a  license  to  do  so.  The  other  two  have 
been  exporting  for  a  part  of  the  year  only.  The  accom- 
panying table  gives  the  exact  figures  under  this  latter  head: 


Statement  showing  total  amount  of  Electrical  Energy  expressed  in  Kilowatt  Hours  and  Horse  Power  Years,  Generated  for  Export  and 
for  Consumption  in  Canada,  by  the  Hydro-Electric  CompanifS  during  the  Fiscal  year  ended  March  31,  1912. 


Name  of  Contractor. 

Place  of  Buainess. 

Units  Generated  for  Export. 

Units  Generated  for  Consumption 
in  Canada. 

Total  Output  of  Generating 
Station  or  other  Sources. 

Kilowatt  Hours. 

H.  P.  Years. 

Kilowatt  Hours. 

H.  P.  years. 

Kilowatt  Hours. 

H.  P.  Years. 

Ontario  &  Minnesota  Power  Co 
Electrical  Development  Co   

Fort  Frances,  Ont  

Niagara  Falls,  Ont  

18,920,173 
295,125,050 
8,274,600 
213,6.58,241 

2,895.22 
45,160.95 

1,266.25 
32,694.65 

1,407,804 
11,903,550 
135,473,774 
199,658,769 

215.42 
1,821.62 
20,730.62 
30,5.52.47 

20,327,977 
307,028,600 
143,748,374 
413,317,000 

3,110.64 
46,982.47 
21,996.87 
63,247.12 

*8herbrooke  Ry.  4  Power  Co 

Maine  &  New  Brunswick  Electric 

Power  Co  

British  Columbia  Electric  Ry.  Co, . 
^Western  Canada  Power  Co  

Aroi)8took  Falls,  N.B  

Totals  

2,002,5,57 
064,820 
30,960 

306.44 
09.92 
474 

55,649 
80,152,596 
1,1.54,547 

8.51 
12,265.20 
176.67 

2,058,206 
80,217,416 
1,185,607 

314.95 
12,275.12 
181.41 

536,076,401 

82,338.17 

429,806,679 

65,770.41 

967,883,080 

148,108.58 

+  No  plant  installed  yet,  though  export  license  was  issued  in  .June,  1911. 
*  Licenne  issued  in  December,  19)1,  but  nothing  was  bx\x>rted  during  the  above  fiscal  year. 
O  For  last  four  months  only  of  fiscal  year,  .as  export  did  not  start  till  December,  1911. 
t  For  last  three  months  only  of  fiscal  year,  as  exfjort  did  not  start  till  January,  1912. 


New  Hydro  Rates 

Further  reductions,  based  on  actual  consumption,  have 
been  made  in  the  price  to  be  charged  the  different  muni-  , 
cipalities  under  their  contract  with  the  Hydro-electric  Power 
Commission  of  Ontario.  The  following  table  gives  the  pre- 
sent and  the  new  rate  which.'with  the  exception  of  some  half 
dozen  cases,  represent  a  substantial  reduction  from  the 
rates  published  in  our  November  issue,  and  which  at  that 
time  were  based  on  estimates  which  have  since  been  more 
than  fulfilled: 


Present  Rates 

New  Rates 

$37 . 00 

  33.89 

31 . 00 

. .    ...    .        25 . 00 

33 . 50 

  29.00 

25 . 00 

16 . 00 

33 . 00 

22 . 00 

Id  .  UU 

Hespeler  

  26.00 

23 . 00 

35 . 50 

  28.00 

34 . 00 

  30.74 

30 . 00 

Mitchell  

  38.00 

37.00 

New  Hamburg  

  32.00 

33.00 

...    ...  30.00 

32.00 

Port  Credit  

  36.79 

31.00 

  25.00 

31.50 

  41.00 

40.00 

St.  Marys  

  38.00 

29.50 

Stratford  

  32.00 

30.00 

  33.00 

39.00 

  32.00 

33.00 

Toronto  

  18.10 

15.00 

  37.50 

36.00 

Waterloo  

  26.00 

33.50 

Weston                ...  . 

  30.00 

30.00 

Woodstock  

  26.00 

23.00 

An  Act  Respecting  Radio-telegraphy 

As  the  result,  in  part,  no  doubt,  of  the  very  large  number 
of  amateur  and  semi-commercial  wireless  telegraph  outfits 
that  are  being  installed  now-a-days,  and  which  mtcrfere 
more  or  less  with  the  legitimate  business  of  the  Don-inion 
or  of  the  government,  an  Act  to  regulate  these  has  been  in- 
troduced in  the  House  of  Commons  by  Mr.  Hazen  ^By  this 
Act  no  person  shall  establish  any  radio-telegraph  (this  icrni 
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Trent  River,  Dam  No.  5 

The  Electric  Power  Company  are  pushing  actively  the 
work  of  construction  at  Dam  No.  5  on  the  Trent  River,  be- 
low Frankford,  with  the  intention  of  completing  the  instal- 
lation before  the  winter  sets  in.  There  have  been  serious 
difficulties  to  contend  with  owing  to  the  exceptionally  high 
water  during  the  summer,  but  the  work  has  now  reached  a 
stage  at  which  the  construction  can  be  carried  along  with- 
out fear  of  further  delay.  The  installation  of  the  equipment 
is  at  present  under  way.  The  electrical  equipment  consists 
of  four  8121/^  kw.,  7000  volt,  3-phase,  60  cycle,  vertical-shaft 
generators,  operating  at  112>^  r.p.m.;  one  75  kw.,  235  r.p.m., 
vertical-shaft  compound  wound,  d.c.  generator,  direct  con- 
nected to  vertical  turbine  with  ball  thrust  bearing  for  car- 
rying the  total  weight;  and  one  75  kw.  motor  generator  set. 
The  generators  and  exciters  were  manufactured  by  the  Gen- 
eral Electric  Company  of  Sweden,  and  supplied  by  Messrs. 
Kilmer,  Pullen  &  Burnham,  Limited,  Toronto.  The  switch- 
board is  being  built  by  the  Monarch  Electric  Company,  who 
also  supply  the  necessary  cables  and  connections.  The 
hydraulic  equipment  is  supplied  by  the  Canadian  Boving 
Company,  Toronto,  and  consists  of  four  vertical  double- 
runner  turbines,  1500  B.h.p.,  112>1  r.p.m.  This  plant  is  a 
duplicate  of  that  already  in  operation  at  Dam  No.  2.  It  is 
expected  that  water  will  be  turned  into  the  new  installation 
before  Christmas. 


Renfrew  Operating 

The  Corporation  of  Renfrew  have  recently  put  their  new 
hydro-electric  plant  into  operation  and  the  tests  made  have 
demonstrated  the  fact  that  the  design  and  lay-out  of  the 
whole  equipment  are  strictly  up  to  the  best  standards.  The 
buildings  are  tastefully  designed  and  the  hydraulic  lay-out 
guarantees  operation  under  the  most  difficult  conditions. 
The  electrical  equipment  consists  of  two  250  kilowatt,  400 
r.p.m.,  2300  volt,  2-phase,  60  cycle,  a.c.  generators,  one  unit 
being  direct  connected  at  one  end  to  a  water  wheel  and  at 
the  other  end  to  a  Bellis  &  Morcom  high  speed  engine.  The 
second  unit  is  driven  by  a  water  wheel  alone  and  this  ma- 
chine is  equipped  with  direct  connected  exciter. 

The  hydraulic  apparatus  was  supplied  and  installed  by 
the  S.  Morgan  Smith  Company,  of  York,  Pa.,  and  the  gen- 
erators and  exciters  by  Messrs.  Kilmer,  Pullen  &  Burnham, 
Toronto,  sole  dealers  for  the  General  Electric  Company  of 
Sweden.  The  switchboard  was  supplied  and  installed  by  the 
Canadian  Westinghouse  Company.  Mr.  J.  B.  McRae,  of 
Ottawa,  acted  as  consulting  engineer  on  the  undertaking,  and 
Mr.  J.  R.  Stewart,  town  engineer  of  Renfrew,  supervised 
the  work  of  construction  for  the  corporation. 


Hamilton  is  Prosperous 

The  Commissioner  of  Industries  of  Hamilton,  Mr.  H.  M. 
Marsh,  has  prepared  a  very  interesting  report  on  the  in- 
dustrial development  of  that  city  during  1912  and  the  out- 
look for  191:5.  The  report  states  that  on  every  hand  there 
are  indications  of  great  prosperity  and  that  the  development 
and  expansion  during  1912  has  been  so  far  in  advance  of 
all  previous  years  that  it  may  be  called  phenomenal.  The 
report  goes  on  to  show  the  number  of  industries  secured 
by  Hamilton  during  the  past  year.  These  have  been  at- 
tracted largely  by  the  electrical  facilities  of  th;it  place,  Ham- 
ilton now  being  served  both  by  the  Hydro-electric  Power 
Commission  of  Ontario  and  by  the  Dominion  Power  and 
Transmission  Co.  The  power  requirements  of  the  city  under 
their  agreement  with  the  Commission  lia\-e  increased  so 
rapidly  that  the  rate  is  even  smaller  than  was  anticipated 
and  there  are  indications  of  further  reductions. 


Activity  in  the  Maritime  Provinces 


The  Nova  Scotia  Knitting  Co.,  Eureka,  X.S.,  are  install- 
ing an  electric  lighting  system  in  their  mills  and  in  addi- 
tion will  light  the  town  of  Eureka. 

The  electors  of  Dalhousie,  N.B.,  have  voted  thirty  thou- 
sand dollars  for  the  installation  of  an  electric  light  plant. 
Willis  Chipman,  C.E.,  of  Toronto,  has  been  engaged  by  the 
town   to  prepare   plans   and  specifications. 

The  Eastern  Hat  &  Cap  Co.  of  Truro,  X.S.,  are  in- 
stalling an  electric  light  and  power  system  in  their  new 
factory  at  Truro.  The  system  will  be  220  volt,  direct  cur- 
rent, the  lighting  being  done  with  volt  tungsten  lamps 
placed  four  in  series. 

The  town  council  of  Trenton,  X.S.,  recently  decided  to 
illuminate  the  streets  of  that  town  and  have  entered  into 
a  contract  with  the  Pictou  County  Electric  Co.  for  the  in- 
stallation of  one  hundred  sixty-watt  series  tungsten  lamps. 
This  town  is  having  quite  a  boom  at  present  on  account  of 
the  Eastern  Car  Co.  erecting  their  street  car  building  plant 
there. 

The  Canadian  Car  &  Foundry  Co.,  Amherst,  are  making- 
extensive  additions  to  their  car  building  plant.  These  ad- 
ditions will  require  some  five  hundred  horse  power  in  mo- 
tors. The  current  to  operate  same  will  be  purchased  from 
the  Canada  Electric  Co.  The  Canadian  Car  &  Foundry  Co. 
are  also  installing  motor  drives  in  the  new  addition  to  their 
malleable  iron  works. 

G.  R.  Marshall,  of  Stemacke.  X.S.,  has  recently  installed 
a  lighting  system  in  that  town.  The  generator,  a  50  kw.. 
3  phase,  2200  volt  belted  unit,  is  operated  in  his  steam  mill. 
In  addition  to  lighting  the  town  of  Stemacke,  Mr.  Marshall 
has  also  bought  out  the  Shubenacadie  Electric  Co.  and  is 
now  operating  the  latter  from  Stemacke  o\er  a  four  mile 
single  phase  transmission  line. 

The  Maritime  Motor  Car  Co.  of  St.  Johns,  X.B.,  are 
erecting  a  plant  at  Cold  Brook,  X.B.,  for  the  manufacture 
of  high  grade  automobiles.  The  buildings,  two  in  number, 
each  250  ft.  x  100  ft.,  will  be  equipped  with  electrically 
driven  machinery.  P^or  the  present  current  will  be  pur- 
chased from  the  St.  John  Ry.  Co.  The  lighting  of  build- 
ings will  be  done  by  flame  arc  lamps  and  55  volt  tungstens. 
The  company  plan  on  installing  tiieir  own  power  plant  at 
a  later  date. 

The  Acadia  Sugar  Relinery  Co.  whose  plant  at  Wood- 
side,  Dartmouth,  was  destroyed  by  fire,  are  now  rebuilding 
on  a  very  extensive  scale.  This  plant  will  be  operated 
throughout  with  individual  electric  drive.  The  specifications 
for  power  plant  are  not  out  yet.  James  Buchanen  of  Liver- 
pool, England,  are  the  consulting  engineers.  An  addition 
is  being  made  to  the  boiler  plant  and  a  smoke  stack  260  ft. 
high  is  being  erected.  This  stack  has  a  diameter  of  21  ft. 
at  the  base  and  when  completed  will  be  one  of  the  largest 
in  Canada. 

The  Nova  Scotia  Carriage  and  Motor  Car  Co.  have 
about  completed  a  four  storey  brick  factory  at  Amherst,  X'. 
S.  The  main  building  is  300  ft.  x  100  ft.  and  will  be  used 
for  the  manufacture  of  motor  car^^  and  carriages  on  an  ex- 
tensive scale.  The  office  and  power  house  are  situated  in 
separate  buildings.  The  factory  will  he  operated  through- 
out with  3  phase,  60  cycle.  220  w  motors  ranging  in  size 
from  one  to  twenty  horse  power.  The  power  house  equip- 
ment consists  of  one  3  phase.  60  cycle.  220  volt.  1S7  kv.a. 
167  r.p.m.  C.  G.  E.  generator  direct  connected  to  a  Robb 
Corliss  engine.  The  building  will  be  wired  in  conduit,  the 
lighting  being  done  with  55  volt  tungsten  lamps. 
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The  Makers  of  Electrical  Canada— 15 

R.  F.  HAYWARD  —  HYDRO-ELECTRIC  ENGINEER 


Tlie  subject  of  our  sketch  this  month,  Mr.  R.  F.  Hay- 
ward,  general  manager  of  the  Western  Canada  Power  Com- 
pany, Limited,  Vancouver,  B.C.,  was  born  at  Harrow,  Eng- 
land, in  the  year  1865,  and  received  his  early  education  at 
Harrow  School,  afterwards  attending  classes  at  the  Univer- 
sity College,  Engineering  School,  London.  In  1885  he  be- 
came a  pupil  of  Crompton  &  Company,  Chelmsford,  Eng., 
and  went  through  the  mechanical  shops  of  the  firm  as  an 
apprentice.  Later,  in  1889,  Mr.  Hayward  became  works 
manager  for  the  company,  and  held  this  position  until  1894, 
when  he  joined  the  Salt  Lake  and  Ogden  Gas  &  Electric 
Light  Company  at  Salt  Lake  City,  Utah,  acting  as  general 
manager  for  this  concern 
until  1897.  In  that  year  he 
was  appointed  chief  engi- 
neer of  the  Utah  Light  & 
Railway  Company. 

During  his  stay  in  Utah, 
Mr.  Hayward  was  engaged 
in  the  development  of  long 
distance  transmission  of 
power  in  that  state,  includ- 
ing the  construction  and 
operation  of  several  hydro- 
electric plants  and  about 
200  miles  of  transmission 
line.  Leaving  the  last 
named  company  in  1905,  he 
sought  a  new  field  of  activ- 
ity in  Mexico,  and  was  gen- 
eral manager  of  the  Mexi- 
can Light  &  Power  Com- 
pany in  Mexico  City  from 
1905  till  1909.  During  this 
period  he  superintended  the 
construction  and  operation 
of  a  40,000  h.p.  hydro-elec- 
tric power  plant,  including 
170  miles  of  high  tension 
transmission  line  for  the 
same  company.  When  the 
Mexican  Light  &  Power 
Co.  was  taken  over  during 
1909  by  the  Mexico  Tram- 
ways Co.,  Mr.  Hayward  re- 
signed his  connection  with 
the  former  company  and 
returned  to  Canada  to  as- 
sociate himself  with  the  directorate  of  the  Western  Can- 
ada Power  Company.  He  later  went  to  British  Columbia 
as  general  manager  of  this  company,  towards  the  end  of 
1909,  since  which  date  he  has  designed  and  constructed  the 
Stave  River  Falls  plant  near  Ruskin,  B.C.,  some  thirty-five 
miles  east  of  Vancouver.  This  plant  is  regarded  as  one 
of  the  finest  examples  of  efficient  engineering  practice  on 
the  continent  to-day.  It  has  a  present  capacity  of  25,000 
h.p.  in  two  units,  but  plans  are  already  under  way  for  fur- 
ther additions.  The  total  final  development  at  this  point  will 
be  approximately  100,000  h.p. 

Mr.  Hayward  is  also  intimately  associated  with  the  con- 
struction plans  and  management  of  the  Prince  Rupert  Hydro- 
electric Power  Company,  who  control  water  powers  in  the 
vicinity  of  Prince  Rupert,  B.C.,  aggregating  some  30,000  h.p. 


Mr.  Hayward  is  a  member  of  the  American  Society  of 
Civil  Engineers  and  of  the  American  Institute  of  Electrical 
Engineers. 


Mr.  R.  F. 


The  Cost  of  Service 

Some  interesting  information  was  recently  brought  for- 
ward by  the  New  York  Edison  Co.,  who  appeared  before 
the  Public  Service  Commission  for  the  First  New  York 
District  as  the  result  of  a  petition  that  had  been  filed  to 
the  efifect  that  the  rates  of  the  New  York  Edison  Co.  dis- 
criminated unduly  in  favor  of  large  users  of  energy  and 

that  the  rates  charged  to 
smeller  users  were  excessive 
and  out  of  proportion  to  the 
cost  of  production.  In  the 
course  of  an  examination  of 
Mr.  Geo.  W.  Lieb,  Jr.,  3rd 
vice-president  of  the  com- 
pany, it  was  stated  that  the 
average  10-c.  or  retail  cus- 
tomer, the  customer  who 
never  uses  an  excess  of  250 
kw.  hours  monthly  and  who, 
as  a  class  represents  nearly 
80  per  cent,  of  all  the  com- 
mercial customers  on  the 
company's  books,  is  actual- 
ly being  served  below  the 
average  cost  for  rendering 
this  particular  service  and 
therefore  at  a  direct  loss  to 
the  company. 

This  company  had  placed 
certain  new  reduced  rates  in 
effect  on  July  1st,  1911,  as  a 
■esult  of  which  there  was  a 
total  decrease  in  revenue 
from  all  sources  in  the 
twelve  months  ended  July 
31,  1912,  of  approximately 
$1,250,000,  of  which  $850,- 
000  or  approximately  70  per 
cent,  was  attributable  to  the 
small  lighting  customer.  Mr. 
Lieb  stated  that  the  com- 
Hayward  pany's    experience  showed 

that  there  was  no  appreci- 
able addition  in  new  business  as  a  result  of  the  new  rates 
which  confirmed  his  past  experience  as  to  the  futility  of 
relying  upon  any  considerable  increase  in  new  business  and 
revenue,  over  the  usual  natural  growth,  as  an  offset  to  the 
direct  loss  of  revenue  attendant  upon  the  introduction  of 
lower  rates.  Under  the  new  schedule  of  rates  the  average 
return  is  6.87c.  per  kw.  h.,  while  the  average  cost  of  serving 
all  the  customers  of  the  company  is  given  as  3.68c,  per 
kw.  h.  exclusive  of  fixed  charges,  dividends,  etc. 

In  justification  of  the  general  policy  of  giving  a  lower 
rate  to  the  larger  customers  the  witness  stated  that  in  his 
company  the  service  connection  for  the  small  consumer 
represents  an  investment  of  over  $65  per  customer  or  more 
than  $542  per  kw.h.,  which  decreased  in  proportion  as  the 
size  of  the  installation  increased. 
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The  Vibrating  Rectifier 

A  new  device  has  recently  been  brought  out  for  uie- 
chanically  changing  alternating  current  of  standard  volt- 
age to  low  voltage  direct  current.  The  photograph  and 
diagram  showli  het-ewith  will  represent  the  principle  on 
which  the  rectifier  works.  It  is  essentially  an  electrically 
operated  vibrating  switch  which  reverses  the  connection  of 
the  alternating  current  line  to  the  battery  in  synchronism 
with  the  alternations  of  the  current,  this  reversing  action 
being  accomplished  at  the  moment  when  the  current  flow 
is  zero.  The  result  is  the  delivery  to  the  battery  of  an 
intermittent  pulsating  current  always  in  the  same  direction 
which  charges  the  battery  in  the  same  way  as  would  a  con- 
stant voltage  direct  current. 

The  movement  of  the  vibrating  switch  is  controlled  by 
two  alternating  current  magnets,  M  M  Fig.  1.  A  small 
two-winding  transformer  reduces  the  a.c.  line  voltage  to 
the  proper  value  for  charging  the  battery.  In  this  figuie 
A  B  represents  the  primary  and  C  D  E  the  secondary  side 
of  the  transformer.  Across  one  half  of  the  low  voltage 
winding  the  two  a.c.  magnets  are  connected  as  shown  in 
Fig.  1  between  C  and  D.  These  magnets  are  so  wound 
that  the  lower  ends  have  always  the  same  polarity,  that  is, 
during  one  half  wave  of  the  alternating  current  the  lower 
ends  of  each  of  the  magnets  M  M  will  be  a  north  pole  and 
during  the  other  half  of  the  wave  each  of  the  lower  ends 
will  be  a  south  pole.  A  permanent  oscillating  magnet  F  H 
hinged  at  G  is  placed  relatively  to  the  a.c.  magnets  as 
shown.  Platinum  contact  points  close  the  circuit  alternately 
at  F  and  H  as  the  magnet  oscillates.  In  practice  F  H  is 
magnetized  directly  from  the  battery  which  thus  maintains 
the  poles  permanently  the  same. 

The  operation  of  the  rectifier  is  briefly  as  follows:  If 
E  is  positive  to  D  the  current  flows  from  E  to  D  to  P 
to  N  to  G  to  H  to  E,  the  winding  of  M  being  such  as  to 
draw  the  point  F  away  from  its  platinum  contact  and  de- 
press the  end  H  thus  closing  the  circuit  at  H.  When  C 
becomes  positive  to  D  the  current  flows  from  C  to  D  to 
P  to  N  to  G  to  F  to  C,  the  change  in  current  direction  in 

<  TO  A.C.  MAINS)   »- 


Fig.  1 

the  magnets  M  M  having  reversed  their  poles  so  that  H 
is  now  drawn  up,  and  ¥  is  depressed  making  contact  at 
that  point. 

In  actual  practice,  regulating  resistances  are  installed 
between  E  and  H,  C  and  V.  M  and  M,  and  condensers 
properly  placed  absorb  any  induction  effects  which  follow 
the  breaking  of  the  current  at  F  ancl  H, 


The  rectifier  as  yet,  has  not  been  developed  for  uni- 
\er^al  use  and  operates  best  on  (iO  cycle  current  at  any- 
where from  100  to  120  volts.  Under  these  conditions  it 
gives  a  sufficient  voltage  to  charge  three  cells  at  a  rate  of 
from  six  to  eiglit  amperes.  It  will  thus  be  seen  that  the 
device  is  particularly  valuable  in  charging  small  batteries 
and  it  is  specially  designed  for  the  use  of  automobile  own- 
ers who  use  a  small  battery  for  lighting  or  ignition  pur- 
poses. The  vibrater  occupies  very  little  space  and  can  be 
hung  on  the  wall  ar  carried  around  in  the  tool  box  of  an 
automobile.  It  costs  only  about  Ic.  per  hour  to  operate 
on  the  basis  of  10c.  per  kw.h.  for  power.  .Another  useful 
factor  in  the  consideration  of  this  rectifier  i>  that  it  makes 
no  difTerence,  in  practice,  how  the  battery  irr  connected  up, 
inasmuch  as  the  direct  current  magnet  being  energized  from 


Fig.  2 

the  batteries,  will  change  its  polarity  to  suit  the  ch.anged 
conditions.  Fig.  3  is  a  photograph  of  the  vibrater  with 
cover  removed.  The  function  of  the  different  parts  can  be 
traced  by  comparison  with  the  line  sketch  above. 

Winter  Care  of  Storage  Batteries 

By  Mr.  A.  E.  Wilkes 

The  use  of  storage  batteries  in  connection  with  gas 
engines  is  becoming  so  common  for  ignition  as  well  as 
lighting  and  power  that  information  in  regard  to  their  proper 
treatment  should  be  of  interest  to  a  very  large  percentage 
of  gas  engine  users. 

At  this  season  of  the  year,  the  question  which  natur- 
ally arises  is  as  to  how  they  are  af?ecte<l  by  cold;  what 
special  precautions  should  be  taken:  or,  wlien  only  used  in 
the  summer,  how  are  they  to  be  taken  out  of  commission. 

With  proper  precaution>  there  need  be  no  fear  of  a 
storage  battery  freezing  and  causing  breakage,  even  at  very 
low  temperature.  Electrolyte  of  a  specific  gravitj'  of  1.210 
freezes  or  congeals  at  about  25  degrees  below  zero.  This 
strength  of  electrolyte  is  used  in  most  stationary  batteries. 
Portable  cells,  whether  of  the  ignition  or  vehicle  type,  use 
much  stronger  electrolyte,  and  freeze  at  still  lower  tem- 
peratures, h'urther,  where  electrolyte  freezes,  it  does  not 
freeze  solid  but  forms  a  slushy  mass,  which  is  not  likely 
to  cause  breakage. 

W'here  water  i^  simply  poured  into  the  cells  without 
.iny  mixing,  it  is  apt  to  collect  largely  on  top  of  the  elec- 
trolyte, so  this  water  will  natural^-  freeze  solid,  and  may 
cause  breakage  if  the  temperature  drops  below  the  freezing 
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point.  In  order  to  avoid  so-called  stratification,  water  should 
preferably  be  added  to  the  cells  when  they  are  just  begin- 
ning to  gas  on  charge,  and  the  charge  continued  until  the 
cells  have  gassed  freely  for  an  hour  or  so.  The  gassing 
will  then  thoroughly  mix  the  electrolyte  and  water  and 
eliminate  all  danger  of  freezing.  If  the  plant  is  out  of 
commission,  or  it  is  not  practicable  to  charge  during  the 
addition  of  water,  the  electrolyte  and  water  should  be  thor- 
oughly stirred,  using  some  kind  of  non-metallic  paddle  or 
stick.  As  it  is  quite  difficult  to  mix  electrolyte  and  water 
in  this  manner,  a  great  deal  of  stirring  is  required,  and  an 
upward  motion  should  be  given  to  the  paddle  in  order  to 
lift  up  the  strong  electrolyte  and  mix  it  with  the  water. 
Where  practicable  it  is  decidedly  preferable  to  charge  the 
battery  during  the  addition  of  water  rather  than  to  depend 
upon  mechanical  stirring. 

As  will  be  seen,  any  danger  from  breakage  due  to  cold 
•can  be  quite  easily  eliminated,  but  there  is  another  eflect 
L  f  cold  upon  storage  batteries  which  is  not  so  easily  han- 
dled, viz.,  the  reduction  in  the  available  capacity.  This 
reduction  is  not  permanent,  as  the  capacity  is  restored  with- 
out any  injury  to  the  plates  when  the  temperature  is  brought 
back  to  normal,  but  especially  in  the  case  of  lighting  plants, 
greater  capacity  is  often  needed  in  winter  than  in  summer, 
and  unless  plenty  of  capacity  has  been  provided,  this  matter 
may  sometimes  prove  serious. 

The  first  remedy  which  suggests  itself  is  heating,  and 
this  will,  of  course,  take  care  of  the  trouble  and  is  the  best 
solution  where  the  conditions  are  such  that  heating  is  prac- 
ticable. There  are,  however,  many  cases,  especially  small 
isolated  plants,  where  it  would  be  difficult  as  well  as  ex- 
pensive to  provide  heating.  Fortunately  most  of  these  plants 
are  installed  with  sufficient  capacity  to  carry  the  load  for 
several  days  or  a  week,  and  in  such  cases  all  that  is  ne- 
cessary is  to  charge  more  frequently  in  order  to  avoid  reach- 
ing the  discharge  limits.  In  cases  where  there  is  only  suffi- 
cient capacity  for  one  day  at  normal  temperatures,  it  will 
be  necessary  either  to  provide  heating  or  increase  the  capa- 
city. In  small  plants  it  will  generally  be  found  more  econ- 
omical to  increase  the  capacity  of  the  storage  battery,  as 
the  cost  of  this  will  not  be  great  as  compared  with  the 
expense  and  trouble  of  heating  and  the  extra  capacity  means 
longer  life  for  the  plant. 

The  reduction  in  capacity  from  low  temperatures  var- 
ies somewhat  with  the  type  of  battery  and  the  discharge 
rate,  but  in  the  types  of  service  we  are  considering  it  may 
be  figured  at  approximately  one-half  per  cent,  per  degree 
Fahrenheit  below  normal.  On  this  basis  for  example,  at  a 
temperature  of  thirty  degrees  Fahrenheit,  the  reduction  would 
be  some  twenty  per  cent.,  or  the  available  capacity  would 
be  reduced  about  one-fifth. 

Cold  increases  the  chargi^ig  voltage  of  a  storage  bat- 
tery, so  that  where  cells  are  charged,  through  fixed  resist- 
ances, the  charging  rate  may  be  reduced,  and  thus  a  longer 
charging  time  be  required  in  order  to  restore  the  capacity 
to  the  cells.  Where  this  reduction  becomes  appreciable  it 
can  usually  be  overcome  by  increasing  the  generator  volt- 
age. Do  not  be  surprised,  therefore,  if  the  voltage  of  the 
cells  comes  up  very  much  higher  in  winter  than  in  summer 
for  the  same  condition  of  charge. 

The  specific  gravity  readings  of  the  electrolyte  behave 
somewhat  like  the  voltage.  For  a  given  state  of  charge, 
the  specific  gravity  readings  will  be  higher  when  the  elec- 
trolyte is  cold  than  when  warm.  Thus  it  will  be  found 
that  with  proper  charging  the  readings  reached  at  the  end 
of  charge  will  gradually  increase  as  the  temperature  falls 
in  winter  and  decrease  in  summer,  this  phenomenon  being 
perfectly  normal. 

Finally,  there  is  a  very  large  percentage  of  batteries, 
isolated-  plants,  vehicles,  cells  and  ignition  batteries  which 


are  only  used  during  the  summer  for  three  or  four  months, 
and  remain  idle  during  the  rest  of  the  year.  In  such  cases 
the  best  method  is  to  give  the  battery. a  good  gassing 
charge  about  once  a  month,  adding  sufficient  water  to  re- 
place the  evaporation  and  keep  the  plates  covered.  If  this  is 
not  convenient  and  the  period  of  idleness  is  not  over  nine 
months,  the  battery  should  be  given  a  thorough  charge, 
continuing  until  absolutely  sure  that  the  voltage  and  sp.  gr. 
readings  will  not  rise  any  higher,  and  then  the  battery  can 
be  disconnected  at  its  terminals  and  allowed  to  stand  with- 
out any  further  charging.  During  the  charge  and  when  the 
cells  are  gassing,  as  much  water  should  be  added  to  them 
as  they  will  take  without  overflowing.  Should  the  evapor- 
ation during  the  idle  period,  which,  as  already  stated,  must 
not  exceed  nine  months,  be  so  great  that  the  level  of  the 
electrolyte  falls  below  the  tops  of  the  plates,  sufficient  wa- 
ter must  be  added  to  keep  them  covered;  and  in  this  case, 
unless  the  battery  can  be  charged  it  will  be  necessary  to 
stir  the  electrolyte  and  water  mechanically  in  order  to  pre- 
vent freezing.  After  such  a  stand,  the  battery  will  require 
a  thorough  overcharge  before  it  is  ready  for  service. 

In  the  comparatively  rare  cases  where  it  is  desired  to 
take  plants  out  of  commission  for  more  than  nine  months, 
and  charging  cannot  be  provided  for,  the  only  safe  plan 
is  to  take  the  cells  out  of  commission  by  allowing  the  plates 
to  dry.  In  the  case  of  glass  jar  batteries,  the  cells  are  given 
a  thorough  charge,  and  the  electrolyte  is  drawn  off  and 
stored  in  suitable  vessels,  preferably  carboys.  The  cells 
are  then  filled  with  pure  water  and  allowed  to  stand  for 
some  fifteen  hours,  when  the  water  is  drawn  oft  and  the 
plates  are  allowed  to  dry.  Sometimes  the  negative  plates 
show  a  tendency  to  heating  during  the  process  Of  drying 
and  in  this  case  they  should  be  sprinkled  with  water  in 
order  to  keep  them  cool.  After  drying,  the  plates  will 
stand  indefinitely  without  any  attention,  but  require  a  com- 
plete initial  charge  before  they  are  again  ready  for  service. 
When  the  cells  are  equipped  with  wooden  separators  these 
should  be  removed,  before  allowing  the  plates  to  dry,  and 
thrown  away. 

In  the  case  of  portable  cells,  or  those  set  up  in  rubber 
jars,  it  is  necessary  to  remove  the  plates  from  the  jars  and 
separate  them  before  drying.  After  drying,  the  negatives 
should  be  allowed  to  soak  in  electrolyte  for  three  or  four 
hours  and  again  rinsed,  when  they  are  ready  for  final  dry- 
ing and  storage. 

It  is  hoped  that  the  above  suggestions  will  cover  the 
average  cases  which  battery  users  are  likely  to  encounter, 
but  it  cannot  be  emphasized  too  strongly  that  where  special 
conditions  come  up  which  are  not  understood,  the  only  safe 
plan  is  to  consult  the  manufacturer  before  going  ahead.  A 
battery  requires  comparatively  little  attention,  but,  on  the 
other  hand  improper  handling  may  cause  serious  damage. 


Jovian  Notes 

Morgan  P.  Ellis,  sales  manager  of  the  Benjamin  Elec- 
tric &  Manufacturing  Co.,  Ltd.,  has  been  appointed  States- 
man at  Large  of  the  Sons  of  Jove  during  the  period  of 
the  new  reigning  Jupiter  Frank  Watt. 


On  Nov.  15th  at  a  meeting  of  the  Sons  of  Jove  at  the 
Engineers  Club,  presided  over  by  Mr.  Parker  H.  Kemble, 
Statesman  for  Ontario,  an  address  was  given  by  Mr.  E.  L. 
Cousins,  engineer  of  the  Toronto  Harbor  Commission. 


The  Jovians  of  Toronto  are  having  weekly  luncheons 
this  winter,  which  are  held  every  Friday  at  the  Woodbine 
Hotel.  These  luncheons  are  well  attended.  Arrangements 
are  l)cing  made  to  hold  a  Rejuvenation  about  the  20th  of 
January,  the  exact  date  of  which  has  not  been  settled  at 
llie  time  of  going  to  press. 
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The  Modern  Steam  Turbine 

Up  to  the  year  18i)5  the  turl)ine  idea  had  not  been  ap- 
plied to  machinery  operated  by  steam.  In  that  year  Par- 
sons' steam  engine  was  first  introduced  and  since  that  time 
with  improvements  and  developments  in  construction,  the 
application  of  steam  turbines  has  been  the  means  of  revolu- 
tionizing steam  engine  operation  the  world  over.  Roughly 
speaking,  there  are  two  general  classes  of  steam  turbines, 
those  employing  the  reaction  principle  and  those  employing 
the  impulse  principle. 

In  the  reaction  type  of  turbine  approximately  one-kalf 
of  the  expansion  in  any  one  stage  takes  place  in  the  -.ta- 
tionary  blades  imparting  to  the  steam  a  velocity  substan- 
tially equal  to  that  of  the  moving  blades  so  that  it  enters 
them  without  impact.  The  remainder  of  the  expansion 
takes  place  within  the  moving  blades,  the  spaces  between 
which  gradually  grow  smaller  from  the  inlet  to  the  exit 
side  of  the  turbine,  forming  a  ring  of  moving  nozzles. 
The  velocity  imparted  to  the  steam  by  reason  of  the  ex- 
pansion within  the  moving  blades  produces  a  reactive 
force  on  these  blades  which  turns  the  rotor  of  the  tur- 
bine. This  effect  is  very  similar  to  the  rotation  produced 
by  water  issuing  from  an  ordinary  hose  nozzle. 

In  the  impulse  type  of  turbine  the  complete  expan- 
sion for  any  one  stage  takes  place  in  the  stationary  blades 
or  nozzles  and  the  steam  is  delivered  to  the  moving  blades 
with  a  velocity  somewhat  more  than  double  that  of  the 
blades.  The  passages  between  the  moving  blades  are  of 
uniform  or  even  slightly  increasing  cross  section  from  inlet 
to  outlet.  The  moving  blades  check  and  reverse  the  velo- 
city of  the  steam  current  and  the  reluctance  of  the  steam 
current  to  alter  its  direction  and  velocity  gives  rise  to  a 
force  against  the  blades  which  sets  the  rotor  in  motion. 

In  later  practice  a  combination  of  these  two  principles 
is  utilized  in  such  a  way  that  the  advantages  of  both  ar? 
made  use  of.  The  first  stage  of  the  expansion  in  the  re- 
action turbine  is  the  least  efficient  part  of  this  machine 
In  the  combination  this  is  replaced  by  a  single  impulse 
element.  The  intermediate  and  low  pressure  sections  are 
retained  because  in  these  the  volume  of  the  steam  is  suffi- 
cient to  require  reasonably  long  blades  moving  at  consid- 
erable velocities,  which  experience  shows  to  have  a  decided 


Fig.  1 — Section  Parsons  type  single-flow  turbine 

economic  advantage  over  the  impulse  type  at  this  stage. 
The  use  of  the  single  impulse  element  also  makes  possible 
a  shorter  turbine  and  consequently  a  much  stronger  rotor. 

In  the  all-impulse  type  the  rotor  is  built  up  by  discs 
mounted  on  a  shaft  of  small  diameter  so  that  the  circum- 
ferential clearance  between  the  shaft  and  the  diaphrani> 
separating  the  pressure  chambers  may  be  as  small  as  pos- 
sible, in  which  case  the  considerable  pressure  drops  be- 
tween adjacent  stages  will  not  cause  too  much  leakage.  In 
the  reaction  type  the  pressure  drops  between  adjacent  stages 
are  very  much  smaller  and  the  body  of  the  rotor  is  often 
built  up  in  the  form  of  a  hollow  drum  which  is  a  stiffer 


construction  than  the  shaft  and  disc  design  and  therefore 
>o  much  safer.  Illustrations  of  the  different  general  types 
of  steam  turbine  follow  with  brief  descriptive  matter  in 
each  case. 

The  Single  Flow  Type 

Figure  1  illustrates  the  original  single-flow  Parsons 
type.  Steam  is  admitted  as  shown  to  an  annular  chamber 
in  the  casing.  From  this  point  it  passes  alternately  through 
rings  of  fixed  and  moving  blades  of  increasing  lengths  on 
the  small  diameter  of  the  drum  or  rotor,  expanding  in 
volume  as  it  passes  through  the  successive  rings.  When 
the  volume  of  the  steam  has  increased  to  the  extent  that 


Fig.  2 — Combination  Impulse  and  Reaction  type 


the  blades  on  the  smallest  diameter  of  the  drum  and  casing 
would  have  to  be  inconveniently  long  to  provide  outlet  for 
it  at  a  sufficiently  low  velocity,  the  diameters  of  the  drum 
and  casing  are  increased  for  the  next  stage  of  the  expan- 
sion. When  the  blades  in  the  second  stage  reach  a  cer- 
tain length  the  diameter  is  again  increased. 

The  available  area  of  the  steam  passage  through  the 
blades  is  an  approximately  constant  percentage  of  the  pro- 
duct of  the  mean  circumference  of  the  blade  ring  multi- 
plied by  the  length  of  the  blades.  If  the  mean  diameter 
of  the  blade  ring  in  the  second  stage  be  increased  to  about 
1.42,  that  is  V3,  times  that  of  those  in  the  first  stage,  the 
area  through  each  blade  ring  per  unit  length  of  blade 
height  will  be  1.42  times  that  through  the  first  stage  of 
blade  rings.  Further,  on  account  of  the  larger  diameter 
the  mean  speed  of  the  blades  will  also  be  1.42  times  rhai 
of  the  blades  in  the  first  stage  and  also  on  that  account 
too  the  velocity  of  the  steam  through  the  blades  in  the 
second  state  would  be  1.43  times  that  in  the  first  stage. 
Now,  if  the  area  of  the  second  blade  ring  per  unit  height 
of  blade  and  the  velocity  of  the  steam  through  the  blades 
are  both  1.42  times  as  great  as  in  the  first  stage  and  if  the 
blade  length  remained  the  same  iii  each  case  the  quantity 
of  steam  that  would  pass  through  the  second  stage  would 
1)6  1.42  x  1.42  or  V2  x  V2,  i.e.  2,  times  as  much  as  through 
the  first  stage.  It  follows,  therefore,  that  to  pass  the  same 
volume  of  steam  per  second  through  the  blades  in  the 
second  stage  will  only  require  these  Idades  to  be  one-half 
as  high  as  in  the  first  stage. 

As  the  steam  expands  in  the  second  stage  its  volume 
increases  until  the  blade  heights  again  become  excessive. 
The  drum  diameter  is  again  increased  therefore,  and  the 
blade  heights  of  the  enlarged  diameter  are  reduced  as  be- 
fore. Expansion  again  proceeds  along  this  third  stage 
through  progressively  increasing  blade  rings  until  the  pres- 
sure of  the  steam  falls  to  that  of  the  ;itmosphere  or  the 
exhaust. 

Impulse   and   Reaction   Single-Flow  Type 

Fig.  2  illustrates  a  modilication  of  the  single  fiow  de- 
sign in  which  the  smallest  part  of  the  drum  of  the  reaction 
blading  is  replaced  by  a  single  impulse  wheel.  As  already 
stated,  this  part  of  the  reaction  turbine  is  the  least  efficient 
of  the  three  stages.    The  steam  is  admitted  to  the  nozzle 
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block,  is  expanded  in  the  nozzle,  and  then  discharged  against 
a  portion  of  the  periphery  of  the  impulse  wheel. 

It  will  be  seen  from  the  drawing  that  the  intermediate 
and  low  pressure  stages  are  identical  with  the  correspondmg  ' 
stages  in  the  design  shown  in  Fig.  1.  It  is  not  claimed 
that  the  substitution  of  the  impulse  element  for  the  high  pres- 
stire  section  of  the  reaction  blading  has  any  influence  one 
way  or  the  other  on  the  efficiency.  The  design  is  attractive, 
however,  in  that  it  shortens  the  machine  and  gives  a  stiffer 
rotor. 

The  Double  Flow  Turbine 

Fig.  3  shows  a  section  of  a  double-flow  type  turbine.. 
The  capacity  of  a  single-flow  turbine  is  limited  by  the  ro- 
tation speed.  The  economic  velocity  at  which  the  steam 
may  pass  through  the  blades  of  the  turbine  depends  on  the 
velocity  of  the  moving  blades.  The  capacity  of  the  turbine 
depends  on  the  weight  of  the  steam  passed  per  unit  of 
time,  which  in  turn  depends  on  the  mean  velocity  and  the 
height  of  the  'blades.  For  a  given  rotating  speed  the  mean 
diameter  of  the  blade  ring  is  limited  in  practice  by  the  al- 
lowable stresses  due  to  centrifugal  force.  As  a  result  there 
is  a  practical  limit  to  the  height  of  the  blades. 

If,  therefore,  the  rotative  speed  is  made  only  half  as 
great,  the  maximum  diameter  of  the  rotor  may  be  doubled 
and  therefore  the  capacity  of  the  turbine  will  be  doubled 
without  increasing  the  height  of  the  blades.  Just  as  with 
the  single  crank  reciprocating  engine  so  with  the  single- 
flow  steam  turbine  there  is  a  practical  limiting  economical 
capacity  for  any  given  speed.  When  this  limit  was  reached 
with  the  single  crank  reciprocating  engine  a  unit  with  double 
the  power  was  produced  by  coupling  two  single  crank  en- 
gines to  one  shaft!  In  exactly  the  same  way  the  power  of 
the  steam  turbine  was  doubled  by  making  a  double-flow  tur- 
bine, which  is  in  effect,  as  will  be  seen  from  the  figure,  two 
single-flow  turbines  built  up  in  a  single  rotor,  in  a  single 
casing  with  one  common  inlet  but  with  two  exhausts.  Steam 
enters  the  nozzle  chamber  as  shown  in  the  figure,  acts  first 
on  the  impulse  element  and  then  divides  into  two  parts,  one 
half  going  through  the  reaction  blading  at  the  left  of  the 
impulse  wheel,  the  other  half  through  the  impitlse  blading 
at  the  right. 

A  modification  of  the  double-flow  turbine  is  shown  in 
Fig.  4,  in  which  both  the  high  pressure  reaction  unit  and 
the  intermediate  section  of  reaction  blading  is  single-flow, 
the  low  pressure  section  only  being  double-flow.  This 
would  be  analagous  to  a  triple  compound  reciprocating  en- 
gine with  one  high  pressure,  one  intermediate  pressure  and 
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use  exhaust  steam  from  non-condensing  engines  and  are  valu- 
able as  supplementing  exhausting  plants  for  increasing  the 
capacity  with  a  minimum  outlay  for  new  equipment.  Theor- 
etically the  capacity  can  be  more  than  doubled  by  the  use 
of  the  low  pressure  steam  from  a  non-condensing  engine 
and  even  in  practice  results  well  up  to  this  point  have  been 
secured.  Another  type  known  as  "bleeder"  turbines  are 
designed  for  use  in  plants  which  are  required  to  furnish 
not  only  power  but  also  considerable  and  varying  quanti- 
ties of  low  pressure  steam  for  heating  purposes.  In  these 
turbines  a  part  of  the  steam  which  has  done  work  in  the 
high  pressure  stages  may  be  diverted  to  the  heating  system 
and  a  part  extended  through  the  low  pressure  blading  of  the 


Fig.  3 — Section  of  double-flow  turbine 

two  low  pressure  cylinders — a  not  uncommon  design.  Such 
turbines  are  useful  for  capacities  greater  than  is  desirable 
for  a  single-flow  turbine  but  which  are  still  below  the  maxi- 
mum possibilities  of  a  double-flow  turbine  of  the  same  speed. 
In  such  machines  the  best  efficiency  is  secured  by  making  the 
intermediate  blading  in  a  single  section  large  enough  to  pass 
the  entire  quantity  of  steam. 

Special  Turbines 

The  turbine  principle,  in  addition  to  the  above  applica- 
tions, is  sufficiently  flexible  as  to  be  capable  of  other  special 
adaptations.    What  are  known  as  "low  pressure"  turbines 
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Fig.  4 — Section  of  semi-double-flow  turbine 

bleeder  turbine  and  exhausted  into  a  condenser.  In  this 
way  none  of  the  energy  of  the  heating  system  due  to  the 
difference  of  pressure  between  the  boiler  and  the  heating- 
system  is  wasted.  On  the  other  hand  if  no  steam  is  required 
for  heating  purposes  the  ttirbine  uses  all  the  low  pressure 
steam  and  is  claimed  to  operate  as  efficiently  under  these 
\-arying  conditions  as  under  a  constant  supply  of  steam. 


The  Ferranti  Electrical  Company  of  Canada,  Limited 

The  Ferranti  Electrical  Company  of  Canada  are  now  set- 
tled in  their  new  home  in  the  Lowes  Building,  90  Sherbourne 
street,  Toronto,  where  the  general  manager,  Mr.  Geo.  C. 
Royce,  reports  business  coming  in  briskly,  with  splendid 
prospects  for  the  new  year.  The  company  is  occupying  two 
full  floors  in  this  large  building,  which  are  being  fitted  up 
in  such  a  way  as  to  facilitate  business  and  give  the  customer 
the  greatest  possible  information  on  the  equipment  he  is 
purchasing.  For  example,  switchboards  will  be  set  up  as  in 
a  power  house,  equipped  with  all  the  necessary  instruments. 
A  very  large  stock  of  meters  of  the  well-known  Ferranti 
type  will  be  carried  at  all  times,  the  storage  room  being  sup- 
plied with  shelving  for  5,000  meters.  This  company  has  been 
very  happy  in  its  choice  of  location  on  Sherbourne  street, 
being  such  that  out-of-town  customers  can  drop  off  the  Belt 
Line  cars  right  at  their  doors. 


Motor  Equipment  of  Ontario  Paper  Co. 

The  Ontario  Paper  Company  are  pushing  actively  the 
work  of  construction  on  their  large  development  at  Thor- 
old.  Out.  This  plant  will  be  one  of  the  largest  of  its  type 
in  the  country  when  completed.  Contracts  have  recently 
been  awarded  for  the  entire  equipment,  both  mechanical  and 
electrical.  The  motors  for  driving  the  grinders  are  being- 
manufactured  by  the  General  Electric  Company  of  Sweden 
and  supplied  through  Messrs.  Kilmer,  Pullen  &  Burnham. 
There  will  be  five  large  induction  motors,  each  of  2,000  h.p., 
11,000  volt,  .3-phase,  35  cycle,  250  r.p.m.  The.se  will  be  direct 
connected  to  the  grinder  shafts  by  means  of  leather  band 
flexible  couplings  supplied  with  the  motors.  It  is  hoped 
that  the  work  will  be  sufliciently  advanced  for  the  plant  to 
be  put  into  operation  early  in  the  year  1913. 


The  Electrical  News  is  published  Semi-monthly.  Advise 
us  promptly  if  you  do  not  receive  your  copy. 
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New  Auxiliary  Steam  Plant  of  W.E.R.  Co. 

Stand-by  Capacity  Now  17,000  Kw.  or  Equal  to  the  Present  Hydro-Electric  Out- 
put.   Steam  Turbines  used  with  all  Modern  Labor  Saving  Auxiliaries 

By  Mr.  E.  A.  Graham 


It  is  becoming  recognized  more  imd  more  every  day 
that  hydro-electric  plants,  no  matter  how  well  built  and 
operated,  serve  the  public  best  when  they  are  insured  by  a 
well  equipped  with  efficient  auxiliary  plant,  the  size  of  which 
depends  on  the  number  of  hydro-electric  plants  tied  to- 
gether, and  their  relative  location  to  one  another,  that  is, 
whether  located  on  different  watersheds,  or  whether  there 
is  considerable  diversity  between  these  plants  on  the  same 
stream.  In  the  case  of  a  single  hydro-electric  plant,  the 
auxiliary  plant  should  be  of  at  least  half  its  capacity  ;ind 
preferably  greater  than  that,  while  in  the  case  of  a  number 
of  plants  on  the  same  or  different  watersheds  where  ice, 
floods  or  emergency  conditions  would  not  be  likely  to  cripple 
more  than  one  or  two  at  a  time,  the  capacity  of  the  auxil- 
iary plant  should  be  at  least  that  of  any  one  of  the  plants, 
and  under  some  conditions  much  larger. 

The  Winnipeg  Electric  Railway  Company  have  met  this 
problem  by  installing  a  steam  turbine  plant  of  a  normal  rat- 
ing of  9,000  kw.,  continuous  overload  rating  of  12,000  kw., 
which  with  their  original  steam  plant  of  .5,000  kw.  capacity, 
gives  an  available  steam  plant  output  of  17,000  kw.  for  a 
hydro-electric  plant  of  14,000  kw.  normal  rating,  but  which 
will  easily  carry  a  peak  load  of  24,000  kw.  The  power  con- 
sumers of  this  company  are  therefore  fully  insured  against 
any  lengthy  power  interruptions.  The  use  of  steam  tur- 
bines was  finally  decided  on  after  a  careful  consideration  of 
other  prime  movers  available  as  offering  the  simplest,  most 
reliable,  and  ultimately  the  most  economical  installation 
under  the  conditions  of  operation  to  be  expected  in  Winnipeg. 

After  the  decision  to  build  the  plant  was  made  late 
in  January,  1911,  the  consulting  engineers.   Pratt  &  Ross, 


Turbo-generators  in  new  plant  of  W.  E.  R.  Co. 


commenced  the  preparation  of  the  plan^,  .iiul  coincident 
with  the  preparation  of  the  phins.  the  work  of  excavating 
for  the  foundations,  condensing  water  intake,  etc.,  were  car- 
ried on  in  early  February,  when  the  ground  was  well 
frozen.  The  most  efficient  metiiod  found  for  excaxating  this 
frozen  ground  was  by  means  of  a  huge  chisel  connected  to 
a  pile  driver  hanaraer,  and  carried  in  leads  in  a  travelling  car. 


'J'his  is  an  invention  of  Mr.  Wm.  Murst,  a  Winnipeg  con- 
tractor, and  is  very  effective.  The  steam  station  is  located 
in  the  rear  of  the  terminal  station  for  the  transmission  lines 
from  Lac  du  Bonnet  hydro-electric  power  plant,  which  is 
about  three  hundred  feet  from  the  Red  River.  It  was  neces- 
sary to  go  to  this  river  for  the  water  for  the  condensers  and 
the  make-up  water  for  boilers. 

The    excavation    of   the    pump    pit    for    the  circulating 


Turbo-exciters  in  W.  E.  R.  Go's,  new  plant 


pumps  and  the  conduit  for  condensing  water  proved  the 
most  difficult  problem  of  the  construction  work  of  the  plant. 
This  pump  pit  is  19  feet  wide  by  50  feet  long  and  the  ex- 
cavation was  carried  to  a  depth  of  40  feet  below  the  surface 
of  the  ground,  all  of  which  distance  with  the  exception  of 
the  last  three  feet  (a  stiff  blue  clay)  was  through  treacher- 
ous quicksand.  The  engineers  used  a  very  ingenious  method 
of  timbering,  however,  and  made  their  excavation  and  put 
in  their  concrete  with  no  mishaps  whatever.  From  the  bot- 
tom of  the  pump  pit  it  was  necessary  to  run  a  duplicate 
concrete  conduit,  one  for  the  circulating  pump  intake,  and 
the  other  for  the  condenser  discharge,  and  this  had  also  to 
be  run  through  the  quicksand.  The  difficulties  were  further 
aggravated  by  the  fact  that  the  conduit  had  to  be  driven 
under  six  railway  transfer  tracks  in  constant  use.  Each  of 
these  conduits  is  of  IG  feet  cross-sectional  area,  and  leads 
into  an  intake  which  extends  out  under  the  river  a  distance 
of  50  feet,  where  it  is  protected  by  a  built-up  screen  of  '<-in. 
by  2^-in.  iron. 

On  the  river  bank  is  a  reinforced  concrete  screen  house 
where  the  water  again  passes  through  screens,  which  are  of 
galvanized  steel  of  J/2-in.  mesh.  The  intake  from  the  river 
enters  at  two  points,  each  controlled  by  sluice  valves,  so 
that  it  is  possible  to  get  at  either  for  repairs  or  cleaning. 
As  before  noted,  the  intake  conduit  is  carried  below  the 
floor  of  the  pump  pit,  and  the  suction  connections  are  made 
directly  to  the  pump  through  the  concrete  floor  by  an  ex- 
pansion sleeve  which  absorbs  all  vibrations  from  the  pump. 
The  pumps  are  located  at  such  a  level  that  oven  at  the  lowest 
stages  of  the  river  the  shells  are  half  full  of  water,  and  as  an 
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additional  precaution  in  quick  starting  they  can  be  primed 
by  means  of  a  connection  from  the  hot  well,  or  by  suctio.i 
from  one  of  the  vacuum  pumps.  Absolutely  no  seepage  ha, 
been  found  to  come  in  through  the  concrete  walls  or  from 
the  intake  conduit  connections. 

The  foundation  proper  for  the  building  is  of  reinforced 
concrete  on  tamarack  piles  driven  45  feet  to  rock  and  cui 
off  below  the  line  of  saturation  and  capped  with  concrete. 


General  view  generators,  exciters,  switchboard  &c. 

Twisted  bar  reinforcement  is  used  in  walls,  beams  and  cjI- 
umns,  while  the  floors  are  of  the  arched  type  with  Ferro- 
inclave  reinforcing.  The  foundations  for  the  turbines,  which 
are  of  the  horizontal  type,  are  carried  below  the  basement 
floor  and  do  not  touch  the  rest  of  the  building,  so  that  any 
vibration  in  the  turbines  is  not  so  likely  to  be  communicated 
to  the  floors  and  other  parts  of  the  building.  The  hot  well 
is  also  of  concrete,  and  the  ash  pits  are  lined  with  fire  brick. 

The  superstructure  is  of  steel  construction  tied  in  with 
steel  superstructure  of  the  sub-station  adjoining.  This  struc- 
ture has  to  carry  the  45-ton  crane  and  in  the  boiler  room  the 
900-ton  coal  bin.  The  exterior  walls  and  partition  wall  be- 
tween boiler  and  turbine  rooms  are  of  local  brick.  Tiic 
west  wall  of  the  turbine  room  and  part  of  the  boiler  room  is 
formed  by  the  exterior  wall  of  the  Terminal  Station,  into 
which  it  opens  through  archways.  The  roof  slab  is  also  of 
concrete  with  Ferro-inclave  reinforcing  and,  to  avoid 
condensation  on  the  under  stirface,  a  double  roof  is  provided 
with  an  air  space  and  a  tar  and  gravel  cover.  This  lias 
proven  very  satisfactory  under  severe  conditions.  The  win- 
dows are  of  Fenestra  steel  sash  with  wired  glass  and  all 
doors  are  of  the  fireproof  type.  The  over-all  dimensions 
of  the  plant  are  131  ft.  0  in.  x  115  ft.  0  in.;  the  turbine  room 
is  36  ft.  0  in.  x  114  ft.  and  the  boiler  room  81  ft.  0  in. 
X  114  ft.  0  in. 

Every  precaution  was  taken  to  make  the  building  and 
foundations  safe  and  enduring,  and  in  the  selection  of  the 
apparatus  for  the  interior  of  the  plant,  dependability  was 
the  essence  of  the  contract,  with  all  due  regard  for  a  high 
economy,  necessary  with  fuel  so  expensive  as  it  is  in  Win- 
nipeg. There  were  therefore  selected  as  will  be  noted  be- 
low, Curtis  horizontal  steam  turbines,  Babcock  and  Wilcox 
boilers,  Roney  stokers,  steam  turbine  driven  exciters  and 
circulating  pumps,  and  feed  pumps,  and  the  highest  grades 
of  high  pressure  piping  and  fittings. 

Coal  and  Ash  Handling  Equipment 

In  the  West,  the  practice  is  to  ship  coal  in  box  cars 
from  the  coal  docks  at  the  head  of  the  Great  Lakes,  the 


box  cars  being  used  on  the  return  trip  for  handling  grain. 
This  necessitates  a  different  method  for  unloading  than  can 
be  used  in  the  East  where  dump  bottom  gondola  cars  are 
available.  A  motor  driven  Clark  shovel,  which  in  oper- 
ation resembles  a  team  driven  scraper  as  much  as  anything 
else,  is  used  for  pulling  the  coal  along  the  car  floor  to 
the  door,  whence  it  falls  into  the  receiving  hopper.  This 
cuts  down  considerably  the  amount  of  manual  labor  needed 
for  unloading  a  car.  From  the  receiving  hopper  the  coal 
is  carried  by  a  30  inch  apron  feeding  conveyor,  45  feet 
long  at  a  speed  of  30  ft.  per  min.  to  a  Link  Belt  boiler 
house  crusher  with  hard  iron  rolls  24  in.  diameter  by  S4 
in.  face.  These  will  break  run-of-mine  coal  to  1%  in.  cubes 
and  smaller,  and  will  by-pass  fine  coal  around  the  rolls. 
This  is  driven  by  a  15  h.p.,  220  volt,  three  phase  motor. 
The  coal  drops  from  the  crusher  into  a  Peck  over-lapping 
pivotted  bucket  carrier,  114  feet  long  between  horizontal 
centres,  and  CO  ft.  vertically.  This  conveyor  is  motor  oper- 
ated with  means  for  controlling  its  movement  either  from 
the  crusher  or  from  the  conveyor  motor  up  in  the  cupola. 
The  crusher  is  located  in  the  basement  under  the  firing  aisle 
between  the  boilers,  and  the  conveyor  runs  up  the  wall  at 
either  end  of  the  boiler  room  and  dumps  the  coal  into  the 
bin,  suspended  directly  over  the  firing  aisle.  A  travelling 
(lumper  is  provided  so  that  the  coal  may  be  dumped  at  any 
place  in  the  bin.  The  ashes  are  also  handled  by  this  con- 
veyor, being  raked  from  the  ash  pit  into  chutes  empty- 
ing into  the  conveyor,  and  the  stationary  dumper  at  the 
top  dumps  the  buckets  into  a  chute  which  carries  the  ashes 
outside  to  a  holder  mounted  over  the  railway  siding.  The 
capacity  of  the  conveyor  is  40  tons  of  bituminous  coal  re- 
ceived as  run-of-mine  or  slack  per  hour.  Ashes  may  also 
be  handled  at  the  same  rate.  The  conveyor  and  crusher 
equipment  were  supplied  and  erected  by  the  Link  Belt  Ma- 
chinery Co. 

The  bin  used  for  the  coal  storage  is  of  the  suspended 
type  erected  by  the  Brown  Hoist  Machinery  Co.,  and  is  of 
reinforced  concrete  construction.  Ribs  of  I/2  in.  x  4  in. 
steel  are  rivetted  to  special  girders  in  the  steel  framework 


Terminal  station  and  auxiliary  steam  plant. 


of  the  building,  being  allowed  to  take  their  natural  curve 
(approximately  that  of  a  parabola)  and  to  them  are  fastened 
the  sheets  of  Ferro-inclave  reinforcing,  on  l)oth  sides  of 
which  is  plastered  a  thick  coat  of  cement.  Metal  chutes 
with  chain  operated  gates  carry  the  coal  to  the  stokers. 
The  working  of  the  entire  coal  handling  equipment  is  char- 
acterized by  a  comparative  freedom  from  the  noise  found 
in  other  plants. 

There  are  installed  at  present  ten  Babcock  and  Wilcox 
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water  tube  boilers  set  in  two  rows.  The  boilers  are  set 
separately  with  a  passageway  between  them,  and  they  each 
require  a  space  of  23  ft.  6  in.  x  15  ft.  5  in. 

This  method  of  setting,  while  requiring  a  little  more 
room,  is  to  be  preferred  for  wide  boilers,  such  as  are  used 
in  this  plant,  on  account  of  the  improved  facilities  for  clean- 
ing and  inspection.  The  boilers  have  a  nominal  rating  of 
651.5  h.p.  and  have  a  heating  surface  of  6515  sq.  ft.  Each 
boiler  comprises  21  sections  each  with  14  tubes,  4  in.  diam- 
eter and  18  ft.  long  expanded  into  wrought  steel  staggered 
headers,  and  three  steam  and  water  drums  each  43  in.  di- 
ameter and  24  ft.  7  in.  long.  A  mud  drum  at  the  back  of 
the  boilers  is  provided  with  hand  holes  and  two  blow-of¥ 
connections  running  into  a  main  which  discharges  into  the 
overflow  at  the' gate  house.  The  boilers  are  for  operation 
at  200  lbs.  pressure  and  are  tested  to  .300  lbs.  They  are 
guaranteed  to  evaporate  30,500  lbs.  of  steam  per  hour  from 
and  at  212  deg.  F.  Each  boiler  is  provided  with  six  pop 
safety  valves  2J^  in.  diameter.  One  of  the  accompanying 
illustrations  gives  some  idea  as  to  the  arrangement  of  the 
boilers,  stokers,  etc.  It  is  quite  difficult  to  get  a  photo- 
graph that  will  do  this  part  of  plant  full  justice.  For 
stoking  the  boilers  there  are  provided  ten  New  Model  Roney 
stokers,  manufactured  by  the  Westinghouse  Machine  Co. 
These  stokers  are  provided  with  removable  fuel  plates. 

With  fuel  of  14,000  B.t.u.  content,  stokers  are  supposed 
to  develop  150  per  cent,  of  full  rated  capacity  of  boiler, 
based  on  10  sq.  ft.  of  effective  heating  surface  per  h.p.  with 
a  draft  of  Yi  in.  of  water.  At  or  near  their  rating,  stokers 
are  capable  of  causing  the  evaporation  of  10.2  lbs.  of  water 
per  lb.  of  dry  coal.  There  are  127  feet  of  grate  surface, 
giving  a  ratio  of  1  ft.  of  grate  surface  to  about  51  ft.  heat- 
ing surface.  This  type  of  stoker  was  adopted  on  account 
of  its  flexibility  in  picking  up  and  handling  emergency 
loads,  and  on  such  loads,  both  boiler  and  stoker  have  given 
good  results.  The  stokers  are  driven  by  four  Westing- 
house  vertical  stoker  engines,  operated  at  100  lb.  steam 
pressure. 

The  superheaters  are  of  the  Foster  patent  corrugated 
type,  and  will  deliver  to  the  turbines,  22,476  lbs.  of  steam 
per  hour  at  200  lbs.  pressure,  125  deg.  superheat. 

The  feed  pumps,  of  which  there  are  three,  are  four  stage 
Mather  and  Piatt  turbine  pumps  with  phosphor-bronze  mi- 
pellers  and  guide  tips,  and  are  direct-connected  to  50  B.h.p. 
non-condensing  single-stage  horizontal  Curtis  steam  tur- 
bines, running  at  2500  r.p.m.  Each  of  these  pumps  is  cap- 
able of  delivering  130,000  lbs.  of  water  per  hour  for  3  hrs. 
overload,  and  89,000  lbs.  of  water  at  normal  load  against 
a  pressure  of  200  lbs.  The  suction  pipe  is  5  in.  in  dia. 
and  the  discharge  end  4  in.  When  in  service  they  are  run 
constantly,  the  governors  admitting  only  sufficient  steam 
to  keep  the  set  up  to  speed,  water  being  pumped  into  the 
boilers  directly  the  valves  are  opened.  The  feed  pumps  arc 
located  in  an  annex  to  the  boiler  room  on  the  basement 
level  and  are  very  accessible  to  the  attendants. 

The  smoke  and  waste  gases  discharge  directly  from  tlic 
back  of  the  boilers  into  sheet  steel  breechings,  the  draft 
being  hand-regulated  by  butterfly  valves  on  ball  bearing- 
shafts.  These  breechings  run  the  length  of  the  boiler  room 
and  on  either  side,  and  discharge  the  gas  into  a  Kellogg 
reinforced  concrete  chimney.  This  chimney  which  is  the 
largest  in  Canada,  was  erected  at  the  rate  of  six  feet  per 
day,  which  is  excellent  time  considering  the  materials  to 
be  handled.  It  is  256  feet  high,  24  ft.  in  diameter  at  the 
bottom,  and  14  ft.  in  diameter  at  the  top.  The  thickness 
of  the  wall  varies  from  14  in.  at  the  bottom  to  6  in.  at  the 
top  and  there  is  a  uniform  taper  of  1  inch  in  35  ft.  The 
foundation,  which  is  a  reinforced  concrete  matt  35  ft.  squaic 
and  6  ft.  deep,  rests  on  169-45  ft.  tamarack  piles  spaced 
3  ft.  9  in.  on  centres.    The  vertical  reinforcing  is  iron  bars. 


bent  at  right  angles  to  tie  into  the  foundation  reinforcing, 
and  tied  in  with  No.  23  wire  mesh  for  circular  reinforcement. 
There  is  a  lining  of  fire  brick  for  a  distance  of  about  50  feet 
above  the  flue  openings,  the  two  breechings  are  separated 
by  a  baffle  wall  9  in.  thick  and  there  is  a  concrete  floor  2 
ft.  below  flue  openings.  Pyrometer  and  draft  gauge  con- 
nections are  provided. 

The  chimney  is  provided  with  an  outside  ladder  and 
ample  protection  in  the  way  of  lightning  rods,  there  being 
eight  Yd,  in.  copper  points  tipped  with  in.   solid  plat- 

inum, and  connected  to  a  large  copper  ground  plate  by  a 
No.  4/0  cable. 

Piping 

As  the  bus  bars,  oil  switches  and  connections  are  to  the 
electric  plant,  so  the  piping  and  valves  are  to  the  steam 
plant,  and  a  failure  anywhere  is  liable  to  be  fatal  unless 
proper  provision  is  made  for  the  isolation  of  sections  in 
trouble  without  crippling  the  remainder  of  the  plant  by  so 
doing.  In  this  plant,  the  7  in.  connections  from  each  boiler 
pass  through  valves  into  an  8  in.  loop  main,  which  is  how- 
ever enlarged  to  a  10-in.  header  on  the  side  nearest  the 
turbine  connections.  There  is  also  an  8  in.  cross  connec- 
tion along  the  ceiling  of  the  boiler  room  from  one  side  of 
loop  to  the  other,  and  the  main  is  sectionalized  by  hy- 
draulicly  operated  gate  valves  so  placed  that  not  more 
than  three  boilers  can  be  cut  out  by  trouble  at  any  place. 
These  valves  are  operated  by  force  pumps  located  on  the 
boiler  room  floor. 

The  steam  and  water  mains  to  the  feed  pumps  are  in 
duplicate  so  that  two  pumps  are  always  available  for  use. 
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The  feed  water  connections  to  the  boilers  are  also  in  du- 
plicate. As  all  of  the  auxiliaries  are  non-condensing,  their 
exhaust  steam  is  piped  to  the  two  \\'orthington  high  pres- 
sure closed  vertical  heaters,  each  of  which  has  a  heating 
surface  of  450  sq.  ft.  in  Y\  i"-  tubes,  and  a  capacitj^  of 
89,000  lbs.  of  water  per  hour  from  80  to  not  less  than  205 
deg.  F.  when  supplied  with  not  less  than  8500  lbs.  of  e.x- 
linust  steam  per  hour  at  atmosphere.  These  were  supplied 
l)y  the  Albergcr  Condenser  Co. 

The  steam  line  is  effectively  drained  at  various  points 
by  pipes  leading  to  Bundy  tank  traps,  returning  the  water 
to  the  hot  well.  The  high  pressure  piping  was  supplied  by 
the  Babcock  and  Wilcox  Co.  and  the  high  pressure  valves 
by  them  and  by  the  Crane  Co..  who  also  supplied  a  large 
part  of  the  low  pressure  piping. 

In   addition   to   the   hot   well   with   its   duplicate  tanks. 
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there  is  an  L.  R.  Booth  water  softening  plant  of  4000  gal- 
lons per  hour  capacity  installed  alongside  the  hot  well. 
Turbo-Generators  and  Auxiliaries 
The  generating  equipment  consists  of  three  six  stage 
horizontal  Curtis  steam  turbines  direct  coupled  to  3000  kw., 
three  phase,  60  cycle,  1800  r.p.m.  alternators.  These  sets 
have  a  continuous  overload  rating  of  4000  kw.  The  speed 
regulation  of  the  turbines  is  2^^  per  cent,  for  ranges,  In 
load,  from  full  load  to  no  load,  and  the  generator  regula- 
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tion  under  the  same  conditicjus  is  14  per  cent.  The  gen- 
erators are  intended  for  use  with  Tirrill  regulators.  The 
turbine  governors  are  hydraulicly  operated,  using  oil  under 
100  lbs.  pressure,  while  the  circulating  oil  for  the  bearings  is 
under  about  35  lbs.  pressure.  The  bearings  are  still  further 
cooled  by  water  coils  imbedded  in  the  babbitt.  The  gen- 
erators are  entirely  enclosed,  save  for  the  air  intake  at  the 
bottom  and  the  outlet  at  the  top  of  the  generator  frame. 
Carefully  screened  air  is  brought  in  from  outside  the  build- 
ing through  a  well  lagged  metal  duct.  18,000  cu.  ft.  of  air 
per  minute  at  65  deg.  F.  is  required  for  cooling  a  generator 
at  maximum  load  conditions.  The  guaranteed  steam  con- 
sumption for  3000  kw.  output  at  200  lbs.  pressure  and  125 
deg.  superheat  and  2  in.  absolute  vacuum  is  11  lbs.  of  steam 
per  h.p.  hr.  They  each  require  a  floor  space  of  24  ft.  5  in 
by  10  ft.  0  in.  and  stand  8  ft.  5  in.  high. 

Excitation  is  furnished  by  three  50  kw.,  3600  r.p.m.,  125 
volt  interpole  generators,  direct  coupled  to  single  stage  hori- 
zontal Curtis  turbines. 

The  condensers  are  located  in  the  basement  with  then 
main  axes  parallel  to  that  of  the  turbo-generator,  and  the 
exhaust  connections  from  the  bottom  of  the  turbine  are  made 
in  the  side  of  the  condenser  by  a  48  in.  elbow,  from  which 
there  is  a  24  in.  Y  connection  and  elbow  up  to  a  Cochrane 
automatic  atmospheric  relief  valve  for  exhausting  to  the  at- 
mosphere in  case  of  failure  of  vacuum.  The  exhaust  con- 
nection is  an  18  in.  galvanized  pipe  with  an  IS  in.  exhaust 
head  on  the  roof. 

The  condensers  are  the  Wheeler  surface  type  with  9000 
sq.  ft.  cooling  surface  in  ^  in.  seamless  drawn  brass  tubes. 
The  shell  is  7  ft.  2  in.  in  diameter  and  tubes  are  10  ft.  2  m. 
long.  The  vacuum  is  maintained  by  three  Mullin  horizontal 
suction  valveless  double  acting  crank  and  fly  wheel  pumps. 
They  run  at  a  speed  of  105  r.p.m.  and  develop  about  21 
h.p.  each  with  1100  lbs.  of  steam  per  hour.  All  of  these 
pumps  are  connected  to  the  same  suction  main  so  thai  a 
breakdown  of  one  will  in  no  way  cripple  the  plant,  for  the 
remaining  two  will  maintain  the  vacuum  at  maximum  load 
conditions,     These  vacuum   pumps  may  also    be    used  to 


prime  the  circulating  pmnps.  The  vacuum  pumps  have  to 
pump  against  a  head  of  about  ten  feet  into  the  hot  well  or 
softening  plant. 

The  condensers  are  guaranteed  to  condense  72,000  lbs. 
of  steam  per  hour  at  a  vacuum  of  3  in.  absolute  with  8000 
gallons  of  circulating  water  per  minute  at  65  deg.  F.  As 
before  noted  the  circulating  water  pumps  are  at  the  bottoui 
of  the  sub-basement.  There  are  three  of  these,  each  of  the 
horizontal  volute  type  18  in.  turbine  pumps  built  by  the 
I.  P.  Morris  Co  The  impellers  are  of  bronze  composition 
and  specially  designed  throughout  for  operation  at  high 
speeds.  They  are  provided  with  ring  oiling  bearings  and 
water  sealed  stuffing  boxes  on  shafts.  The  suction  chamber 
of  each  is  on  the  lower  side  of  the  case,  and  the  discharge 
to  the  circulating  water  main  is  at  the  top.  The  pumps 
are  direct  coupled  to  100  h.p.  24  in.,  8  stage,  900  r.p.m.  Kerr 
turbines.  There  is  also  in  this  pit  a  duplex  pump  with 
4  in.  discharge  which  is  normally  used  for  emptying  drain- 
age sump,  but  which  may  be  used  for  priming  circulating 
pumps,  for  pumping  water  to  flush  out  boilers,  or  for  sup- 
plying make-up  water. 

All  of  the  principal  auxiliaries  are  of  sufficient  capacity 
for  any  two  to  serve  the  plant  when  running  at  full  rated 
output,  leaving  a  third  for  a  spare,  and  it  will  also  be 
noted  that  they  are  all  of  the  turbine  type  except  the  air 
pumps. 

Switchboard 

In  keeping  with  the  remainder  of  the  equipment,  the 
switchboard  is  as  simple  and  free  from  complications  as 
is  consistent  with  safe  operation.  It  is  mounted  on  a  gal- 
lery above  the  turbine  floor,  and  on  a  level  with  the  switch- 
board floor  of  the  main  distributing  sub-station,  to-  which 
there  is  access  through  a  large  archway.  The  switchboard 
is  of  natural  black  slate  finish  and  comprises  a  total  load 
panel,  three  turbo-generator  panels,  Tirrill  regulator  panel, 
and  three  exciter  panels.  On  the  total  load  panel  there  is 
at  present  ammeters  showing  the  total  load  delivered  by 
the  steam  plant,  and  the  ampere  load  on  the  transmission 
lines  from  Lac  du  Bonnet. 

On  the  generator  panels  are  the  a.c.  ammeters,  power 
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factor  meter,  field  ammeter,  indicating  wattmeter,  integrat- 
ing watthour  meter,  a.c.  voltmeter,  and  the  necessary  control 
switches  and  indicating  lamps  for  the  electrically  controlled 
field  switches,  main  oil  switches,  field  rheostat,  and  tur- 
bine governor  control  motor,  so  that  the  operator  has  com- 
plete control  of  the  machines  and  switching  with  the  fewest 
possible  motions.    The  generators  are  paralleled  with  the 
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2200  volt  bu5-bars  of  the  terminal  station  through  oil  circuit- 
brea-kers  in  a  switch  room  adjoining  the  switchboard.  As 
this  room  is  at  the  extreme  end  of  the  suli-station  bus- 
bars and  it  was  impossible  to  increase  their  capacity,  a 
new  set  of  bus-bars  was  built  from  these  switches  to  the 
bus  tie  switch  of  the  old  structure,  where  they  may  be 
connected,  by  di^connecting  switches,  to  either  side  of  this 
bus  tie  switch. 

The  generators  are  protected  by  reverse  current  relays 
and  over-load  inverse  time  limit  relays.  Instead  of  tripping 
out  the  oil  switches,  however,  these  relays  close  a  loud 
ringing  gong  relay  which  calls  the  operators  attention  to 
the  trouble.  Ordinarily  when  operating  in  parallel  with 
I^ac  du  Bonnet,  the  Tirrill  regulator  at  that  station  regu- 
lates the  voltage,  and  its  governors  are  set  so  that  they 
take  most  of  the  peaks.  As  a  consequence,  the  voltage 
curve  in  the  sub-station  is  very  even.  The  extensive  use 
of  synchronous  motor-generator  sets  on  the  system  gives 
a  load  on  the  transmission  line  of  very  high  power-factor, 
and   the  regulation   is  therefore  very  good. 

Station  Lighting 

One  hundred  watt  tungsten  lamps  are  u>(.d  (|uite  .litn- 
erally  for  lighting,  being  mounted  on  the  roof  trusses  of 
the  turbine  room  with  intensifying  shades  and  giving  a 
very  uniform  and  satisfactory  light.  Their  maintenance  is 
very  low.  In  front  of  the  switchboard  it  may  be  noted 
that  an  eight  foot  "Lin-o-lite"  is  mounted  on  pipes  wlitch 
are  a  part  of  the  railing.    This  gives  a  very  satisfactory  light. 
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it  being  uniformly  distributed  on  the  board  and  there  is 
no  glare  in  the  floorman's  eyes  when  watching  for  signals 
from  the  operator.  An  intercommunicating  telephone  sys- 
tem is  used  to  connect  the  various  important  parts  of  the 
two  stations. 

Work  on  the  plans  for  this  plant  was  first  commenced 
in  January  1911,  and  the  first  unit  of  the  plant  was  put 
in  operation  Dec.  23,  1911.  The  excellent  time  made  in 
the  erection  of  the  plant  may  best  be  appreciated  by  those 
who  are  familiar  with  the  extremely  severe  climatic  condi- 
tions existing  in  the  early  spring  and  late  fall  in  Win- 
nipeg, and  the  difficulty  experienced  in  securing  delivery  of 
material  on  so  short  notice.  The  plant  has  been  pronounced 
by  one  of  the  most  eminent  electrical  engineers  on  the  con- 
tinent as  being  the  best  designed  and  most  economical 
stand-by  plant  he  has  inspected. 

The  consulting  engineers  were  Messrs.  Pratt  &  Ross, 
and  H.  Edwards  of  Winnipeg,  under  whose  direction  all  of 


47 

the  work  of  construction  was  carried  on.  In  the  elabor- 
ation of  the  design,  details  of  construction  and  operation 
were  carefully  worked  out  in  conjunction  with  the  officials 
of  the  Winnipeg  Electric  Railway  Company,  Mr.  Wilford 
Phillips,  manager,  Mr.  Wilson  Phillips,  general  superinten- 
dent, and  Mr.  C.  K.  Ross,  electrical  engineer. 


Personals 

Mr.  W.  K.  Jeffrey,  manager  of  the  Ottawa  Car  Co..  i> 
making  an  extended  western  trip  through  to  the  coast. 
Mr.  J.  F.  B.  Vandeleur  has  resumed  business  in  the  Dineen 

fiuilding  in  electrical  >upplies,  as  originally  carried  on  by 
him. 

Mr.  W.  E.  Skinner,  of  the  W.  E.  Skinner  Company, 
Limited,  has  gone  south  again  this  winter  on  account  of  ill- 
health. 

Mr.  Jno.  W.  Moyes  has  been  engaged  by  the  Toronto 
city  council  to  prepare  a  report  on  a  suburban  railway 
service. 

Mr.  G.  C.  Burnham  of  the  firm  of  Kilmer,  PuUen  and 
Burnham  is  in  .Sweden  in  connection  with  the  business  of 
his  firm. 

Mr.  W.  F.  Kelly,  formerly  chief  of  the  Ontario  sales 
department  of  the  Canadian  Tungsten  Lamp  Co.,  has  been 
transferred,  temporarily  at  least,  to  British  Columbia. 

Mr.  G.  A.  McNamee,  for  several  years  assistant  secre- 
tary-treasurer of  the  Montreal  Tramways  Company,  has  re- 
signed. Before  leaving  he  was  presented  by  Mr.  Dubee,  on 
behalf  of  the  staf¥,  with  a  very  handsome  clock. 

Mr.  C.  F.  Beanies,  general  manager  of  the  Nipissing  Cen- 
tral Railway  Company,  previous  to  its  purchase  by  the  gov- 
ernment to  form  part  of  the  T.  &  N.  O.  railway  system,  is 
now  chief  electrical  engineer  to  the  Government  of  Mysore, 
India. 

Mr.  H.  C.  Barber,  up  to  the  present  time  assistant  chief 
engineer  to  the  municipal  hydro-electric  system  in  Ham- 
ilton, Ont.,  has  been  appointed  assistant  manager  of  the 
Toronto  Hydro-electric  System  and  assumes  his  new  duties 
on  January  1st. 

Mr.  W.  C.  Freeman  has  resigned  his  position  as  man- 
ager of  the  Ontario  branch  of  the  Stromberg-Carlson  Tele- 
phone Company  and  accepted  a  similar  position,  with  head- 
quarters in  Toronto,  with  the  Century  Telephone  Construc- 
tion Company  of  Buffalo  and  Bridgeburg. 

Mr.  E.  S.  Cook,  formerly  of  the  Westinghouse  Electric 
&  Mfg.  Co.,  has  been  engaged  by  the  Canadian  Tungsten 
Lamp  Co.,  of  Hamilton  to  look  after  their  interests  through- 
out the  province  of  Ontario.  He  is  now  busily  engaged 
drumming  up  trade  and  reports  splendid  prospects. 

Mr.  Gordon  Kribs,  a  '05  graduate  of  the  Faculty  of  Ap- 
plied Science  of  the  University  of  Toronto,  formerly  in  the 
electrical  department  of  Smith,  Kerry  &  Chace,  and  later 
assistant  to  the  chief  engineer  of  the  Pacific  Power  &  Light 
Company,  Portland,  Ore.,  has  been  appointed  assistant  to 
the  chief  engineer  of  the  Texas  Power  &  Light  Company. 
Dallas,  Texas. 


Dinner  of  University  of  Toronto  Engineering  Alumni 

On  December  17th  the  Engineering  Alumni  Association 
of  the  Faculty  of  Applied  Science  of  the  University  of  To- 
ronto held  their  annual  dinner,  Mr.  J.  C.  Armer  presiding. 
The  discussion  dealt  chieflj-  with  the  research  work  to  be 
done  by  Messrs.  Dobson  and  Shaw  during  the  next  i'ear. 
.•\s  mentioned  recently  in  the  Electrical  News,  Mr.  Dobson's 
work  will  deal  particularly  with  the  study  of  conditions  on 
high  tension  transmission  linc~  in  which  he  will  have  the 
co-operation  of  the  Ontarici  11.  F.    V.  Commission. 


Miscellaneous    Cost  Data 

Installing  Insulators 

Putting  100  centre  groove,  porcelain  insulators  on  span 
wire  to  carry  No.  10  T.  B.  W.  P.  iron  telephone  wire.  A 
tower  wagon  with  boxes  on  top  was  used  for  this  purpose, 
putting  two  insulators  on  one  span  and  tying  each  insulator 
to  the  5/16-in.  messenger  wire  with  a  tie  of  8-in.  No.  10  T.  B. 
W.  P.  iron  wire. 

One  foreman,  9  hours  $2.66 

One  lineman,  9  hours  -  2.50 

One  groundman,  9  hours   1.75 

"One  team,  9  hours   4.00 

Total  $10.91 

Amount  per  span   .218 

Amount  per  knob   -109 

Shaving  and  Roofing  Poles 

5-  in.  X  20-ft.  cedar  telephone  poles  $  .33 

Add  $  .04  for  board  of  men  04 

Total  $  .37 

6-  in.  to  7-in.  x  30-ft.  cedar  trolley  poles  ...  .  $  .661 
Add  $  .022  for  board  of  men  022 

Total  $  .683 

7^-in.   X  35-ft.   cedar   trolley  poles,   used  at 

railroad  crossings,  total   $1.25 

Painting 

Painting  70  breasters  (rough  all  over)  3-in.  x  13-in.  x 
4-ft.,  No.  1  hemlock,  with  one  coat  of  carbolineum  avenarius. 

One  man,  5  hours  at  $  .19  4/9  $  .97 

4  gal.  preserver  at  $  .70   2.80 

^.  gal.  gasoline  at  .16   .12 

Total     $3.89 

Price  per  breaster  $  .056 

Bonding 

Four  men,  25  compressed  terminal  bonds  a  day,  12^ 
joints,  continuous  rail  joints,  digging  out  joint,  taking  off 
joint,  reaming  4  holes,  putting  in  bonds,  putting  on  plate, — 
cost  each,  $  .29. 

Drawing  Earth 

Drawing  dirt  by  means  of  wagons,  each  wagon  holding 
over  1  cu.  yd.  Laborers  wage  equals  $  .16  per  hour,  hire 
of  team  $  .40  per  hour. 

No.  of  loads       .  Total  Cost    Distance  Cost  per  load 


98  loads   

$33.50 

1100  ft. 

$  .343 

135  loads   

46.60 

1150  ft. 

.345 

146  loads   

56.73  - 

1000  ft. 

.388 

230  loads   

63 . 76 

800  ft. 

.277 

218  loads   

71.73 

800  ft. 

.329 

247  loads   

75.69 

700  ft. 

.364 

158  loads   

51.43 

550  ft. 

.325 

Average,  176  loads  .. 

57.06 

871  ft. 

$  .338 

mile  of  this  was  quite  a  deep  sand  and  gravel,  lyi  miles 
was  generally  level.  Average  condition  of  roads  90  per  cent, 
of  good.  Ties  taken  from  railroad  freight  car.  Four  trips 
made  in  one  day. 

No.  1  team  delivered  220  ties  at  2'^^c  each   $4.95 

No.  2  team  delivered  240  ties  at  2]4c  each   5.40 

No.  3  team  delivered  240  ties  at  2^c  each   5.40 

Total,  700  ties    $15.75 

Another   day,   same   teams   and   wagons,   roads  better, 

smooth  and  frozen,  distance  3J4  rniles.    Ties  taken  from  car, 

8-ft.  dry  cedar  ties. 

No.  1  team  drew  3  Ids.  (60  ties  ea.)  180  ties  at  2^c.  ea.  $4.05 
No.  2  team  drew  3  Ids.  (65  ties  ea.)  195  ties  at  2}ic.  ea.  4.29 
No.  3  team  drew  3  Ids.  (65  ties  ea.)  195  ties  at  2^c.  ea.  4.29 


Total,  570  ties  $12.63 

Conditions  same  as  above,  excepting  the  length  of  ties 
being  9  feet;  taken  from  pile;  distance,  3%  miles. 
No.  1  team  drew  3  Ids.  (55  lies  ea.)  165  ties  at  2]ic  ea.  $3.71 
No.  2  team  drew  3  Ids.  (60  ties  ea.)  180  ties  at  2^c.  ea.  4.05 
No.  3  team  drew  3  Ids.  (60  ties  ea.)  180  ties  at  2^c.  ea.  4.05 


Total,  525  ties  $11.81 

Same  three  teams  drawing  8-ft.  dry  cedar  ties,  distance 
1  mile,  medium  condition  of  roads,  ties  taken  from  car. 
No.  1  team  drew  5  Ids.  (55  ties  ea.)  275  ties  at  2^4 c.  ea.  $6.19 
No.  2  team  drew  5  Ids.  (60  ties  ea.)  300  ties  at  2^c.  ea.  6.75 
No.  3  team  drew  5  Ids.  (60  ties  ea.)  300  ties  at  2^c.  ea.  6.75 


Total,  875  ties   $19.69 

Grubbing  Trees 

A  certain  swamp  oak,  32-in.  diameter,  having  a  very 
heavy  limby,  spreading  top  and  a  height  of  35  feet,  growing 
in  the  open,  in  a  water  sag  on  a  black  loam  and  muck  soil 
and  blue  clay  subsoil;  to  grub  out  and  trim,  required  3  good 
men,  10  hours'  each,  total  30  hours,  at  $1.75  per  day,  $5.25. 

Unloading  Tie  Plates 

Four  Italians  spent  a  total  of  23  hours  labor  to  unload 
from  two  box  cars,  3,645  Ijales  of  tie  plates,  each  bale  con- 
tained 10  plates  and  weighing  an  average  of  46  pounds;  aver- 
age work  per  hour,  115  bales.  The  bales  were  thrown  from 
car  door  into  a  pile  l^y  side  of  the  track.  Total  cost  at  $1.75 
per  day,  $4.03. 

Applying  Bonds 

Cost  of  applying  ^-in.  semi-plastic  brown  alloy  bonds 
on  grooved  rail.  A  vertical  electric  drill,  drilling  a  hole 
through  the  groove  of  the  rail  into  the  fish  plate,  was  used 
and  an  average  of  50  bonds  were  installed  in  a  working  day 
of  ten  hours.    The  rate  of  wages  was  as  follows: 

Foreman,  $2.50  per  day  $2.50 

Four  laborers,  each  $1.50  per  day   6.00 

Power   1.50 

Total  $10.00 

Cost  of  labor,  superintendence  and  power,  $  .30  per  bond. 

Cost  of  bond,  delivered   .42 

Total  cost,  per  bond  applied   .62 


Distributing  Ties 

Distributing  dry  cedar  ties  (50  per  station)  on  right-of- 
way.  The  gang  consisted  of  three  teams.  Two  teams  were 
of  a  good  standard  type  of  draught  teams,  No.'s  2  and  3,  No. 
1  being  about  85  per  cent,  of  standard  type.  The  wagons 
were  3-inch  tire  with  flat  platform  top.  The  work  first  des- 
cribed was  that  of  drawing  ;i  distance  of  2]4  miles.    -K  of  a 


The  Ontario  Railway  and  Municipal  Board  have  ordered 
two  extensions  to  the  Toronto  Suburban  car  lines  in  West 
Toronto,  now  known  as  Ward  7.  The  total  length  of  the  two 
lines  is  slightly  over  two  miles.  The  order  calls  for  a  single 
track  laid  a  little  to  one  side  of  the  centre  line,  so  as  to  allow 
of  double  tracking  when  the  traffic  warrants  it. 
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The  Situation  in  Moose  Jaw— A  Most  Modern  and 
Complete  Powerhouse  and  Plant. 

The  following  extracts  taken  from  the  report  of  the 
Electrical  Department  for  the  city  of  Moose  Jaw,  for  ten 
months-  ending  October  Jl,  1913,  are  indicative  of  the  phen- 
omenal recuperative  powers  evidenced  to-day  in  Canada 
from  coast  to  coast.  Destroyed  hy  lire  May  25,  in  full  swing 
65  days  later  and  with  entire  deficit  wiped  out  in  seven 
months,  is  a  record  any  city  may  well  be  proud  of; — 

Owing  to  the  increase  in  the  number  of  consumers  dur- 
ing the  years  1910  and  1911,  of  114  per  cent,  an  increase  of 
current  sold  during  the  same  period  of  169  per  cent.,  and 
the  increase  of  peak  load  of  125  per  cent.,  the  first  problem 
that  faced  the  1912  council  regarding  the  Electrical  Depart- 
ment was  the  increasing  of  the  capacity  of  the  plant.  After 
thorough  consideration  it  was  decided  to  raise  by  by-laws 
the  sum  of  .$235,000  for  this  purpose,  $11!!, 000  of  which  was 
to  be  used  for  extensions  to  the  power  plant  and  the  bal- 
ance for  line  extensions,  street  lighting,  meters,  transform- 
ers, etc.  Accordingly  plans  and  specifications  for  the  new 
equipment,  buildings,  and  material  were  prepared  and  con- 
tracts awarded,  the  principal  among  which  were  as  follows: 
Babcock  &  Wilcox  Co.  (boilers  and  stokers)  $26,400;  Cana- 
dian General  Electric  Co.  (turbo-generator)  $28,700;  B.  F. 
Sturtevant  Co.  (economizer  and  draft  equipment)  $10,300; 
Babcock  &  Wilcox  Co.  (coal  and  ash  handling  equipment) 
$9,500;  Dawson  &  Co.  (line  material);  James  Stuart  Elec- 
tric Co.  (line  material);  Eugene  Phillips  (copper  wire); 
Johns-Manville  Co.  (lamp  standards). 

When  plans  were  all  in  readiness  and  work  was  about 
to  be  started  on  the  extension  to  the  building,  the  old  plant 
was  destroyed  by  fire  (May  35th)  and  all  the  plans  rendered 
useless.  When  this  occurred  the  situation  was  very  serious 
indeed.  The  water  works  department  were  without  power 
to  operate  pumps;  industrial  concerns  operating  on  electric 
power  were  obliged  to  shut  down,  at  least  until  some  tem- 
porary arrangements  were  made;  the  streets  were  in  dark- 
ness, and  all  residences  without  lights. 

Only  Three  Hours  Delay 

Within  three  hours  of  the  starting  of  the  fire  steps  were 
being  taken  to  restore  service  to  water  and  light  consum- 
ers and  to  furnish  fire  protection.  A  steam  pump  was  ob- 
tained from  the  Robin  Hood  Mills  and  within  sixty  hours 
of  the  time  the  fire  started,  this  pump  was  installed,  the 
boilers  got  into  operation  again  and'  the  supply  of  water 
restored.  In  the  meantime  the  telegraph  wires  were  in 
search  of  electrical  machinery  either  new  or  second  hand 
and  of  any  type.  After  waiting  several  days  and  receiving- 
several  propositions,  it  was  decided  to  accept  one  from  the 
Canadian  General  Electric  Co.  which  was  to  supply  a  new 
three-phase  outfit  on  the  contract  previously  awarded  them 
for  a  two-phase  machine.  This  machine  was  shipped  within 
ten  days  from  Lynn,  Mass.,  and  in  about  sixty-five  days 
from  the  date  of  the  fire  was  put  into  operation  on  its  per- 
manent foundation  in  the  new  plant.  During  this  interval 
a  150  kw.  machine  had  been  fitted  up  by  the  Robin  Hood 
Mills  and  was  giving  a  very  limited  service  to  power  con- 
sumers. Also  during  the  interval  plans  had  been  prepared 
for  an  entirely  new  building  and  plant,  and  contracts 
awarded.  The  debris  had  been  cleared  away  and  excava- 
tions and  foundations  started.  Owing  to  the  necessity  of 
operating  the  plant  during  building  operations,  and  the  lia- 
bility of  large  extras  and  trouble  with  the  contractor  it  was 
decided  to  do  this  work  by  day  labor.  Work  was  com- 
menced on  clearing  the  debris  and  excavating  for  the  new 


huilding  on  June  14th.  The  plans  approved  by  council  com- 
prised an  engine  room  Kfi  ft.  x  50  ft.  with  :i2  ft.  walls  and 
10  ft.  basement;  boiler  room  100  ft.  x  80  ft.  separated  from 
engine  room  by  a  fire  wall;  pumping  station  and  offices, 
and  dressing  rooms  in  a  separate  building  40  ft.  x  60  ft., 
all  to  be  of  brick  and  steel  construction,  and  fireproof.  The 
new  buildings  were  laid  out  to  suit  the  location  of  the  old 
boilers,  thus  permitting  them  to  be  operated  during  con- 
struction. 

The  buildings  were  also  laid  out  to  accommodate  all 
the  latest  fuel  and  labor  saving  devices  and  a  plant  suffi- 
cient for  a  capacity  of  3000  kilowatts  or  three  times  the 
present  requirements.  In  addition  to  this  the  entire  plant 
and  buildings  are  designed  for  an  extension  which  will  give 
an  ultimate  capacity  of  9000  kilowatts. 

Provision  is  also  made  for  coal  and  ash  handling  appar- 
atus and  other  labor  saving  devices  which  when  completed 
will  reduce  the  pay  roll  by  about  $25  daily.  Overhead  coal 
bunkers  are  provided  with  capacity  of  600  tons;  also  an  ash 
bunker  of  30  tons  capacity,  and  a  track  hopper  into  which 
coal  can  be  dumped  direct  from  railway  cars.  In  laying 
out  the  plant  every  precaution  has  been  taken  to  make  it 
convenient  and  capable  of  constant  operation  without  in- 
terruption. 

Local  Firm  Supplied  Steel 

The  construction  of  the  building  called  for  a  large 
amount  of  structural  steel.  As  soon  as  possible  tenders 
were  called  for  this  and  only  three  were  received.  The 
earliest  shipment  offered  was  four  months  which  would  have 
been  November  15th.  Negotiations  were  entered  into  with 
the  local  Bridge  &  Iron  Works  and  the  contract  awarded 
to  them  on  a  basis  of  cost  plus  10  per  cent.  They  guar- 
anteed the  cost  not  to  exceed  the  amount  of  the  highest 
tender  and  were  given  the  privilege  of  substituting  stock 
material  for  that  called  for  on  the  plans,  if  necessary  to  get 
rapid  delivery.  By  this  arrangement  sufficient  steel  to  al- 
low building  operations  to  proceed  was  delivered  on  the 
site  in  less  than  one  month.  Building  operations  were  later 
delayed  at  different  times  awaiting  the  delivery  of  struc- 
tural steel.  Scarcity  of  labor  has  been  quite  a  handicap, 
but  greatest  delays  have  been  on  account  of  the  slow  de- 
liveries of  material. 

Previous  to  the  fire  the  system  of  generation  and  dis- 
tribution was  what  is  known  as  two  phase.  It  was  decided 
to  change  the  system  to  three  phase,  which  does  not  require 
such  expensive  lines  and  is  generally  recognized  as  the 
standard  of  the  present  time.  Some  of  the  power  consum- 
ers have  been  caused  some  inconvenience  by  this  change 
but  it  is  expected  that  this  trouble  will  soon  be  overcome 
satisfactorily  to  all  concerned. 

The  fire  also  destroyed  all  the  station  equipments  for 
arc  lighting,  the  value  of  which  was  about  equal  to  the 
lamps  themselves.  Advantage  was  taken  of  this,  to  install 
a  much  more  efiicient  aiid  modern  system  of  street  lighting. 
Instead  of  purchasing  new  station  equipment  for  the  old 
type  lamps,  the  old  lamps  were  discarded  entirely  and  in 
future  the  city  streets  will  be  illuminated  by  metallic  flame 
arc  lamps  which  give  about  five  times  the  illumination  of 
the  old  carbon  arc  lamps  with  the  same  amount  of  current 
consumed.  Early  in  the  year  it  was  decided  to  install  about 
ninety  additional  street  lights.  Owing  to  the  incomplete 
condition  of  the  power  house  and  the  lack  of  accommoda- 
tions for  station  equipment  these  lamps  have  not  been  added 
as  yet  but  will  be  very  shortly  and  when  this  is  done 
every  portion  of  the  city  will  be  extra  well  lighted. 

Early  in  the  year  1912  it  was  <leci<led  to  change  the 
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system  proposed  for  the  mam  street  to  tungsten  clusters. 
This  system  is  now  installed.  The  ornamental  lighting  on 
side  streets  will  'be  ready  for  operation  by  the  time  the 
power  house  is  in  condition  to  handle  thi.-  load  which 
will  be  before  the  new  year. 

Regarding  line  extensions,  this  work  was  very  late  get- 
ting started,  as  most  of  our  poles,  wire,  and  other  line 
material  which  was  ordered  in  March  for  delivery  in  May, 
did  not  arrive  until  the  niojith  of  August.  However  since 
that  time  this  work  has  l)een  rushed  as  much  as  possible 
and  at  the  present  time  there  are  only  two  or  three  ex- 
tensions to  build  to  serve  all  the  houses  for  which  con- 
nection has  been  applied  for.  There  is  still  a  large  amount 
of  rebuilding  of  lines  to  do  to  provide  for  a  very  large 
increase  of  business  connected  to  them.  This  cannot  all 
be  done  this  year  and  it  is  probable  that  some  of  the  most 
remote  districts  will  have  rather  dim  lights  during  the  even- 
ing hours  of  this  winter.  y\s  much  of  this  work  will  be 
done  as  the  weather  will  permit.  Good  linemen  have  been 
very  hard  to  secure  and  retain  during  the  last  summer.  A 
great  deal  of  extra  line  work  was  made  necessary  by  chang- 
ing the  system  from  two  phase  to  three  phase.  This  change 
had  also  to  be  made  in  a  very  short  time  and  the  work  was 
carried  out  in  a  very  creditable  manner. 

The  operation  of  the  plant,  particularly  since  the  month 
of  July  while  building  operations  were  being  carried  on  at 
the  same  time,  has  been  carried  out  with  great  difficulty. 
To  allow  the  building  to  proceed  and  keep  the  plant  in 
operation  at  the  same  time  has  necessitated  all  kinds  of 
shifts  being  made,  and  this  has  lieen  done  at  a  cost  of 
thousands  of  dollars. 

Good  Financial  Stateirent 

At  this  time  last  year  our  boilers  were  overloaded. 
At  the  present  time  these  same  boilers  are  handling  over 
50  per  cent,  additional  load  and  doing  this  without  the 
assistance  of  condensers  which  increases  the  demand  for 
steam  by  about  30  per  cent.  During  the  peak  load  hours 
these  boilers  are  working  over  100  per  cent,  above  their 
rated  capacity  and  there  is  no  opporttmity  to  clean  them 
as  we  have  no  spare  capacity.  With  boilers  operating  under 
these  conditions  the  efficiency  is  extremely  low,  and  with 
our  steam  turbine  still  operating  non-condensing  the  steam 
consumption  is  double,  and  on  lights  loads  treble,  what  it 
would  be  running  under  normal  conditions.  In  spite  of 
these  facts  however  you  will  note  by  the  financial  statement 
that  tliis  department  shows  a  deficit  of  only  $6,578.31  which 
will  be  entirely  wiped  out  and  converted'  into  a  surplus  by 
the  close  of  the  year.  It  should  be  remembered  that  dur- 
ing ten  weeks  of  the  ten  months  covered  by  this  statement 
that  no  revenue  whatever  was  derived  from  the  city  plant. 
This  is  a  very  good  indication  that  the  action  of  last  years' 
council  in  reducing  the  light  rates  one  cent  per  kilowatt 
hour  and  the  power  rates  to  the  equivalent  of  hydro-electric 
rates  in  the  province  of  Ontario  was  not  based  on  guess- 
work. The  rates  given  in  this  city  are  remarkably  low  when 
it  is  taken  into  consideration  that  the  freight  charges  on 
fuel  alone  are  equal  to  the  total  cost  of  a  better  grade  of 
fuel  delivered  to  steam  plants  in  Ontario  and  Quebec.  Had 
there  been  no  interruption  to  the  operation  of  the  plant  this 
year  it  is  quite  certain  that  a  handsome  surplus  would  have 
been  shown.  With  the  new  plant  in  operation  next  year 
the  cost  of  generation  will  be  reduced  by  at  least  15  per 
cent,  and  if  present  rates  are  not  reduced  and  the  increase 
of  business  continues  at  the  present  rapid  rates,  the  electrical 
department  will  be  a  very  considerable  source  of  revenue 
for  the  year  of  1913. 

Owing  to  the  destruction  by  fire  of  our  total  output, 
meters  and  other  records,  the  department  has  lost  some 
very  valuable  information,  regarding  losses  in  transmission, 
cost  of  generating  per  kw.  hour,  and  an  analysis  of  this 


cost.  This  information  is  very  valuable  in  figuring  on  re- 
duction of  rates  or  quoting  special  rates  to  large  consuiners. 

The  current  sold  during  the  ten  months  (which  was 
really  only  seven  and  one-half  months)  shows  an  increase 
"over  the  same  ten  months  of  1911  of  49.5  per  cent.  This 
does  not  take  into  consideration  the  fact  that  since  May 
1912  there  has  been  very  little  street  lighting  done,  the 
current  for  which  was  included  in  the  figures  of  1911.  The 
increase  of  the  number  of  consumers  for  the  first  ten 
months  of  1912  was  980  or  49. T  per  cent,  as  against  35.8 
per  cent,  for  the  same  period  of  1911. 

The  gross  revenue  for  this  period  of  1912  was  $100,- 
657.26  as  against  $78,881.64  for  the  same  period  of  1911, 
an  increase  of  37.6  per  cent.,  and  this  increase  was  made 
with  rates  averaging  about  15  per  cent,  lower  than  in  1911. 

The  total  operating  expenses  for  this  period  of  1912  were 
$107,235.57  as  against  $71,562.84,  an  increase  of  50  per  cent, 
over  the  same  period  of  1911.  The  reason  for  the  large 
portion  of  this  increase  has  already  been  given.  From  tbe 
figures  of  previous  years,  with  the  increase  of  business  ex- 
perienced this  year  the  operating  expenses  would  not  have 
increased  more  than  30  per  cent,  under  normal  conditions 
over  the  same  period  of  last  year.  Figuring  on  this  basis 
had  the  plant  been  operating  under  normal  conditions  dur- 
ing the  period  covered  by  this  report  the  financial  state- 
ment would  have  shown  a  surplus  of  over  $21,000. 


Winnipeg  City  Extending  Plant 

.\t  a  recent  meeting  in  Winnipeg  of  Messrs.  Herdt  and 
Kennedy,  consulting  engineers  for  the  city  of  Winnipeg's 
hydro-electric  development,  the  matter  of  a  steam  stand-by 
plant  was  carefully  considered.  It  was  decided  not  to  build 
such  a  stand-by  plant  at  present,  but  instead  to  commence 
immediately  on  designs  and  construction  of  a  two  circuit 
110,000  volt  transmission  line  from  the  power  plant  at  Point 
du  Bois  to  the  city  paralleling  the  present  line  on  the  op- 
posite side  of  the  right  of  way  now  occupied  by  a  two 
circuit  60,000  volt  line.  The  reason  for  the  increased  volt- 
age of  110,000  is  that  it  will  require  that  voltage  to  trans- 
mit the  amount  of  power  remaining  undeveloped  at  their 
present  site,  when  it  is  all  utilized.  Steel  towers  with  con- 
crete footings  and  suspended  insulators  will  be  used.  The 
footings  will  be  put  in  during  1913  and  the  line  will  be 
ready  for  service,  it  is  expected,  by  November  1,  1914.  It 
is  not  intended  to  operate  the  line  at  110,000  volts  until 
the  power  plant  building  is  extended  to  its  final  size,  which 
it  is  expected  will  be  in  1915.  For  the  present  it  will  be 
operated  at  60,000  volts,  and  the  switching  at  the  generat- 
ing end  will  be  done  at  an  outdoor  station  located  across 
the  tail-race  from  the  power  house.  There  will  be  added 
during  the  coming  year  two  new  hydraulic  generating  units 
of  6500  h.p.  each  with  switching  equipment,  and  transform- 
ing capacity  of  9000  kw.,  which  at  the  generating  station 
will  comprise  one  9000  kw.,  3  phase  unit,  and  at  the  receiv- 
ing statir)n,  three  3000  kw.  .single  phase  transformers. 

In  the  city,  the  increased  load  obliges  the  department 
to  extend  the  McPhillips  street  sub-station,  and  the  arc 
lighting  sub-station  at  May  street,  and  the  down-town  sta- 
tion on  King  street.  In  addition  to  these  extensions  there 
will  also  be  erected  a  new  sub-station  in  h'ort  Rouge  dis- 
trict which  will  be  served  by  a  duplicate  underground  13000 
\olt  feeder.  Appropriations  of  $250,000  for  new  hydraulic 
and  sub-station  equipment  and  of  $700,000  for  the  transmis- 
sion line  have  been  made. 

A  proposal  was  made  by  ihe  \V.  F.  Skinner  Company, 
Limited,  who  are  promoting  a  Central  Steam  Heating  Com- 
pany, to  supply  the  city  with  a  breakdown  service  of  10,000 
kw..  from  low  pressure  turbines.  The  consulting  engineers, 
while  recognizing  the  merits  of  the  proposition  did  not 
make  any  definite  recommendations  for  the  city  to  partici- 
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pate  in  the  offer,  but  were  emphatic  in  advising  an  ininicdiatc 
start  on  the  transmission  line. 


Collecting  Data  on  Water  Powers 

The  Prairie  Provinces'  vvattr-powers  upon  which  fairly 
definite  information  is  available  arc  mostly  all  confined  to 
the  southern  portion  of  the  provinces.  This  is  a  rather  un- 
fortunate coincidence  and  is  likely  to  mislead  the  uninitiated 
regarding  the  total  potentialities  of  these  provinces,  as  the 
larger  water-powers  are  situated  in  the  north,  on  the  Atha- 
baska,  Peace,  Slave,  Churchill,  Nelson  and  other  rivers.  As 
even  a  preliminary  survey  of  these  rivers  will  be  of  great 
value,  the  Commission  of  Conservation  has  undertaken'  this 
work.  During  the  last  two  summers,  its  Hydro-Electric 
Engineer,  Mr.  L.  G.  Denis,  has  been  in  the  field  making 
measurements  of  flow,  height  of  falls,  etc.  Last  year,  the 
many  rapids  of  the  Athabaska  river  were  investigated  and 
the  flow  of  the  Peace  and  other  rivers  was  measured.  This 
year,  the  work  included  many  long  miles  of  travel,  mostly 
by  canoe,  the  western  limit  of  the  trip  being  the  Peace 
River  canyon  in  the  north-eastern  portion  of  British  Colum- 
bia, while  the  northern  limit  was  Fort  Smith,  on  the  Slave 
river.  On  the  return  trip  the  several  rapids  and  falls  in 
the  Clearwater  river  and  the  upper  waters  of  the  Churchill 
were  investigated.  The  general  impression  created  by  these 
large  northern  water-powers  is  that  they  will  undoubtedly 
become  of  great  value  in  connection  with  the  wood-pulp 
industry.  The  raw  material  is  close  at  hand,  the  only  re- 
tarding factor,  at  present,  being  the  lack  of  means  of  trans- 
portation and  access.  The  details  obtained  by  these  inves- 
tigations will  be  included  in  the  Commission's  forthcoming- 
report  on  the  "Water-Powers  of  Western  Canada" 


Kindersley,  Sask. 

The  town  of  Kindersley,  Sask.,  are  at  the  present  time 
installing  electric  generating  and  distributing  equipment  for 
supplying  light  and  power.  The  plant  will  consist  of  a  seven- 
ty-five kv.a.,  three  phase,  60  cycle  alternator,  direct  con- 
nected to  a  simple  horizontal  engine  of  130  hp.  capacity,  at 
277  r.p.m.  The  exciter  will  be  belt  connected.  The  plant 
is  being  installed  in  connection  with  a  water-works  pumping 
and  filtration  plant,  the  power  house  being  located  at  the 
water  supply  which  is  about  three-quarters  of  a  mile  south  of 
the  town.  Steam  will  be  supplied  to  the  whole  plant  from 
two  72  in.  X  16  ft.  return  tubular  boilers  mounted  in  bat- 
tery, with  the  usual  feed  water  heater  and  pumping  equip- 
ment. An  additional  auxiliary  motor-driven  well  pump  in 
the  town  is  to  be  operated  electrically  from  this  plant  and 
controlled  from  the  power  house. 

Contracts  for  this  plant  were  let  in  August  of  the  pres- 
ent year  and  the  work  is  now  under  way,  the  power  house 
being  almost  completed  and  all  of  the  pole  line  being  erected 
with  the  exception  of  the  railway  crossing.  It  is  expected 
that  the  plant  will  be  in  operation  by  the  end  of  January. 

The  Canadian  General  Electric  Co.  have  the  contract  for 
the  generator,  switchboard  and  street  lighting  equipment. 
The  Robb  Engineering  Co.  are  supplying  and  erecting  the 
engine,  boilers,  steam  piping  and  auxiliaries,  also  the  steam 
heating  system.  The  work  is  being  carried  out  under  the 
supervision  of  the  John  Gait  Engineering  Co.,  Ltd. 


Yorkton,  Sask. 

■  The  corporation  of  Yorkton,  Sask.,  has  just  placed  an 
order  with  the  Siemens  Company  of  Canada  for  another  gen- 
erator to  be  driven  by  a  Diesel  oil  engine.  The  generator  is 
of  400  kv.a.  capacity,  3-phase,  60  cycle,  2200  volt.  200  r.p.m., 
with  direct  coupled  exciter.  This  generator  will  be  mounted 
on  a  solid  bed-plate  and  be  direct  connected  with  a  Mirrlees 
Diesel  oil  engine  supplied  through  the  Canadian  Boving  Com- 


l)any.  Jt  will  be  remembered  that  some  eighteen  months  ago 
Yorkton  installed  a  80  kw.  equipment  of  a  similar  nature 
which  has  evidently  proven  sufificiently  satisfactory  to  ju-,tiiy 
them  in  their  present  purchase. 


Prince  Albert,  Sask. 

Recently  the  (luestion  of  a  street  railway  franchise  was 
discussed  by  a  representative  of  the  Stone  &  Webster  Cor- 
poration with  the  l^rince  Albert  lioard  of  Trade,  but  as  the 
city  authorities  consider  themselves  committed  by  force  of 
public  opinion  to  the  building  of  a  street  railway  as  a  public 
utility,  nothing  was  done.  Prince  Albert  are  developing  at 
the  present  time,  as  a  municipal  enterprise,  some  1.5,000  h.p. 
on  the  Saskatchewan  River,  which  it  is  hoped  to  have  com- 
pleted next  year  some  time.  It  is  the  present  intention  to 
link  in  the  operation  of  a  street  railway  with  this  water 
power  development. 


Telephone  Progress 

Since  March  1st,  1913,  eighty-four  new  companies  have 
been  formed  in  Saskatchewan  with  an  aggregate  pole  mile- 
age of  13G6  miles  with  1448  subscribers.  The  total  for 
Saskatchewan  now  shows  336  rural  telephone  companies 
with  7516  pole  miles.  The  total  number  of  subscriber.s  i- 
7980  which  works  out  to  a  little  over  one  subscriber  per 
pole  mile.  The  total  capitalization  is  $1,006,03.5  or  about 
.$134  per  pole  mile  and  .$127  per  subscriber.  In  addition  to 
rural  telephone  companies,  there  are  twenty-i)ne  private  in- 
dependent companies  not  included  in  the  abo\c.  There  are 
also  li\'e  companies  operating  under  the  Municipal  Tele- 
phone Act  which  is  now  suspended. 

Rapid  progress  has  been  made  during  the  'proent  year 
in  long  distance  construction  by  the  Saskatchewan  govern- 
ment. Three  new  lines  are  being  built  towards  the  Mani- 
toba boundary  which  have  been  completed  as  far  as  March- 
well.  Fairlight  and  Welwyn  respectively.  The  long  dis- 
tance line  which  is  under  construction  along  the  main  line 
of  the  C.  N.  R.  westward  towards  the  Alberta  boundary 
has  now  reached  Lloydminster.  A  similar  line  paralleling 
the  C.  P.  R.  has  been  completed  as  far  as  Gull  Lake.  The 
amount  of  construction  completed  since  March  1,  1912,  is 
approximately  800.  pole  miles  and  157:3  wire  miles.  This 
gives  a  total  for  the  province  to  date  of  2964  pole  miles 
and  9744  wire  miles.  The  number  of  toll  offices  opened 
and  purchased  to  date  is  238,  and  the  total  number  of  ex- 
changes built  and  purchased  to  date  is  80,  with  12,802  sub- 
scribers. 


Although  it  is  the  declared  policy  of  the  liell  Telephone 
Company  to  place  gradually  all  their  wires  in  the  Montreal 
tlistricl  underground.  Mr.  Jones,  the  manager,  states  that  it 
is  i)ractically  impo'^sible  to  do  >o  at  the  ijresent  time  in  the 
outlying  districts.  They  therefore  have  applied  to  the  city 
for  permi.s.sion  to  put  up  pole-  in  place.-,  where  the  popula- 
tion is  small.  In  some  instances  there  are  only  two  or  three 
residents  on  a  long  street,  and  the  compan\-  naturally  do  not 
feel  justified  in  going  to  the  expense  of  three  or  four  thou- 
sand dollars  in  laying  conduits.  Wires  have  already  been 
removed  from  125  streets  and  placed  in  lanes  or  underground. 
The  reply  of  the  telejjhone  committee  of  the  city  is  a  re- 
(|uest  that  the  city  attorney  apply  to  the  Railway  Commis- 
sion to  force  the  company  to  Liy  all  wires  underground. 


The  latest  report  of  the  Manitoba  G<>\ernment  Tele- 
phone System  which  covered  the  first  ten  niontlis  of  1912 
shows  a  total  revenue  of  $1,212,461  as  against  an  expendi- 
ture of  $909,181  leaving  a  balance  of  $303,280.  The  number 
of  exchange  stations  in  oper.ition  on  November  1st  was 
24.03S,  rural  station-  9.311.  priwite  lir.uich  exchanges  3.10S. 
extensions  2,926. 


52  THE    ELECTRICAL  NEWS 

Electrical  Development  at  the  Pacific  Coast 


New  B.  C.  E.  R.  Terminal 

The  B.  C.  Electric  Railway  Company-  has  recently  ar- 
ranged with  the  city  for  the  construction  of  a  new  Van- 
couver terminal  for  its  Lulu  Island  interurban  railway.  This 
line  extends  from  Vancouver  through  Point  Grey  to  Eburne, 
from  which  point  one  division  runs  across  Lulu  Island  to 
Steveston  and  another  extends  along  the  North  Arm  of 
the  Eraser  to  New  Westminster.  Along  this  route  settle- 
ment has  been  very  rapid  of  recent  years  and  a  large  com- 
muter's traffic  is  carried  on  over  the  division.  The  line  now 
enters  Vancouver  by  a  bridge  spanning  False  Creek,  ter- 
minating at  a  station  at  the  water  level.  This  location  is 
inconvenient  inasmuch  as  the  station  is  located  on  low  ground 
and  passengers  transferring  to  city  lines  must  either  walk  up 
a  steep  hill  or  climb  a  special  stairway  to  the  level  of  the 
Granville  street  bridge,  over  which  all  the  connecting  city 
lines,  except  one,  run. 

The  new  arrangement  proposed  by  the  company  is  the 
location  of  an  interurban  terminal  at  the  south  end  of  Gran- 
ville street  bridge.  By  this  plan  interurban  passenger  cars_ 
will  not  be  obliged  to  cross  the  False  Creek  bridge  and  they 
will  be  brought  into  the  station  directly  on  a  level  with 
the  Vancouver  city  cars.  The  terminal  will  also  be  of  ad- 
vantage to  the  city  system  as  it  is  located  near  -Ith  and 
Granville  streets,  an  important  city  transfer  point. 

The  depot  will  consist  of  two  wings,  each  about  40  by 
28  feet  in  size,  connected  by  a  covered  passage  way  25  feet 
in  width,  am'ple  to  accommodate  the  traffic  from  the  inter- 
urban lines  to  the  city  system.  In  the  south  wing  will  be 
located  the  ticket  office,  agents  office,  etc.,  while  in  the 
opposite  wing  will  be  a  general  waiting  room  and  separate 
ladies  room.  The  terminal,  being  located  on  made  ground, 
will  be  of  wood  construction.  The  plans  call  for  a  hand- 
some structure  which  will  cost  between  $30,000  and  .$40,000. 
The  trackage  arrangements  provide  a  terminus  for  the  Lulu 
Island  cars  on  the  west  side  of  the  station.  The  east  front- 
age of  the  station  is  located  directly  on  the  Granville  street 
bridge,  all  the  Eairview  cars  of  the  company  passing  this 
point  on  their  way  to  the  business  centre  of  the  city. 


Change  in  Route 

The  route  of  the  Westminster  interurban  line  of  the  B. 
C.  Electric  Railway  Company,  the  original  line  connecting 
New  Westminster  with  Vancouver  and  which  started  oper- 
ation in  1891,  was  altered  during  the  early  part  of  this  month 
through  the  completion  of  the  Highland  Park  cut-off.  The 
old  line  entered  New  Westminster  along  12th  street  along 
which  thoroughfare  there  was  a  very  steep  grade  rendering 
extreme  care  necessary  in  the  operation  of  heavy  interurban 
passenger  coaches  or  freight  trains  such  as  are  used  on  this 
branch  of  the  B.  C.  Electric  system.  The  Highland  Park 
cut-off  leaves  the  old  interurban  line  at  Highland  Park  and 
proceeds  by  a  winding  route,  taken  for  the  sake  of  easier 
grades,  into  New  Westminster.  The  running  time  between 
Vancouver  and  New  Westminster  has  been  lessened  by  ten 
minutes  because  of  the  change  of  route  and  the  service  is 
now  operated  on  safer  lines.  With  the  Highland  Park  cut- 
off in  service  it  will  be  possible  for  the  company  to  carry 
out  its  plans  of  operating  two  car  trains  between  New  West- 
minster and  Vancouver.  This  step  is  rendered  necessary  by 
reason  of  the  rapid  growth  of  the  suburban  traffic  along  the 
line  both  in  the  vicinity  of  Vancouver  and  New  Westmin- 
ster. The  section  of  the  Westminster  interurban  line  which 
has  been  abandoned  for  interurban  trafiic  will  not  i)c  c(jvcre(l 


by  cars  connected  with  the  New  Westminster  city  system. 
During  the  month  the  B.  C.  Electric  has  also  placed  in  oper- 
ation an  extension  of  its  line,  one-half  mile  in  length,  on 
Lonsdale  avenue,  North  Vancouver.  On  Vancouver  Island 
an  extension  of  the  company's  system  has  also  been  opened 
operating  along  Hillside  avenue. 


No  More  Grade  Crossings 

The  provincial  authorities  of  British  Columbia  recently 
declared  against  the  policy  of  the  establishment  of  grade 
crossings,  where  these  can  possibly  be  avoided.  Recently 
the  municipal  council  of  South  Vancouver  decided  to  estab- 
lish a  grade  crossing  at  Rupert  street,  where  the  road  crosses 
the  Westminster  interurban  line  of  the  B.  C.  Electric.  A 
subway  now  exists  at  the  point  but  it  was  claimed  that  this 
was  too  low  for  ordinary  traffic.  The  management  of  the 
B.  C.  Electric  entered  a  protest  on  the  plans  of  the  muni- 
cipality and  ratepayers  holding  property  in  the  vicinity  also 
entered  objections.  The  question  was  argued  before  the 
Hon.  Thomas  Taylor,  Minister  of  Railways  for  the  province 
at  Victoria.  After  hearing  both  sides,  the  Hon.  Thomas 
Taylor  stated  that  under  no  circumstances  would  he  favor 
the  establishment  of  a  grade  crossing  at  the  point.  The 
policy  of  all  growi-ng  communities  was  to  avoid  grade  cross- 
ings wherever  possible  and  the  idea  of  the  South  Vancouver 
authorities  in  substituting  a  level  crossing  for  a  subway  at 
Rupert  street  would  be  a  distinct  retrograde  movement.  A 
few  days  after  the  argument  the  Minister  of  Railways  an- 
nounced his  decision  to  the  effect  that  the  grade  of  the  rail- 
way should  be  raised  two  feet  at  the  road  crossing,  thus 
making  possible  a  subway  which  would  meet  the  conditions 
of  the  case. 


For  Motormen  and  Conductors 

The  management  of  the  B.  C.  Electric  Railway  Company 
is  providing  for  the  comfort  and  convenience  of  the  motor- 
men  and  conductors  employed  on  its  Vancouver  lines  by  the 
construction  of  a  five  storey  club  building  at  the  corner  of 
Main  and  Prior  streets,  Vancouver,  this  location  being  di- 
rectly opposite  the  principal  car  barns  of  the  company  in 
the  city.  The  building  will  have  a  frontage  of  S3  feet  on 
Main  street  and  a  depth  of  60  feet  on  Prior  street.  The 
Prior  street  frontage  to  the  rear  of  the  block  is  owned  by 
the  company  and  in  the  plans  of  the  building  arrangement 
is  being  made  for  the  extension  of  the  black  should  the  need 
arise.  On  the  first  floor  of  the  block  will  be  located  the 
general  waiting  room  for  the  men  and  offices  for  the  depot 
masters  and  inspectors.  On  the  second  floor  will  be  a  large 
billiard  room  which  will  be  furnished  with  billiard  and  pool 
tables.  On  the  third  floor  will  be  located  the  reading  room 
and  about  one-half  the  floor  space  of  this  flat  will  be  used 
for  lockers.  The  fourth  floor  will  be  devoted  entirely  for 
lockers,  this  accommodation  in  connection  with  the  third 
floor  providing  lockers  for  over  500  men.  The  gymnasium 
will  be  located  on  the  fifth  floor,  the  entire  flat  being  left 
free  of  obstruction  as  far  as  possible.  In  this  room  will 
l)e  instal-led  a  complete  set  of  gymnasium  apparatus.  The 
upper  floors  of  the  building  will  be  reached  by  an  elevator 
as  well  as  a  winding  stairway  .  Lavatory  accommodations 
are  provided  on  each  floor.  In  preparing  the  plans,  the 
company's  architect  has  studied  the  plans  of  similar  build- 
ings operated  by  electric  railways  on  the  continent  for  their 
men  and  is  arranging  for  a  building  adapted  to  local  needs 
and   conditions  and   up   to   date  in   every  particular.  The 
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block  will  be  of  brick  construction,  the  frontage  being  trim- 
med with  terra  cotta.  The  estimated  cost  is  between  $30,- 
000  and  $40,000. 


Will  Raise  Voltage 

The  B.  C.  Electric  Railway  Company  is  contemplating 
the  alteration  of  its  transmission  system  on  the  lower  main- 
land of  B.  C.  and  the  provision  of  an  improved  central  ser- 
vice covering  its  large  territory  in  that  section.  At  present 
the  company's  transmission  lines,  carrying  40,000  volts,  run 
from  the  generating  station  on  the  North  Arm  of  Burrard 
Inlet  to  sub-stations  at  Burnaby  and  Vancouver,  at  which 
points  the  current  is  stepped  down  and  distributed.  The 
company's  new  plans  as  tentatively  announced  contemplate 
the  erection  of  a  large  receiving  station  near  Esmond  avenue, 
Burnaby,  along  the  route  of  the  Burnaby  interurban  line. 
Current  will  be  sent  to  this  station  from  the  North  Arm 
power  house  at  00,000  volts  and  connections  established  from 
the  central  point  with  the  various  sub-stations,  a  loop  system 
being  formed  so  that  alternate  sources  of  power  will  be 
available  at  each  point  in  case  of  accident  to  any  part  of 
the  lines.  The  plant  of  the  company,  while  not  complete 
as  to  detail,  are  said  to  involve  the  reconstruction  of  the 
present  pole  lines  from  Lake  Buntzen,  equipping  the  line 
with  60  foot  poles  carrying  metal  cross  arms  and  disc  in- 
sulators of  the  suspended  type. 


B.  C.  Water  Powers 

Mr.  G.  Gray  Donald,  of  the  Provincial  Water  Branch, 
recently  completed  an  estimate  of  the  water  powers  on  the 
Columbia,  Pend  d'Oreille,  and  Kootenay  Rivers  in  B.  C. 
Investigation  shows  that  the  amount  of  available  water 
power  in  the  districts  visited  will  approximate  ten  times 
what  had  previously  been  supposed,  and  there  is  every  rea- 
son to  believe  that  the  same  proportion  will  apply  in  other 
sections  of  the  province.  The  estimates  made  this  year 
while  not  supposed  to  be  absolutely  accurate,  are  sufficiently 
near  for  all  practical  purposes.  They  are  such  that  any  one 
desiring  to  lease  a  water  power  will  be  able  to  ascertain 
by  consulting  the  department  records  whether  the  powers 
available  will  be  sufficient  for  contemplated  purposes,  to- 
gether with  all  other  necessary  incidental  data.  Mr.  Gray 
Donald  states  that  a  similar  estimate  is  to  be  made  of  all 
the  water  powers  in  British  Columbia. 


Victoria,  B.  C.  Street  Lighting 

-  The  city  of  Victoria,  B.C.,  is  now  consuming  practically 
double  the  amount  of  power  for  street  lighting  purposes  that 
was  used  a  year  ago.  This  is  due  largely  to  the  steady  in- 
crease in  the  street  electrical  illumination  scheme  by  the 
extension  of  the  cluster  lighting  system  in  the  down  town 
section,  and  of  the  arc  lighting  in  the  outlying  districts. 
The  total  cost  for  the  year  will  be  in  the  neighborhood  of 
$16,000.  With  th-e  recent  installation  of  new  apparatus  and 
machinery  at  the  electric  lighting  station,  the  capacity  of 
the  arc  lighting  system  has  been  greatly  increased.  So  far 
this  year  about  160  lights  have  been  installed,  another  100 
will  be  put  in  immediately,  the  re-arrangements  of  the  cir- 
cuit being  completed. 


Miscellaneous 

The  Pacific  Great  Eastern  Development  Company,  a  cor- 
poration controlled  by  the  Pacific  Coast  Eastern  Railway, 
Vancouver,  has  applied  to  the  B.  C.  Government  for  a  li- 
cense to  use  from  the  Cheakamus  River  for  power  purposes 
3,000  cubic  feet  of  water  per  second.  The  Cheakamus  River 
is  a  tributary  of  the  Squamish  River  emptying  into  Howe 
Sound  some  30  miles  north  of  Vancouver.    The  water  will 


be  diverted  at  a  point  two  miles  below  North  Creek  fork. 
It  is  understood  that  the  power  will  be  used  for  lighting 
the  streets  and  dwellings  and  for  industrial  purposes  at  New- 
port, which  was  recently  acquired  by  the  Pacific  Great  East- 
ern Co.  from  the  Howe  Sound  &  Northern  Development 
Company. 


The  municipality  of  Esquimalt,  Victoria,  B.C.,  has  award- 
ed the  contract  for  street  lighting  to  the  B.  C.  Electric 
Railway  Company.  The  installation  is  a  series  tungsten 
system  consisting  of  apparatus  having  a  capacity  of  27.5  80- 
watt  lamps,  of  which  130  will  be  installed  immediately  and 
the  balance  from  time  to  time  as  required.  Current  will 
also  be  supplied  by  the  company.  Messrs.  Taylor  &  Gon- 
nason,  consulting  engineers,  Victoria,  were  called  in  by  the 
Esquimalt  municipality  in  an  advisory  capacity  to  report 
on  the  merits  of  the  various  tenders  submitted. 


Application  is  being  made  for  extensive  water  rights  on 
Brandt  Creek,  Indian  River  and  Norton  Lake  by  the  New 
Westminster  Power  Company,  Ltd.,  a  concern  backed  by 
local  and  British  capitalists.  The  plans  of  the  company 
cover  the  erection  of  a  500  acre  feet  reservoir  at  Young 
Lake,  one  with  a  capacity  of  10,000  acre  feet  at  Norton 
Lake,  a  third  on  Indian  River  to  hold  2, .500  acre  feet,  and 
a  fourth  to  control  10  cubic  feet  per  second  on  Brandt 
Creek. 


The  Pacific  Coast  Eastern  Development  Co.  is  apply- 
ing for  a  license  to  use  2,000  cubic  feet  of  water  per  second 
from  the  Cheakamus  river,  a  tributary  of  the  Squamish  in 
the  Howe  Sound  district.  The  water  is  to  be  diverted  at 
a  point  two  miles  below  North  Creek  Forks.  It  is  under- 
stood the  power  will  be  used  electrically  to  furnish  light 
and  power  at  Newport. 


The  Nanaimo  Electric  Light,  Power  and  Heating  Co. 
will  apply  for  a  license  to  take  150  feet  per  second,  in  addi- 
tion to  their  present  record,  out  of  Mill  Stone  river.  The 
water  will  be  used  for  generating  electric  light,  power  and 
heat  in  the  city  of  Nanaimo  and  within  a  radius  of  fifteen 
miles. 


The  B.C.E.R.  Company,  Vancouver,  have  recently  placed 
an  order  for  3  HB.  Westinghouse  control  equipments. 
These  are  to  be  installed  on  three  Dick-Kerr  locomotives 
now  being  operated   by  this   railway  company. 


The  Vancouver  Island  Hydro-electric  and  Tramway  Co.. 
Ltd.,  has  been  incorporated  with  a  capital  of  $500,000  with 
head  office  at  Victoria,  B.C.  The  usual  licenses  were  ap- 
plied for. 


The  Telkwa  Light  &  Power  Company.  Ltd.,  has  been 
incorporated  with  a  capital  of  $500,000  to  carry  on  the  light 
and  power  business  in  all  its  branches  with  head  office  at 
Victoria,  B.C. 


The  Cariboo  Power  Co.  has  been  granted  a  certificate  of 
incorporation.     Head  office  \'ictoria. 


The  Westminster  Power  Co.  has  been  incorporated  with 
the  usual  powers.    Head  office  N'ictoria. 


1264.  Electrical  goods. — .\n  engineer  at  Manchester  is 
open  to  act  as  buying  agent  for  Canadian  importers  of  elec- 
trical goods. 
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Transmission  Line  Design 

At  the  last  meeting  of  the  electrical  section  of  the  Cana- 
dian Society  of  Civil  Engineers,  Mr.  Julian  C.  Smith,  chief 
engineer  to  the  Shawinigan  Water  &  Power  Co.,  read  a  paper 
on  "Transmission  Line  Design."  This  paper  covered  a  wide 
range  and  dealt  with  many  features  in  connection  with  the 
electrical  and  mechanical  design  of  power  lihes.  Several 
interesting  and  important  points  were  brought  out,  among 
them  being  various  methods  of  computing  the  electrical  char- 
acteristics of  the  lines,  and  some  indications  as  to  the  limits 
which  exist  in  ordinary  practice  as  regards  voltage  and  regu- 
lation. In  the  discussion  of  the  mechanical  design,  an  argu- 
ment wa.s  advanced  showing  how  the  most  economical  span 
could  be  determined,  and  various  curves  were  shown  on  this 
subject. 

Information  of  considerable  value  was  presented  by  JVTr. 
Smith  in  this  paper,  particularly  dealing  with  the  actual  cost 
of  the  construction  of  transmission  lines,  and  with  figures 
as  to  the  cost  and  distribution  among  the  various  compon- 
ents which  go  to  make  up  the  complete  line.  A  discussion 
followed  the  paper,  and  additional  data  was  presented  on  the 
subject  of  testing  steel  towers  by  Mr.  Kaelin,  the  assistant 
chief  engineer  of  the  Shawinigan  Company;  on  formulae  for 
determining  sag  in  transmission  lines  by  W.  D.  Bergman, 
tower  line  engineer;  also  operating  data  on  the  Shawinigan 
line  by  Mr.  John  Morse,  operating  superintendent.  These 
three  discussions  formed  a  part  of  the  main  paper  of  the 
evening,  and  taken  as  a  whole  the  paper,  with  discussions, 
was  designed  to  illustrate  the  general  subject,  the  design  and 
operation  of  the  new  line  from  Shawinigan  Falls  to  Mon- 
treal being  considered  typical. 

Several  points  in  the  papers  were  dealt  with  by  other 
speakers.  Mr.  K.  B.  Thornton,  of  the  Canadian  Light  and 
Power  Company,  gave  details  of  trouble  on  their  transmis- 
sion line,  and  pointed  out  that  the  public  needed  education 
on  the  dangers  of  interfering  with  the  lines.  He  also  re- 
marked that  more  attention  was  now  being  given  to  trans- 
mission lines  in  building  a  plant.  Mr.  R.  M.  Wilson,  of 
the  Montreal  Light,  Heat  &  Power  Company,  spoke  in  favor 
of  sectionalizing  switches,  as  they  enabled  trouble  to  be  so 
easily  located  and  quickly  repaired.  He  believed  that  with 
care  lines  of  30,000  voltages  could  be  carried  through  streets. 
Mr.  R.  S.  Kelsch  stated  that  the  paper  was  the  most  com- 
plete he  had  ever  heard,  covering  as  it  did  the  entire  subject 
of  transmission  lines.  Mr.  Kelsch  expressed  a  preference  for 
concrete  over  steel  anchors.  Mr.  Gaspe  de  Beaubien  also 
spoke,  and  Mr.  Smith  replied  to  the  points  raised. 


Quebec's  Water  Powers 

A  report  has  been  submitted  to  the  Quebec  Legislature 
by  a  commission  appointed  to  make  a  study  of  the  water 
powers  of  the  province.  Among  the  recommendations  is  the 
regulation  of  the  flow  of  water  in  the  St.  Maurice  River  by 
the  construction  of  a  dam  which  would  control  the  flow 
and  give  a  much  more  even  supply  all  the  year  round.  The 
report  states  that  records  covering  a  period  of  twelve  years 
at  Shawinigan  show  that  the  flow  fluctuates  between  six 
thousand  and  two  hundred  thousand  cubic  feet  a  second, 
according  to  the  seasons.  The  regulation  of  the  flow  would 
therefore  produce  a  considerable  effect.  Tlie  three  dams 
existing  on  the  Manouna  tributary  of  the  St.  Maurice  are 
nf)t  regarded  as  being  sufficient.  The  project  recommended 
by  the  commission  is  the  damming  of  the  St.  Maurice  itself 
at  La  Loutre  (Otter)  rapids,    .\ccording  to  the  calculations 


made,  the  damming  would  provide  an  even  supply  of  18,000 
cubic  feet  per  second  throughout  the  year,  at  Grand'Mere, 
Shawinigan  and  La  Tuquette.  The  cost  of  executing  these 
works  is  estimated  at  $1,300,000,  and  the  commission  is  of 
opinion  that  the  expenditure  would  be  justified.  A  series 
of  figures  showing  what  the  increased  revenue  would  amount 
to  are  given. 


Municipalities  Must  Consent 

The  Bill  of  the  National  Hydro-Electric  Company  has 
been  considerably  modified  by  the  Private  Bills  Committee 
of  the  Quebec  Legislature.  The  company  expect  to  be  in 
a  position  to  have  40,000  horse  power  by  next  September 
and  160,000  horse  power,  in  two  and  a  half  years'  time.  At 
the  suggestion  of  the  company's  counsel,  over  one-half  of 
the  counties  proposed  to  be  exploited  were  dropped  out 
of  the  bill;  these  are  Montcalm,  Joliette,  Berthier,  Riche- 
lieu, Vercheres,  Laprairie.  Napiervjlle,  St.  Johns,  Iberville, 
Missisquoi,  Chambly,  Chateauguay  and  Beauharnois.  The 
counties  remaining  in  the  bill  are  Assomption,  Terrebonne, 
Two  Mountains,  Jacques  Cartier,  Laval,  Argenteuil,  Soul- 
anges,  Labelle  and  Ottawa.  The  reason  for  this  narrowing 
of  operations  is  that  the  company  are  of  opinion  that  they 
cannot  do  business  over  such  a  wide  area  as  was  at  first 
proposed. 

The  big  fight  in  committee  was  over  the  question  of 
the  approval  of  municipalities  being  obtained  before  the 
company  can  do  business  within  their  limits,  and  it  was 
decided  that  this  consent  must  be  secured;  in  the  event 
of  a  refusal,  an  appeal  can  be  made  to  the  Public  Utilities 
Commission.  This  consent  was  strongly  opposed  by  the 
company,  on  the  ground  that  it  would  involve  great  delay. 


Electric  Reminiscences 

Mr.  W.  D.  Shaw  of  the  Montreal  Electric  Co.  gave 
some  reminiscences  of  the  early  days  in  the  Montreal  elec- 
trical business  at  the  weekly  luncheon  of  the  Electrical  Asso- 
ciation of  the  Province  of  Quebec,  Montreal.  He  spoke  of 
the  time  when  the  first  telephone  was  installed  in  Montreal, 
and  of  Mr.  F.  H.  Badger,  Sr.,  selling  the  models  and  rights, 
received  from  Mr.  Edison,  for  $100.  This  was  without  a 
transmitter.  Mr.  Shaw  was  employed  at  one  time  by  Mr. 
P.  W.  Ness,  who  ran  a  wire  to  the  Gazette  office,  from  where 
a  number  of  customers  were  supplied  with  power.  The 
operations  of  the  Royal  Electric.  Company  were  referred  to 
at  length,  including  the  company's  participation  in  the  street 
railway  project.  The  names  of  many  men  who  are  now  well 
known  in  the  electrical  world  were  mentioned  as  having  been 
connected  with  this  company,  and  it  was  also  stated  that 
the  first  electric  light  dynamo  used  in  Canada  was  brought 
into  Montreal.  Mr.  Fred  Thomson,  Mr.  J.  Bennett,  Mr. 
Camp,  and  Mr.  E.  W.  Sayer  also  spoke  of  incidents  in  the 
earlier  days. 


An  important  amendment  has  lieen  made  to  the  Bill 
of  the  Montreal  Council,  before  the  Quebec  Legislature, 
asking  for  authority  to  contribute  $:i,0()0,000  towards  the 
expense  of  the  G.  T.  K.  in  removing  level  crossings  and 
replacing  them  with  elevated  or  underground  tracks.  It  was 
decided  by  the  l'ri\ate  Mills  Committee  of  the  Legislature 
that  Montreal  be  allowed  to  contribute  only  on  condition 
the  tracks  be  sunk  or  placed  underground  and  that  the 
trains  be  operated  by  electricity. 
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Mr.  Jas.  Bennett  Resigns 

Mr.  James  Bennett,  superintendent  of  the  electrical  de- 
partment of  the  Canadian  Fire  Underwriters'  Association, 
Montreal,  has  resigned,  having  been  appointed  managing 
director  of  the  Fire  Prevention  Company  of  Canada,  Lim- 
ited, which  controls  an  electric  automatic  fire  alarm  system 
and  fire  preventive  and  protective  appliance.  Mr.  Bennett, 
who  is  the  first  to  occupy  the  position  of  electrical  superin- 
tendent for  the  underwriters,  at  the  outset  encountered  con- 
siderable opposition  in  his  endeavors  to  improve  electrical 
wiring  conditions.  By  means  of  diplomacy,  however,  the 
objections  of  the  contractors  were  gradually  overcome,  al- 
though even  now  the  demands  of  the  underwriters  are  some- 
times considered  to  be  excessive.  The  situation  to-day, 
from  the  wiring  point  of  view,  has  improved  in  a  very 
marked  degree,  due  to  the  work  of  Mr.  Bennett  and  his 
staff  of  inspectors.  He  is  the  only  Canadian  member  of 
the  Electrical  Commission  of  the  National  Fire  Protection 
Association  of  the  United  States  and  Canada,  and  is  also 
connected  with  electrical  inspection  associations  in  the 
United  States.  Mr.  Bennett's  resignation  will  become  effec- 
tive from  the  beginning  of  April. 


Westmount  Again  Reduces  Rates 

The  Electric  Ligliting  Department  of  the  city  of  West- 
mount,  P.Q.,  had  a  very  successful  financial  year,  and  it  has 
been  decided  to  again  reduce  the  price  of  the  current  for 
private  lighting.  In  1909  the  price  was  10  cents  per  kilo- 
watt hour,  and  by  a  series  of  gradual  reductions  it  has  been 
brought  down  to  G  cents,  which  is  the  rate  for  the  new 
year,  under  five  year  contracts.  Besides  this,  the  price  of 
street  lighting,  which  in  1909  was  $73,  will  be  $55.  In 
addition  to  a  depreciation  fund  of  nearly  $100,000,  there  is 
a  sum  of  $28,000  to  the  credit  of  profit  and  loss.  Orders 
have  been  gi\en  for  an  addition  of  50  magnetite  arc  lamps 
supplied  by  the  General  Electric  Company,  and  it  is  pro- 
posed to  erect  a  further  100  lamps  .in  the  spring.  Following 
on  the  announcement  of  the  reduction  in  price  to  6  cents, 
the  Montreal  Light,  Heat  and  Power  Company,  which  also 
supplies  Westmount  with  current,  have  decided  to  give  their 
customers  a  similar  reduction. 


The  "Journal" 

The  Montreal  Electrical  Society  have  issued  the  first 
number  of  their  monthly  "Journal."  It  is  a  very  creditable 
production,  well  arranged  and  printed.  Its  publication  is 
evidence  that  this  society  is  very  much  alive,  though  it  is 
less  than  a  year  since  the  society  was  formed.  The  con- 
tents of  the  "Journal"  naturally  deal  with  the  doings  of  the 
members,  outlining  the  history  of  the  institution  and  show- 
ing the  progress  being  made.  Two  meetings  are  held  every 
month  during  the  season — on  the  first  Friday  at  the  Y.M. 
C.A.,  Drummond  street,  when  lectures  are  given,  and  on 
the  third  Thursday,  at  the  Edinburgh  Cafe,  St.  Catherine 
street  west,  when  informal  discussions  on  electrical  subjects 
take  place.  The  latter  meetings  are  designed  to  be  of  a 
social  character.  At  one  of  the  meetings  Mr.  P.  T.  Davies, 
the  president,  gave  a  short  lecture  on  "Resuscitation  from 
electric  shock." 


Pumps  for  Ottawa 

Heap  and  Partners,  Limited,  Montreal,  are  supplying 
the  city  of  Ottawa  with  two  Rees  Roturbo  centrifugal  pumps 
in  connection  with  the  waterworks  system.  The  pumps  have 
a  capacity  of  3  million  gallons  each,  and  are  to  be  electrically 
driven.  The  motors  have  been  supplied  by  Bruce,  Peebles  & 
rpmpany,  Limited,  Edinburgh,  through  RojH'r,  Clarke  tk  Co., 


Limited,  Montreal,  the  eastern  representatives.  The  two 
motors  are  of  the  100  B.h.p.  2  phase,  60  cycle,  2100  v. 
1200  r.p.ni.,  synchronous  speed,  wire  wound  induction  type, 
complete  with  drum  type  controller  and  resistance.  The 
efficiency  of  the  motors  at  full  load  is  to  be  at  least  93 
per  cent,  and  at  half  load  90  per  cent.;  the  power  factor  at 
full  load  is  to  be  at  least  90  per  cent.  The  same  firm  arc 
supplying  the  switchboard  and  auxiliary  equipment. 


St.  Catharine  Street  Lighting 

Provision  has  been  made  by  the  Electrical  Service  Com- 
mission, Montreal,  for  placing  inch  ducts  for  lighting 
purposes  when  the  underground  conduits  on  .St.  Catherine 
street  are  constructed.  It  is  proposed  to  replace  57  arc 
lamps  with  142  ornamental  standards,  and  the  Electrical 
Commission  have  made  the  necessary  alterations  in  their 
plans  so  as  to  give  the  required  service  connections.  The 
lamps  will  be  placed  alternately  on  either  side  of  St.  Cath- 
erine street  throughout  the  distance  that  will  be  served  by 
the  new  conduits,  and  they  will  be  arranged  in  such  a  way 
that  not  only  will  there  be  a  lamp  standard  at  every  street 
intersection,  but  one  between  the  street  corners  as  well. 
At  the  principal  street  corners  there  will  be  two  lamp 
standards. 


Twelve  Units  for  "The  Cedars" 

The  Cedars  Rapids  Manufacturing  &  Power  Company 
have  ordered  twelve  units  of  water-wheels  aggregating  120.- 
000  h.p.  Nine  units  of  10,000  h.p.  each  will  be  built  by  the 
I.  P.  Morris  Company,  of  Philadelphia,  who  will  also  sup- 
ply the  exciters,  governors,  pumps  and  auxiliary  equipment. 
The  remaining  three  10,000  h.p.  units  will  be  built  by  the 
Wellman,  Seaver  &  Morgan  Company,  of  Cleveland.  Ohio. 


Miscellaneous 

The  bill  of  the  Saraguay  Electric  and  \\'ater  Compan\- 
has  passed  the  Private  Bills  Committee  of  the  Quebec  Legis- 
lature. A  clause  extending  the  powers  of  the  company  to 
allow  the  sale  of  gas  was  withdrawn  owing  to  strong  op- 
position. The  company,  by  the  bill,  changes  its  name  to  the 
Montreal  Public  Service  Corporation,  which  will  also  in- 
clude the  properties  of  the  Canadian  Light  &  Power  Com- 
pany, The  Dominion  Light,  Heat  &  Power  Company,  and 
the  St.  Paul  Electric  Company. 

The  Laurentide  Pulp  &  Paper  Company  have  recentlj- 
purchased  a  water  power  on  the  St.  Maurice  River  capable 
of  developing  25.000  h.p.  With  the  addition  of  this  new 
power,  the  company  now  has  an  available  development  of 
70,000  h.p.  Work  has  been  started  on  the  water  power  ad- 
jacent to  the  company's  plant,  and  it  is  expected  that  the 
company  will  in  the  future  go  extensively  into  the  power 
field. 

In  a  Bill  of  the  city  of  Quebec  before  the  Provincial 
Legislature  a  provision  has  been  inserted  with  the  object 
of  abolishing  unnecessary  telegraph,  telephone  and  electric 
light  poles.  The  city  engineer  will  decide  what  poles  are 
not  needed,  but  his  decision  is  subject  to  appeal  to  the 
Public  Utilities  Commission.  Should  the  decision  be  against 
a  company,  the  latter  is  liable  to  a  line  of  $5  per  day  for 
each  pole  until  the  latter  is  removed. 

R'Tost  of  the  large  contractors  and  supi)ly  houses  of 
Montreal  have  signed  a  petition  to  the  city  council  asking 
that  the  Tramways  Company  be  allowed  to  carry  building 
material  through  the  streets  of  the  city.  It  is  urged  that 
this  will  reduce  the  cost  of  haulage,  facilitate  building  oper- 
ations, and  lessen  the  cost  of  buildings. 

The  annual  dinner  of  the  Electrical  Association  of  the 
Province  of  Quebec  will  \ic  held  on  January  16,  at  Cooper's 
Restaurant,  Montreal. 
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New  Developments,  Improved  Designs,  1912 

A  Brief  Review  of  the  Trend  During  the  Past  Twelve  Months  in 
the  Different  Phases  of  Modern  Electric  Practice 


Railway  Development 

There  have  been  a  number  of  developments  in  the  rail- 
way field  during  the  past  twelve  months  that  have  contri- 
buted very  greatly  to  the  high  state  of  perfection  which 
electric  railway  engineering  has  reached.  These  develop- 
ments indicate  that  more  attention  has  been  paid  to  the 
economic  side  of  railway  operation,  such  as  improvements  in 
car  and  locomotive  equipments;  generating  and  conx'erting 
apparatus.  Among  these  improvements  may  be  mentioned 
the  following: — 

The  use  of  high  voltage  direct  current  for  traction  >ys- 
tems;  thus  retaining  the  advantages  of  the  d.c.  series  motor, 
which  have  been  found  so  satisfactory  on  low  voltage  work. 
This  system  is  frequently  used  where  alternating  current  is 
available  and  it  is  not  feasible  to  distribute  high  voltage  in 
the  towns  served  by  the  road.  The  high  voltage  direct  cur- 
rent system  can  be  installed  as  an  addition  to  an  existing 
(iOO  volt  system,  which  is  a  decided  advantage  for  interurban 
lines.  A  1500  volt  d.c.  equipment  can  be  used  over  the  inter- 
urban section,  and  also  over  the  600  volt  city  tracks,  on  which 
latter  the  smaller  cars  can  continue  to  operate.  Supplying 
this  high  voltage  direct  current  has  called  for  a  correspond- 
ing development  in  generating  equipment,  which  has  reached 
an  unusually  high  degree  of  perfection.  The  current  is  fur- 
nished by  either  ,  motor-generator  sets  or  rotary  converters, 
two  direct  current  armatures  being  connected  in  series  to 
deliver  1200  or  1500  volts. 

The  switching  equipment  follows  the  same  lines  as  for 
the  600  volt  equipment,  with  the  addition  of  precautionary 
measures,  such  as  heavier  instilation,  longer  breaking  dis- 
tances, and  removal  of  live  parts  from  the  operation.  The 
breakers  are  mounted  higher  than  the  lower  voltage  type, 
and  are  generally  operated  by  a  rod  similar  to  oil  switches. 
The  motors  for  this  service  have  reached  a  high  standard  of 
development.  The  armatures  are  specially  designed  to  with- 
stand the  higher  voltage:  having  liberal  creepage  distances  at 
each  end  of  the  commutator.  The  brush  rings  have  extra 
heavy  porcelain  insulators,  and  the  clearances  from  live  parts 
are  greater  than  in  the  600  volt  motor.  The  bearings  are  dust- 
proof,  and  the  motor  is  entirely  enclosed. 

Electric  locomotives  continue  to  gain  favor,  and  a  num- 
ber of  roads  already  using  them  have  increased  their  equip- 
ment, and  several  other  roads  have  bought  their  initial  equip- 
ments  during  the  year. 

Several  cities  have  adopted  radical  departures  in  car  con- 
struction, embodying  some  novel  features,  tending  to  reduce 
weight,  and  to  facilitate  rapid  handling  of  passengers.  These 
include  the  stepless  car  in  New  York,  the  "Near  side"  car 
in  Philadelphia,  the  centre  entrance  car  in  Brooklyn,  and  the 
light  weight  car  in  Pittsburgh.  Probably  the  most  notice- 
able advance  in  railway  motor  design  is  the  "light  weight" 
motor  for  the  Pittsburgh  Railways  Company,  which  was  built 
by  the  Westinghouse  Company  for  u^e  on  a  car  with  24-inch 
wheels.  This  design  is  the  outcome  of  the  tendency  toward.s 
light-weight  city  cars,  and  the  adoption  of  the  34-inch  wheels 
by  the  Pittsburgh  Railways  Company.  This  is  the  lightest 
weight  per  seated  passenger,  double  truck  motor  car  ever 
built.  The  motor  is  humorously  designated  as  the  "Dachs- 
liund,"  since  its  long,  drawn-out  appearance  reminds  one  of 
the  canine  of  that  breed.  This  attenuated  feature  is  neces- 
sary in  order  to  obtain  space  for  material  required  for  tlie 
desired  capacity  in  the  restricted  space  of  24  inches. 


An  increasing  numljer  of  roads  have  adopted  the  Use  of 
the  unit  switch  control,  not  only  on  multiple  trains,  but  also 
on  single  cars. 

One  of  the  most  important  recent  developments  is  the 
use  of  a  new  field  control.  This  is  effected  by  having  a  great- 
er number  of  field  turns  on  the  motors,  and  by  arranging  the 
control  so  that  a  portion  of  the  winding  is  cut  out  of  the 
circuit.  This  results  in  saving  in  power  consumption  and 
tiexi])ility  of  equipment,  the  same  equipment  being  adapt- 
able for  Use  on  city  or  interurban  service.  When  a  portion  of 
the  lield  winding  is  cut  out.  the  characteristics  of  the  motor 
are  modified  just  as  if  the  gear  ratio  had  been  instantaneously 
changed.  When  connected  in  this  manner,  the  motor  attains 
a  higher  speed  than  with  the  full  field  winding  in  use,  and 
while  the  normal  field  is  not  so  well  adapted  for  starting  the 
car,  it  is  much  better  adapted  for  producing  a  high  maximum 
car  speed.  In  this  way,  a  given  equipment  can  be  made  to 
operate  more  nearly  under  ideal  conditions,  both  in  starting 
and  free  running,  than  if  it  must  be  arranged  on  some  com- 
promise basis. 

Portable  sub-stations  are  being  more  extensively  used 
this  year;  a  number  of  roads  having  adopted  them.  The  uses 
to  which  they  may  be  put  are: — (a)  as  spare  equipment;  (b) 
to  assist  in  locating  the  most  advantageous  point  for  a  per- 
manent station;  (c)  to  assist  at  times  of  unusually  heavy  load. 

Commutating  poles  as  applied  to  rotary  converters  fulfil 
the  same  functions  and  result  in  the  same  advantages  as  when 
applied -to  generators  and  motors.  This  la^t  year  has  seen  a 
number  of  this  type  of  rotary  built,  some  of  very  large  capa- 
city, including  one  of  7500  kw.,  with  a  momentary  capacity 
of  10,000  kw.  A  particular  feature  of  this  rotary  is  that  it 
occupies  but  slightli^  more  space  than  that  of  the  1500  kw. 
converters  which  it  replaced. 


Switchboards 

One  of  the  most  interesting  developments  during  the  past 
year  has  been  the  economies  in  space  effected  by  the  use  of 
7-in.  meters,  permitting  the  manufacttn-e  of  switchboards 
which  have  twenty-five  per  cent,  less  length  than  similar 
boards  manufactured  heretofore.  This  has  been  accomplished 
without  any  sacrifice  in  readability  of  meters.  Boards  equip- 
ped with  the  new  7-in.  meters  are,  in  general,  of  considerably 
neater  appearance  than  those  formerly  equipped  with  the 
standard  y-inch  meters. 

I'urther  development  has  been  the  application  of  black 
dials  with  white  markings  and  white  pointers  to  switchboard 
meters  for  use  in  locations  which  are  poorly  illuminated  and 
which  depend  largely  tipon  artificial  illumination.  Such  black 
dial  meters  offer  very  little  reflection  and  practically  eliminate 
all  glare  from  the  face  of  switchboard,  thereby  considerably 
increasing  the  readability  and  ease  of  operation. 

Desk-  control  boards  are  being  ordered  in  larger  propor- 
tion than  heretofore,  as  the  advantages  of  this  neat  and  com- 
pact niclhod  of  control  are  beginning  to  be  appreciated. 
Black  marine  finish  for  switchboards  has  practically  become 
standard. 

r)il  circuit  breakers  .incl  carbon  circuit  l)reakers  ha\'e 
been  re-designed  and  the  use  of  laminated  studs  for  cir- 
cuit break'ers  and  switchboard  work  li;is  \c'r\'  greatly  in- 
creased. They  permit  direct  connection  of  these  devices  to 
the  busbars,  are  in  general  much  more  desirable  for  heavy 


THE  ELECT] 

capacity  circuits,  and  form  an  unusually  neat  construction 
which  is  very  pleasing  in  appearance. 

Transformers 

Increasing  demand  for  power  for  all  purposes  is  lead- 
ing more  an.d  more  to  large  generating  stations.  Water 
powers  more  distant  from  available  markets  have  been  de- 
veloped, and,  as  longer  distances  are  involved,  higher  trans- 
mission voltages  than  ever  before  have  been  and  are  being 
considered.  Plants  and  transformers  are  now  constructed 
for  150,000  volt  transmissions.  The  efficiencies  of  trans- 
forming apparatus  and  the  reduced  cost  of  operation  of 
large  stations  tends  toward  the  concentration  of  generating 
apparatus  in  central  points  and  the  elimination  of  the  isolat- 
ed plant.  In  the  tying  together  of  towns  by  transmission 
lines,  a  network  has  resulted  from  which  are  served  many 
communities  which  it  had  not  hitherto  been  possible  to 
serve.  One  of  the  most  striking  developments  of  the  past 
year  has  been  the  installation  of  small  capacity  units  along 
transmission  lines.  The  outdoor  transformer  and  switch- 
ing eciuipment  are  contributing  in  a  great  measure  to  the 
development  of  small  community  or  farm  loads,  which  are 
readily  appreciated  by  the  transmission  companies.  There 
has  been  a  large  number  of  transformer  installations  by 
which  one  transmission  company  could  supply  power  to  an- 
other company  in  case  of  interruption  to  the  service  of  either. 

The  development  of  the  oil  insulated,  self-cooled  trans- 
former for  very  large  sizes  has  also  been  a  factor  in  the 
general  development  work  of  transmission.  Transformers 
of  the  self-cooling  type  are  now  made  in  sizes  as  large  as 
it  is  possible  to  transport  by  the  railroads.  The  elimina- 
tion of  attendance,  auxiliary  piping,  and  the  cost  of  water 
has  made  many  an  installation  feasible  which  otherwise,  on 
account  of  the  cost  of  operation,  would  not  have  been  com- 
mercially practicable. 

One  interesting  development,  or  phase  of  the  develop- 
ment, is  the  acknowledgment  by  foreign  transmission  com- 
panies of  the  superiority  of  transformers  of  American  manu- 
facture. An  investigation  of  the  export  business  shows  that 
American  made  transformers  are  being  used  for  most  of  the 
high  voltage  work  in  foreign  countries.  Transformers  of 
American  manufacture  stand  pre-eminently  first  in  quality, 
workmanship  and  satisfactory  operation,  and  it  is  a  source 
of  great  satisfaction  to  realize  that  this  is  being  appreciated 
by  foreign  engineers. 


Carbon  Circuit  Breakers 

A  new  type  of  small  and  moderate  capacity  carbon  cir- 
cuit breaker  has  been  developed,  which  is  a  modification  of 
a  type  used  some  years  ago.  It  is  made  mainly  from  punch- 
ings,  is  quite  rugged  in  design,  and  is  held  in  the  closed 
position  by  the  ordinary  trigger  arrangement.  It  is  made 
for  alternating  current  or  direct  current,  one,  two  or  three 
pole,  up  to  ,300  amperes  and  600  volts. 

The  large  capacity  (3,000  to  14.000  amperes)  carbon  cir- 
cuit breaker,  placed  on  the  market  by  the  Westinghouse 
Conipany  about  two  years  ago,  has  been  entirely  re-designed 
during  the  past  year  to  cover  capacities  of  from  1,000  to 
30,000  amperes.  In  the  re-designing,  the  carbon  arcing  con- 
tacts have  been  coppercoated,  providing  a  constant  low  re- 
sistance connection  between  the  carbons  and  shunts.  The 
secondary  contact  has  been  changed  in  design  so  as  to  pro- 
vide a  stationary  contact  at  such  an  angle  to  the  moving- 
contact  that  there  is  not  the  same  tendency  to  buckle  the 
moving  contact  inclosing  the  breaker  after  the  contact  sur- 
faces become  roughened  by  arcing. 

The  a.c.  forms  of  this  breaker  have  i)een  perfected  with 
spacing  b-etween  brushes  so  as  to  provide  for  better  \'entila- 
tion,  and  l.nmanated  studs  have  been  provided  so  as  to  pre- 


ICAL    NEWS  57 

\enl  heating  on  alternating  current.  All  breaker.>  have  been 
given  an  exact  a.c.  rating,  and  are  now  listed  with  the  vari- 
ous ratings  applicable  to  direct  current,  and  the  different 
frequencies  of  alternating  current. 

Oil  Circuit  Breakers 

The  development  during  the  previous  year  tended  large- 
ly towards  increase  in  capacities,  and  this  has  been  carried 
still  further  during  the  pa>t  year,  so  that  now  practically 
all  of  the  larger  types  of  oil  circuit  breakers  are  of  the  modi- 
lied  design,  and  involve  the  following  features: — brush  con- 
tacts with  butt  type  arcing  tips;  tanks  are  lap-welded  and 
are  larger,  gjving  greater  oil  capacity  and  more  air  space 
abo\e  the  oil.  Above  the  tanks  in  some  of  the  larger  types 
is  a  cast  bronze  gas  expansion  chamber,  with  a  baffled  vent 
for  the  escape  of  gases.  The  tanks  are  supported,  in  addi- 
tion to  the  ordinary  clamps,  by  steel  rods  from  the  cast  base 
to  a  steel  plate  under  the  tanks,  thus  preventing  any  possi- 
bility of  the  tanks  being  blown  off  by  an  extra  violent  short 
circuit.  The  mechanism  of  the  breakers  has  been  improved 
so  as  to  provide  quick  action,  with  dash  pots  to  take  care 
of  both  opening  and  closing  shocks.  With  these  improve- 
ments the  instantaneous  direct  connected  breaking  capacity- 
has  been  greatly  increased  in  the  different  types. 

A  new  breaker  of  the  same  characteristics  as  one  of  the 
well-known  masonry  types  (E)  has  been  "brought  out  for 
mounting-  on  the  wall  or  pipe  framework.  It  requires  no 
cell  structure,  and  because  of  this  omission  has  a  larger 
breaking  capacity  than  the  corresponding  size  for  masonry- 
mounted  breakers. 

The  type  GA  (44,000-110,000  v.)  breaker,  having  a  separate 
tank  for  each  pole,  previously  limited  to  :;o()  amperes  capa- 
city, has  been  increased  to  GOO  amperes;  and  a  modification 
of  this  type  has  been  developed  for  use  on  from  11,000  to 
44,000  volt  circuits,  and  possessing  a  lower  breaking  capa- 
city. They  have  porcelain  bushings  instead  of  the  condenser 
terminals,  and  are  supplied  for  outdoor  mounting. 

A  newly  developed  line  of  circuit  breakers,  known  as 
the  "Reactance"  type,  has  been  supplied  in  some  forms,  and 
designs  are  available  for  application  of  the  reactance  prin- 
ciple to  other  breakers.  With  the  double  break  and  a  re- 
actance inserted  in  the  second  or  final  break,  the  ultimate 
breaking  capacity  is  unlimited. 


Industrial  Motors 

Considerable  development  has  taken  place  in  the  appli- 
cation of  a.c.  slip-ring,  phase-wound  induction  motors  for 
the  operation  of  large  electric  shovels.  Sixty-ton  shovels 
so  equipped  are  now  in  operation  in  the  Northwest,  and 
one  equipped  with  35-cycle  motors  is  now  imder  construc- 
tion for  use  in  an  ore  mine  in  Sweden.  In  connection  with 
machine  tool  application,  the  most  prominent  advances  have 
been  made  in  the  reversing  planer  motor  and  controller. 
Another  interesting  development  is  the  application  of  elec- 
tric motors  to  logging  donkeys.  The  development  of  self- 
starting  synchronous  motor  for  direct  connection  to  air 
compressors,  while  not  really  a  new  development  in  101:.', 
has  now  been  perfected  and  is  practicable  for  all  commercial 
purposes.  A  greater  number  of  these  outfits  were  installed 
in  1913  than  in  all  previous  years. 


Commutating  Pole,  Direct  Current  Motor 

There  has  been  practically  a  univer>al  endorsement  of 
the  commutating  pole,  d.c.  motor,  including  various  classes 
of  industries.  Much  improvement  in  the  mechanical  features, 
such  as  frame,  bearings  and  shaft,  insulation,  type  of  wind- 
ing, etc.,  has  been  devised,  but  it  is  only  recently  that  the 
commutating  pole  feature  of  motor  design  has  reached  such 
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a  state  of  perfection,  this  being  due  to  a  fuller  understand- 
ing of  the  principles  involved. 

At  the  present  time,  the  commutating  pole  feature  is 
ircorporated  in  motors  for  machine  tool  drives  and  similar 
applications,  and  for  the  more  severe  classes  of  interniitterit 
service,  such  as  street  railway  and  steel  mill  applications, 
where  the  work  is  of  widely  varying  and  often  reversing 
nature.  In  machine  shop  work,  the  commutating  pole  mo- 
tor is  capable  of  a  wide  range  of  speed  variation,  with 
heavy  overloads,  and  the  intermittently  rated  motor  gives 
greatly  improved  commutation  through  a  wide  range  of  load 
conditions  which,  as  a  rule,  includes  peak  load  during  ac- 
celeration, and  even  higher  loads  during  reversing  for  such 
as  cranes  and  general  mill  service. 

The  principal  advantages  afforded  by  the  use  of  the  com- 
mutating poles  are, — increased  reliability,  increased  life  of 
apparatus,  reduced  repairs.  The  improvements  mean, — 
greater  continuity  of  service,  less  supervision  of  apparatus, 
and,  in  many  cases,  provision  for  increased  working  capacity 
of  machinery.  The  net  result  is  increased  plant  efficiency, 
and  there  are  incidental  advantages  which  will  become  more 
definitely  established  as  the  user's  experience  with  this  de- 
sign of  motor  is  increased. 


Electrically  Operated  Steel  Mills 

The  have  been  a  large  number  of  new  steel  mills  built 
during  the  last  several  months,  and  in  almost  every  case 
electric  drive  has  been  considered  for  the  main  rolls.  In 
many  cases,  it  has  been  adopted  in  preference  to  steam  en- 
gine drive.  Many  of  the  larger  steel  companies  have  ex- 
isting electric  power  plants  which  deliver  energy  at  a  cheaper 
rate  than  steam  can  be  supplied  for  an  isolated  mill  engine, 
the  advantages  being  obtained  by  the  use  of  gas  engines  or 
turbine  drive.  In  the  latter  case,  the  plants  may  include  low 
pressure  steam  turbines,  using  exhaust  steam  from  existing 
mill  or  power  engines  or  may  include  turbines  using  steam 
from  the  blast  furnace  plant  where  steam  can  be  generated 
very  economically  by  burning  blast  furnace  gas  under  the 
boilers. 

The  reliability  and  many  mutual  advantages  of  motor 
drive  for  steel  mills  are  well  established,  and  it  has  received 
the  endorsement  of  many  prominent  steel  mill  engineers.  The 
first  and  practically  only  question  regarding  the  majority 
of  the  applications  is  "cheap  electric  power,"  and  as  the 
central  stations  are  doing  much  to  solve  this  question,  it 
is  safe  to  predict  that  motor  drive  will  become  more  univer- 
sally adopted  in  steel  mills,  even  for  the  more  severe  classes 
of  service,  such  as  reversing  mills,  etc. 


Mining 

In  the  mining  field  probably  the  most  important  advance- 
ment as  regards  the  use  of  electricity  has  been  the  remark- 
able increase  in  the  activity  of  central  stations  in  supplying 
of  power  to  coal  mines.  Not  only  have  existing  central  sta- 
tions contracted  for  vast  amounts  of  power  for  this  purpose, 
but  large  companies  have  been  developed  almost  exclusively 
for  supplying  power  to  coal  mining  operations.  Out  of 
this  has  grown  another  development  in  the  application  of 
heavy  shaft  hoisting  in  coal  mines,  as  heavy  electrical  hoists 
have  heretofore  been  almost  exclusively  in  metal  mines, 
where  fuel  has  been  comparatively  high  in  cost.  With  the 
central  station  power,  however,  the  situation  is  very  differ- 
ent in  that  the  mining  company  does  not  have  to  stand  the 
investment  of  the  necessary  power  house  equipment  for 
electric  hoists,  which  in  an  isolated  plant  makes  the  use  of 
heavy  electric  hoisting  almost  prohibitive  on  account  of  the 
interest  and  investment  feature  and  the  comparatively  small 
amount  of  energy  consumed  in  power,  giving  very  poor  load 
factor.    Another  important  development  is  a  greater  use  of 


electrically  driven  air  compressors  in  metal  mines,  of  which 
a  large  number  have  been  installed  with  direct  coupled  slow 
speed  motors. 

In  the  construction  of  mine  locomotives,  the  cast  bar 
steel  frame  bars,  during  the  past  year,  become  very  popular, 
and  operators  are  insisting  upon  this  construction  in  the 
heavier  locomotives,  where  the  advantages  have  not  been 
claimed  to  be  so  important  on  account  of  the  greater  pro- 
portion of  weight  in  the  frame  itself,  which  ordinarily  gives 
sufficient  strength  in  cast  iron.  Notwithstanding  the  large 
number  of  these  locomotives  installed,  there  has  been  no 
report  of  failure  of  these  frames  in  operation.  The  com- 
mutating pole  motor  has  likewise  become  exceedingly  pop- 
ular, as  this  feature  is  particularly  beneficial  in  this  service, 
where  the  electrical  equipment  suffers  extremely  heavy  over- 
loads at  times,  and  where  the  care  and  inspection  given  to 
the  equipment  are  a  minimum. 


Motor  Operated  Coal  Docks 

During  the  past  year  several  coal  dock  equipments  have 
been  installed,  and  though  steam-operated  rigs  were  esti- 
mated on  originally,  the  majority  of  the  plants  will  be  motor 
operated  throughout.  Power  will  be  furnished  by  central 
stations.  As  compared  with  steam  drive,  the  first  cost  of 
the  dock  equipment  is  less  (all  power  charges  being  omit- 
ted). The  operating  costs  are  much  less,  and  the  additional 
load  is  a  decided  advantage  to  the  central  stations,  to  the 
mutual  advantage  of  both.  As  the  amount  of  power  and  load 
factor  increases,  the  cost  of  power  is  reduced  and  a  more 
advantageous  rate  can  be  established  for  the  entire  com- 
munity. 


Motor  Operated  Open  Hearth  Furnace  Doors 

Motor  drive  is  superseding  hydraulic  drive  in  many  steel 
mill  applications  on  account  of  absence  of  freezing  and  other 
troubles.  A  practice  which  is  rapidly  becoming  quite  general 
is  the  use  of  motors  for  lifting  the  doors  of  the  open  hearth 
furnaces.  The  mechanical  features  are  simple,  and  a 
practical  design  is  to  make  a  separate  and  complete 
unit,  including  motor,  control,  gearing,  etc.,  for  each  door. 


Watthour  Meters 

The  lower  priced,  low  capacity  house-type  watthour 
meter  has  been  extended  to  capacities  up  to  25  amperes,  and 
a  standardized  form  of  bottom-connected  meter  has  been 
produced  and  regularly  listed.  The  gear  train  has  been 
changed  so  as  to  include  double  reduction  in  the  sub-gear 
train  between  main  disk  shaft  and  the  worm,  instead  of 
using  single  reduction  with  one  large  gear  wheel.  The  sub- 
gear  train  bearings  have  been  lubricated.  A  new  type  d.c. 
watthour  meter  has  been  produced  which  differs  from  the 
previous  standard  meter  in  having  the  armature  in  the  centre, 
the  gear  train  at  the  top,  and  the  damping  disk  at  the  bot- 
tom of  the  shaft.  The  meter  is  similar  to  others  on  the 
market,  but  differs  from  "them  in  having  spring-supported 
ball  bearings. 


Portable  Meters 

A  new  induction  type  ammeter  has  been  placed  on  the 
market,  which  supersedes  the  older  type,  having  a  damp- 
ing disk  running  between  permanent  magnets.  The  meter 
is  by  this  means  highly  damped,  and  by  means  of  other 
changes  the  total  weight  of  the  moving  element  is  not  in- 
creased. The  winding  has  been  changed,  giving  as  a  result 
a  highly  damped,  extremely  high  torque  meter,  with  mini- 
mum weight  of  moving  element. 

A  D'Arsonval  type  meter  has  also  been  brought  out  to 
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supersede-  an  older  type.  It  has  single  air  gap  connection 
with  permanent  magnets  rigidly  mounted  before  they  are 
magnetized  and  aged.  The  magnets  need  not  be  disturbed 
in  removing  moving  element  for  inspection.  Special  atten- 
tion has  been  paid  to  ease  of  inspection  and  repairs.  All 
parts  are  mounted  on  a  die  casting,  which  can  be  easily  re- 
moved from  the  l)ox,  allowing  inspection  of  all  details  witli 
minimum  amount  of  handling. 

yVnother  type  meter  has  been  developed  that  operate^ 
on  the  dynamometer  principle,  and  will  be  supplied  as  volt- 
meters, wattmeters  and  power-factor  meters.  This  line  of 
meters  will  present  new  features  in  the  following  points: — 
higher  torque,  and  lower  weight  of  moving  element  than 
previously  obtainable.  Special  attention  has  been  given  to 
the  mounting  of  parts  for  greater  permanence  of  calibration 
and  ease  of  inspection  and  repairs. 


Indicating  Meters 

The  induction  type  switchboard  meters  have  had  the 
weight  of  the  moving  elements  decreased  by  the  use  of 
aluminium  shafts  with  steel  pivots.  Name-plates  with  white 
background  and  black  letters  have  been  adopted  as  standard, 
thus  showing  entire  length  of  pointer  against  a  white  back- 
ground. Meters  having  black  dials  with  white  pointers  and 
white  figures  have  been  developed  and  applied  on  several 
switchboards. 

The  automobile  type  meter  has  been  developed  and 
placed  on  the  market.  This  is  a  meter  three  inches  in  diam- 
eter; made  on  the  double  air  gap  D'Arsonv.al  principle.  It 
is  supplied  in  three  forms;  ordinary  round  type  for  use  on 
either  automobile  dashboards  or  on  small  switchboard  pan- 
els; flush  type  mounting  for  automobile  dashboards,  and  il- 
luminated dial  type  for  automobile  dashboards.  For  illum- 
inated dial  type,  the  illumination  is  indirect  entirely;  thus 
preventing  any  glare  in  the  eyes.  Workmanship  and  accur- 
acy are  of  the  same  high  standard  as  switchboard  meters. 

A  new  low-priced  graphic  meter  has  l)een  developed. 
It  has  a  moving  iron  element  similar  to  the  Bristol  round 
chart  meter.  It  is  supplied  as  a  voltmeter,  and  as  a  2  or 
3-wire  ammeter,  and  for  either  a.c.  or  d.c.  service.  This 
meter  represents  a  direct  advance  over  the  round  chart  me- 
ter in  that  it  has  a  continuous  paper  scale  long  enough  for 
seven  days'  record  at  one  inch  per  hour.  It  has  a  seven- 
day  clock,  and  a  new  type  of  pen  which  will  carry  ink  enough 
for  seven  days.  The  meter  as  shipped  is  available  for  either 
portable  or  switchboard  service. 


Turbo,  Waterwheel  and  Engine  Generators 

Modern  practice  in  power  plant  construction  is  constantly 
advocating  changes  which  lead  to  lower  first  cost,  higher 
economies,  and  greater  simplicity  of  operation.  One  method 
of  attainment  lies  in  the  use  of  larger  capacities  in  singl 
units.  During  the  past  year  a  number  of  contracts  fo'- 
hydro-electric  stations  have  been  placed,  which  call  for  13.- 
000  to  17,500  kv.a.,  and  even  larger  generators  are  in  pros- 
pect. These  are  either  of  the  horizontal  or  vertical  types, 
and  a  wide  range  of  speed  is  covered.  Improvements  due 
to  a  wide  experience,  have  been  made  in  mechanical  con- 
struction, ventilation  details  and  armature  construction.  A 
relatively  cheaper,  more  efficient,  and  more  reliable  unit  has 
resulted. 

In  steam  practice  a  similar  progress  is  being  made. 
There  have  been  designed  and  are  building  horizontal  uniu 
of  15,000  and  20,000  kw.  for  speeds  of  1800  and  1500  r.p.ni., 
and  even  larger  high  speed  units  are  contemplated.  Single 
turbine  generators  of  30,000  kw.  capacity  for  a  speed  of 
1500  or  1200  r.p.m.  for  25  and  CO  cycle  service,  is  a  possibility 
of  the  near  future.  Modifications  of  design  have  been  effect- 
ed whereby  the  materials  used  are  not  stressed  materially 
harder  than   in   smaller  units,  which   have  already  demon- 


strated the  success  of  their  designs,  and  difYerent  companies 
are  prepared  to  offer  the  high  capacity,  high  speed  outfits 
upon  demand.    These  units  are  also  being  wound  for  vol; 
ages  as  high  as  13,200. 

(Concluded  in  Jan.  I.i  issue.) 


Decision  in  Suspension  Insulator  Case 

This  is  an  appeal  Ijy  Steinberger,  President  Electrose 
Manufacturing  Company,  from  a  decision  of  the  Examiners- 
in-Chief  affirming  the  decision  of  the  Examiner  of  Interfer- 
ences awarding  priority  of  inventif)n  to  llewlett  as  to  the 
following  issue: 

1.  A  disk  strain  insulator,  comprising  suspension  mem- 
bers, a  mass  of  insulating  material  partially  enveloping  the 
same,  said  mass  being  provided  centrally  with  a  disk  integral 
therewith  and  lying  substantially  in  the  general  equatorial 
plane  of  said  mass,  and  further  provided  with  flanges  extend- 
ing in  opposite  directions  from  said  equatorial  plane. 

2.  A  disk  strain  insulator,  comprising  suspension  mem- 
bers, a  mass  of  insulating  material  partially  enveloping  the 
same  and  having  a  disk  portion,  said  disk  portion  being  pro- 
vided with  annular  collars  extending  in  opposite  directions 
and  in  the  general  direction  of  said  suspension  members. 

A  disk  strain  insulator,  comprising  strain  members,  a 
body  of  insulating  material  partially  enveloping  the  same  and 
having  a  comparatively  large  disk,  said  disk  being  provided 
with  collars  integral  therewith  and  extending  in  opposite 
directions. 

The  invention  relates  to  disk  strain-insulators  for  electric 
conductors  designed  to  mechanically  secure  and  at  the  same 
time  electrically  insulate  two  connecting  parts.  It  was  de- 
sired to  construct  these  insulators  so  as  to  prevent  creepage 
of  current  over  the  surface  thereof,  not  only  in  dry  weather, 
but  in  wet  weather  as  well,  and  this  was  accomplished  by 
the  construction  claimed. 

In  dry  weather  the  irregularities  in  the  surface  of  the 
sides  of  the  disk  provide  against  surface  leakage  by  making 
additional  surface  without  increasing  the  diameter  of  the  disk, 
while  in  rainy  weather  the  same  irregularities  collect  and 
dispose  of  the  water  and  prevent  the  formation  of  a  film  of 
water  on  the  sides  thereof,  which  film  if  present  would 
cause  a  more  or  less  perfect  electrical  connection  between 
the  parts  intended  to  be  insulated  from  each  other. 

It  was  shown  that  Steinberger  disclosed  his  invention 
by  letter  to  a  customer  as  early  as  October.  1905,  though 
his  patent  was  not  filed  until  January  20,  1908.  The  evidence 
also  showed  that  Hewlett  filed  his  application  on  April  20, 
1907,  having  obtained  the  secret  of  the  invention  from  the 
afore-mentioned  letter.  It  is  held  that  Steinber  ger  IS  the  or- 
iginal inventor  of  the  issue  and  the  decision  of  the  Examin- 
ers-in-Chief  is  reversed. 


Many  Happy  Returns 

We  congratulate  our  contemporary.  The  Electrical  Re- 
view, on  having  just  celebrated  its  fortieth  birthday.  Forty 
years  ago  the  field  of  electricity  did  not  promise  a  very  rich 
harvest,  and  the  founders  of  this  magazine  must  have  pos- 
sessed more  than  the  average  intuition  in  foreseeing  so  many 
years  in  advance  what  the  rest  of  us  required  another  tiiirty 
years  to  recognize.  We  are  pleased  to  note  that  the  policy 
of  The  Electrical  Review  through  all  these  years  has  been 
one  of  steady  development  and  increased  usefulness,  and  we 
hope  tiiat  it  may  long  continue  to  occupy  the  high  position 
it  has  attained  among  electrical  magazines. 


The  income  of  the  Montreal  Light,  Heat  &  Power  Com- 
pany for  the  six  months  ending  October  1012.  showed 
an  increase  in  net  of  $171,000. 
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ELECTRIC  RAILWAYS 


Saskatoon's  new  street  railway  equipment — Length  over  all  .34  feet  4  inches. 


Saskatoon's  Municipal  Railway 

The  accompanying  photographs  illustrate  tiie  new  cars 
recently  furnished  by  the  St.  Louis  Car  Company  to  the  city 
of  Saskatoon,  for  their  new  railway  system.  The  cars  are 
single  truck,  double  end,  straight  sided,  with  drop  platform, 
arched  roof,  clam  shell  detachable  hood,  double  sash  (top 
sash  stationary,  lower  arranged  to  raise)  length  over  body 
corner  posts  21  ft.  4  in.,  length  over  all  154  ft.  4  in.,  length  of 
platforms  G  ft.  Bodies  are  mounted  on  St.  Louis  Car  Com- 
pany's No.  73  truck,  and  are  equipped  with  Consolidated  Car 
Company's  buzzer  system,  International  I^egister  Company's 
type  R-5  register,  Consolidated  Car  Company's  electric  heat- 
ers, St.  Louis  Car  Company's  ventilators,  St.  Louis  Car  Com- 
pany's foot  gong,  Hunter  destination  signs,  St.  Louis  Car 
Company's  sand  boxes,  H.  &  B.  life  guards,  Kalamazoo  Rail- 
way Supply  Company's  track  scrapers,  U.  S.  head-lights,  Pan- 
tasote  curtains,  Agasote  ceilings,  Wilson  trolley  catchers, 
twelve  cross  and  four  longitudinal  rattan  seats.  The  cars  were 
equipped  complete  with  electrical  equipment  at  the  St.  Louis 
shops,  and  shipped  ready  to  enter  service. 


Saskatoon's  new  railway  equipment. 


Contract  for  65  Cars 

On  November  ;20th  the  management  of  the  B.  C.  Elec- 
tric f'iailway  Co.  announced  that  a  contract  had  been  closed 
with  the  Preston  Car  and  Coach  Co.  of  Preston,  Ontario, 
for  65  city  passenger  cars.  This  is  the  initial  order  of  the 
company  for  1913  delivery.  The  cars  are  to  be  of  single 
end  type  and  44  feet  in  length.  The  specifications  are  still 
subject  to  minor  changes  but  the  cars  will  be  of  the  latest 
model  throughout.  Deliver}'  will  be  made  during  the  months 
of  April  and  May. 

The  company  expects  to  operate  its  interurban  line  from 
Victoria  north  through  the  Saanich  Peninsula,  22  miles  in 
length,  about  the  first  of  the  year.  For  this  line  orders 
for  rolling  stock  have  been  placed  as  follows:  2  baggage 
and  express  cars  from  the  Niles  Car  Company  and  6  pas- 
senger cars  from  the  St.  Louis  Car  Company.  For  freight 
service  15  flats  and  25  box  cars  have  been  ordered  from  the 
Seattle  Car  Company  and  two  45  ton  locomotives  will  be 
taken  from  the  mainland  system  of  the  B.  C.  Electric  for 
use  on  the  new  interurban  line. 

For  service  on  its  mainland  freight  lines  the  B.  C.  Elec- 
tric has  recently  ordered  25  box  cars  from  the  Seattle  Car 
Company  and  five  50  ton  locomotives  from  the  Westinghouse 
Company  of  Pittsburg.  Other  rolling  stock  recently  ordered 
by  the  comp'any  consists  of  2  snow  sweepers  from  the  Ottawa 
Car  Company  and  6  Hark-Otis  steel  dump  cars. 

During  the  month  full  delivery  has  been  made  of  the 
24  interurban  cars  ordered  by  the  company  from  the  St. 
Louis  Car  Company  last  summer  and  this  equipment  is  now 
in  service.  The  initial  shipments  have  also  been  made  by 
the  Brill  company  from  its  Philadelphia  shops  on  the  large 
order  for  city  jiassenger  cars  recently  jilaced  with  that  con- 
cern. 

In  announcing  its  contract  w\th  the  I'reston  Car  Com- 
pany, the  nianagenient  of  llie  I!.  C.  l^lcctric  stated  that  it 
was  not  the  intention  of  the  company  to  ab;indon  the  car 
building  work  in  connection  with  its  New  Westminster 
shops.  It  was  stated  that  the  schedule  for  new  rolling  stock 
for  all  lines  of  the  system  for  is  now  being  prepared 

.ind  in  this  programme  ample  work  v^'ould  he  allotted  to  the 
New    Westminster   plant.     At    these   shops   ;irc   now  "being 
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;is.stMiil)l(.-il  and  I'lni^hcd  a  >liii)im'iil  of  steel  cily  pasNCiif^er 
cars  which  have  been  constantly  arri\ins  "n  an  (n'dcr  placed 
some  liirie  ago  in  the  old  country. 


Morrisburg  and  Ottawa  Electric  Railway 

Construction  mi  a  new  electric  railway  to  run  from 
Ottawa  to  Morrisburg  and  se\-eral  other  towns  and 
villages  in  the  Ottawa  Valley  is  to  commence  next 
March  according  to  statements  made  by  directors  of  the 
Morrisburg  and  Ottawa  Electric  Railway  Company,  of  which 
J.  G.  Kilt,  of  Ottawa  is  president.  The  company  is  capital- 
ized at  $500,000,  $1.">().000  of  which  has  been  subscribed  and 
$1)0, 000  paid  up,  the  balance  being  subject  to  ten  per  cent, 
calls.  The  main  line  of  the  railway  is  to  be  from  (Ottawa 
to  Morrisburg  via  Ridgniont.  South  Gloucester,  Metcalfe, 
Norwood,  Chesterville,  Winchester,  Williamsburg  to  Mor- 
risburg, and  will  be  forty-seven  miles  long.  Subsidiary  lines 
will  total  in  length  50  miles  an.d  will  run  to  Russell,  Mano- 
tick  and  points  in  the   Rideau  I. ike  district. 

Th.e  route  for  the  main  line  has  been  surveyed  and  the 
report  of  the  engineers  will  be  submitted  to  the  directors 
some  time  this  month.  Tenders  for  poles,  ties,  rails  and 
general  equipment  for  such  a  road  are  to  be  invited  almost 
immediately.  As  a  matter  of  fact  some  tenders  ha\e  al- 
ready been  sent  in.  Whether  electric  power  will  l)e  used  or 
whether  gasoline-electric  cars  will  be  used  i^  a  matter  yet 
to  be  definitely  decided.  It  is  hoped  to  have  part  of  the 
road  in  operation  by  next  August.  How  many  cars  and 
how  much  material  for  equipment  will  be  needed  is  not 
definitely  known  at  present. 

The  company  have  been  gi\en  permission  by  the  Board 
of  Control  to  have  a  by-law  submitted  to  the  people  in 
January  asking  permission  to  enter  the  city  by  some  route 
yet  to  be  determined.  The  officers  of  the  company  are; 
J.  G.  Kilt,  Ottawa,  president;  Hector  Macdonald,  Ottawa, 
vice-president;  James  Oliver,  Ottawa;  K.  E.  Reardon,  Ot- 
tawa; R.  J.  Biggars,  Ottawa;  J.  W.  Bogart,  Norwood;  Wil- 
liam C.  Strader,  Williamsburg;  R.  A.  Bishop,  secretary-treas- 
urer. The  offices  of  the  comp.any  are  in  the  Canada  Life 
Building,  Sparks  street. 


Ottawa  Car  Company  Extensions 

The  ()lta\va  Car  Company,  I^iniited,  ;ire  adding  .1  new 
and  up-to-date  machine  shop  to  their  present  plant  at  Ottawa. 
This  building  is  (3G  ft.  by  ]:!5  ft.,  four  storeys  and  basement, 
and  is  of  solid  brick  and  fireproof  construction.  The  com- 
pany are  now  running  to  their  full  capacity.  They  have  re- 
cently received  some  very  large  orders  from  western  cities, 
including  Calgary,  for  which  city  they  are  building  twelve 
p.a.y.e.  cars,  4C  ft.  over  all,  with  Brill  27  G.T.  trucks,  mounted 
with  steel  wheels  and  equipped  with  Westinghouse  101  B. 
motors  and  air-brakes.  The  order  also  includes  six  trailer 
cars,  44  ft.  over  all,  centre  entrance,  p.a.y.e.  type,  and  one 
standard  single-truck  double-broom  snow  sweeper.  Calgary 
lias  already  in  operation  a  number  of  cars  built  by  the  Otta- 
wa Car  Company,  which  are  giving  excellent  satisfaction. 
This  company  has  also  on  order  for  Moose  Jaw,  six,  31  ft, 
body,  single-truck,  and  two,  ft.  body,  doulde-truck  p.a.y.e. 
cars. 


Ask  Extension  of  Time 

Notice  has  been  given  by  the  Niagara.  .St.  C'atliarines, 
and  Toronto  Railway  Co.  that  they  will  apply  to  the  Par- 
liament of  Canada  at  its  next  session  for  an  act  extending 
the  time  within  which  the  company  may  construct  the  f(d- 
lowing  lines:  (1)  Port  Colborne  to  Fort  Erie  to  the  i.'\ty 
of  Niagara   Falls,    (2)    from   the   City   of  Niagara    Isalls  to 


the  town  of  Niagar.a  to  St.  Catharines,  from  the  town 

of  Welland  to  the  city  of  Brantford,  (4J  an  extension  of 
the  .St.  (  atharines  and  Niagara  Central  Railway  Co.  to  a 
point  on  the  Niagara  River  near  b'ort  Erie  and  an  exten- 
sion to  the  city  of  Toronto  by  wny  of  Hamilton  or  there- 
abr)nt  s. 


Commissioner  Upholds  W.  E.  R.  Co 

.\n  application  was  recently  made  to  the  Public  L'tility 
(.'ommission  of  Manitoba  on  behalf  of  the  city  of  Winnipeg 
for  an  order  requiring  the  Winnipeg  Electric  Railway  Co. 
to  operate  street  railway  cars  on  the  bridge  at  Arlington 
street  over  the  C.  P".  R.  tracks.  The  application  was  re- 
sisted by  the  street  railway  company.  The  objection  was 
raised  by  the  street  railway  company  that  the  approaches 
are  so  steep  as  to  render  .street  railway  traffic  dangerous 
to  a  degree  that  would  jeopardize  the  li\es  of  the  pas- 
sengers. 

Commissioner  Robson  based  his  decision  on  the  reports 
of  two  engineers — John  Woodman,  C.E.  of  Winnipeg,  and 
R.  M.  Feustel,  C.E.  of  Madison,  and  on  his  personal  know- 
ledge of  the  situation  and  in  the  interests  of  public  safety 
declined  to  assume  the  responsibility  for  granting  the  order. 


London  Street  Railway  Extensions 

The  London  Street  Railway  Co.  are  installing  an  Allis 
cross-c(.)mpound,  2{)  in.  x  :iS  in.  x  48  in.  Corliss  engine  and 
500  kw.  generator  and  are  building  an  extension  to  their 
engine  room  sufficiently  large  to  accommodate  this  addi- 
tional unit.  The  extra  power  unit  is  made  necessary  by 
extensions  to  the  road  and  additions  to  rolling  stock  of  the 
London   Street    R.ailway   Company's  system. 


Miscellaneous 

The  Allis-Chalmers  Co.  of  Cleveland,  Ohio,  have  re- 
cently closed  a  contract  with  the  Sandwich,  Windsor  and 
.Vmherstburg  Railway  Co.  for  a  horizontal,  cross-compound. 
Corliss  engine  with  cylinders  .■i2  and  52  x  42  inch  stroke. 
Operation  will  l)e  at  100  r.p.m.  and  the  engine  will  be 
direct  connected  to  a  continuous  current  generator  of  850 
kw.  capacity  for  carrying  the  railway  load. 


The  Niagara,  St.  Catharines  and  Toronto  Railway  Co. 
have  commenced  grading  work  on  the  St.  Catharines  to 
Niagara-on-the-Lake  extension.  This  i.-~  a  distance  of  twelve 
miles.  The  entire  work  including  the  grading,  trestles,  track 
laying,  etc.,  is  being  carried  out  by  the  company's  own  men 
under   Mr.   E.  F.  Seixas,  gener.al  manager. 


.\  scheme  is  on  foot  to  connect  up  the  cities  of  Regina 
and  Moose  Jaw  by  an  interurban  electric  line.  A  syndi- 
cate supposed  to  lia\e  the  matter  in  charge  has  been  repre- 
sented in  Regin.i  by  a  Mr.  l'"riedman  of  Seattle  who  had 
conferences  with  the  lioard  of  Trade  and  the  citj-  council. 


The  net  profit  of  the  Guelpli  Radial  Railway  Co.  for  the 
year  ending  September  :iO.  1!I12,  .amounted  to  .$7,8;?9.  After 
paying  a  dividend  of  4  per  cent.,  suflicient  surplus  remained 
to  purchase  ;i  new  electric  sweeper  for  snow  cleaning.  The 
assets   of  the   company   now-   .amount    to  .i!lT2.478. 


Petitions  ha\e  been  circul.'ited  and  largely  signed  by 
North  Rosedale  and  Moore  I'ark  residents,  asking  the  To- 
ronto Street  Railw.iy  Co.  to  extend  its  Churcii  street  line 
across  Gkn  bridge,  up  (ilen  Road,  thence  west  and  south 
to  the  bridge  ag.iin,  completing  the  loop. 
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Artistic  and  Efficient  Fixtures 

There  i>  probably  no  Ijraiicli  nf  the  electrical  industry 
where  more  noticeable  advance  has  been  made  in  the  past 
few  years  than  in  the  development  of  artistic  and  efficient 
electric  fixtures.  These  are  now  so  varied  in  design  that 
it  is  difficult  to  give  any  adequate  idea  of  the  beauty  of 
some  of  these  products.  Of  course,  as  in  other  lines,  there 
are  different  types  for  different  purposes,  also  hundreds  of 
designs  for  each  of  the  different  types. 

The  indirect  and  semi-indirect  illumination  are  very 
popular  to-day,  but  the  old  standard  of  direct  illumination 
will  never  be  done  away  with,  and  the  probable 
changes  in  this  style  of  illumination  will  be  to- 
wards more  elaborate  and  more  efficient  fixtures. 
One  of  the  most  novel  features  for  the  direct- 
type  of  illumination  that  has  ever  been  designed, 
has  been  placed  on  the  market  recently  by  the 
Tungstolier  Company  under  the  trade  name  of 
the  T.  T.  C.  Tungstolier.  This  particular  fixture 
is  different,  absolutely,  from  anything  that  has 
ever  been  placed  on  the  market.  It  has  many 
features  which  are  not  only  interesting  to  the  electrical  trade, 
but  also  just  as  interesting  to  the  builder  or  consumer. 

One  will  find  many  stores  and  offices  that  to-day  may 
consider  their  illumination  quite  satisfactory  and  perhaps  in 
a  year's  time  they  feel  that  they  would  like  to  increase  their 
illumination,  but  are  not  in  favor  of  going  to  the  expense 
of  entirely  new  fixtures.  This  is  one  of  the  features  that 
can  be  overcome  with  the  use  of  the  T.  T.  C.  Tungstolier. 


Fig.  1 


Fig.  2 

In  Fig.  1  which  shows  the  trunk,  it  will  be  noted  that 
around  the  circumference  of  the  trunk  there  are  a  num- 
ber of  buttons  which  can  be  unscrewed.  In  behind  each 
one  is  the  "live  contact"  ready  to  receive  any  of  the  arms 
that  are  shown  below.  That  is,  by  removing  these  buttons 
in  the  proper  place  one  can  make  a  two,  three,  four  or  six 
light  fixture.  From  this  one  can  readily  see  that  a  builder 
would  be  in  a  position  to  equip  all  the  offices  with,  for 
instance,  three  light  fixtures.  In  the  event  that  some  mer- 
chant would  rent  one  of  these  offices  and  would  require 
more  light  than  usually  needed,  new  fixtures  would  not  be 


Fig.  3 

necessary.  It  would  simply  mean  the  purchase  of  one  or 
two  arms  and  the  necessary  increase  in  illumination  is  oii- 
tained. 

h'ig.  2  shows  an  assortment  of  canopies.  These  cover  ,i 
round,  a  square,  and  a  handsome  cast  canopy.    This  article 


is  made  for  both  the  close  ceiling  and  the  stem  type  T. 
T.  C.  Tungstolier.  Besides  this  there  are  six  bottom  shells 
shown  in  Fig.  I!,  which  can  be  attached  to  any  of  the 
trunks  by  merely  inserting  three  screws.  There  is  no  iron 
pipe  to  thread  or  to  worry  about.  After  you  have  pro- 
ceeded and  selected  the  canopy  and  the  bottom  shell  ihe 
next  proposition  that  confronts  you  is  the  arms.  In  the 
1\  T.  C.  Tungstolier  product  there  are  18  types  of  arms. 


Fig.  4 

As  a  matter  of  fact  six  distinct  types  and  an  assortment  of 
three  to  each  type,  which  consists  of  an  arm  without  any 
decoration  over  the  socket,  another  arm  with  a  ^■ery  sub- 
stantial spinning,  and  another  assortment  with  a  heavy 
massive  casting.  This  arm  is  put  in  place  into  the  opening 
in  the  circumference  by  merely  shoving  same  in  and  lock- 
ing, and  an  immediate  connection  is  made.  There  is  abso- 
lutely no  splicing  or  soldering  of  wires. 

Referring  now  to  the  importance  of  scientific  lighting; — 
several  articles  have  appeared  in  the  Electrical  News  from 


Fig.  5 

time  to  time,  on  the  use  of  the  proper  lamp  and  a  proper 
glass  and  shade  holder.  As  a  rule  the  original  installation 
is  properly  laid  out  for  the  initial  equipment,  but  where 
the  mistake  lies  is  in  changes  after  the  first  installation. 
For  instance  if  a  fixture  is  designed  for  use  with  40  watt 
lamps,  and  at  a  later  date  the  consumer  would  use  60 
watts,  the  reflectors  would  be  inadequate  as  well  as  the 
shade  holders,  and  as  a  rule  it  is  a  mean  job  to  change  a 
shade  holder.     This  has  all  been  overcome  in  the  manu- 
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facture  of  the  T.  T.  C.  arm.  By  simply  a  slip  up  or  down 
the  T.  T.  C.  arm  is  changed  to  the  proper  location  for 
either  a  short  base  or  a  long  base  lamp.  It  is  a  splendid 
feature  and  a  great  labor  saver.  These  fixtures  have  met 
with  great  success  in  the  United  States.  Central  stations 
who  have  been  renting  simple  fixtures  with  no  elaborations 
in  the  past,  are  now  adopting  the  T.  T.  C.  Tungstoliers  for 


Fig.  6 

the  rea.son  that  with  a  sm.all  assortment  of  trunks  and  an 
assortment  of  arms  they  have,  at  their  command,  any  num- 
ber of  fixtures  in  two,  three,  four  or  six  lights.  In  fact, 
practically  any  reciuirement  from  a  massive  cast  fixture  to 
a  neat  simple  fixture  can  be  obtained  with  the  use  of  the 
T.  T.  C.  Tungstoliers.  One  of  the  main  points  in  the  T.  T. 
C.  line  is  the  method  by  which  a  dealer  can  minimize  his 
stock  and  still  have  a  large  assortment  of  fixtures.  For  an 
investment  of  about  ,$185  very  nearly  1944  designs  can  be 
made.  This  is  made  possible  simply  by  the  interchange  of 
the  canopies,  bottom  shells,  arms,  etc. 


Show-Case  Lighting 

It  is  a  matter  of  surprise  to  the  illuminating  engineer  the 
way  the  average  central  station  man  will  jump  at  the  op- 
portunity afforded  for  lighting  a  few  feet  of  show  windows 
when  the  showcases  in  most  stores,  presenting  an  area  about 
ten  times  greater,  are  allowed  to  go  unlighted  and  neglected. 
In  a  recently  completed  modern  department  store  of  the 
east  there  were  only  250  feet  of  show  windows  to  light, 
while  the  interior  of  the  store  contained  an  aggregate  of 
nearly  4,000  lineal  feet  of  cases — an  opportunity  for  the  sale 
of  almost  sixteen  times  as  much  current.  While  it  is  true 
the  average  store  does  not  have  4,000  feet  of  show  cases,  it 
does  have  a  sufficient!}'  large  number  to  make  a  very  invit- 
ing proposition. 

Probably  the  current  man  would  hesitate  to  believe  at 
first  reading  that  only  from  twenty-five  to  forty  per  cent, 
of  the  stores  of  his  country  use  any  show  case  lighting  at 
all.  And  more,  a  large  proportion  of  this  percentage  is  most 
inadeciuately  lighted,  so  that  additional  current  could  be 
judiciously  used  in  connection  with  a  properly  designed  re- 
flector system  with  a  noteworthj'  increase  in  display  effici- 
ency. Ordinarily,  four  25-watt  lamps  will  suffice  to  satis- 
factorily light  each  eight  lineal  feet  of  case,  but  a  very  good 


Fig.  1 — Type  A  reflector. 

rule  to  follow  for  the  proper  show  case  standard  of  illum- 
ination is  approximately  double  the  exterior  general  illum- 
ination. Experience  has  shown  that  an  intelligent  considera- 
tion of  these  two  figures  will  enable  any  central  station  so- 
licitor to  make  recommendations  that  can  he  safely  relied 
upon  to  secure  desired  results,  and  assure  in  many  instances 


Fig.  2 — Hinged  clip 


much  new  business  in  a  field  which 
has  as  yet  been  only  "scratched"  on 
the  surface. 

One  of  the  most  recent  methods 
introduced  for  lighting  show  cases 
is  the  J-M  Linolite' system  of  illum- 
ination made  by  the  H.  W.  Johns- 
Manville  Company,  New  York,  which 
consists  of  a  tubular  electric  light  nearly  a  foot  long  with 
the  filament  stretched  out  straight.  These  lamps,  complete 
with  reflectors,  only  occupy  a  space  of  ]i/2  inches  deep  l)y 
25/2  inches  wide,  and  can  be  easily  attached  to  or  detached 
from  the  case  by  means  of  spring  clips.  These  clips  are 
readily  adjusted  to  the  interior  of  the  show  case,  and  firmly 
support  the  removable  shell  in  its  proper  position.  .An  or- 
namental or  plain  stand  pipe  or  wire  conduit  is  then  run 
down  in  a  corner  and  through  at  one  end  of  the  case  into 
an  outlet  box  under  the  base  of  the  case.  A  single  pole  flush 
switch  is  usually  provided  for  this  outlet  box  so  that  the 
lights  of  each  case  may  be  individually  controlled  when 
desired. 


Plaza  Lighting  in  Ottawa 

The  Ottawa  Electric  Railway  Co.  are  to  be  commended 
for  the  care  they  have  taken  in  installing  ornamental  posts 
to  harmonize  with  the  general  scheme  of  beauty  on  the 
Plaza,  the  new  wide  thoroughfare  just  completed  by  the  Do- 
minion Government  in  front  of  the  Chateau  Laurier.  The 
accompanying  illustration  indicates  the  general  design  of  the 
standard.    There  are  four  of  these  across  the  Plaza  erected 


on  the  six  foot  way  between  L..e  tracks.  The  standards  are 
23  ft.  (')  in.  from  the  ground,  and  the  cross  arms  which 
support  the  trolley  wires  are  14  ft.  long  and  20  ft.  above 
the  tracks.  The  crown  is  an  Imperial  design 
colored  in  blue  and  gold.  The  posts  were  de- 
signed and  erected  by  the  Ottawa  Car  Com- 
pany and  have  come  in  for  much  admiration 
from  the  citizens  of  Ottawa  and  from  Canadian  legislators 
at  i:iresent  in  session  there. 


Application  is  being  made  by  the  Moose  Jaw  Electric 
Railway  Co.  for  power  to  extend  its  lines  outside  the  city 
of  Moose  Jaw  and  to  increase  its  capital  from  one-half 
a  million  dollars  to  $1,000,000. 
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Correct  *'Semi"-Indirect  Illumination 

Owing  to  the  success  of  the  Indirect  lighting  appliances 
that  were  placed  on  the  market  only  a  few  short  years  ago, 
many  dif¥erent  types  of  other  Indirect,  and  so-called  "'Semi"- 
Indirect  types  h.ave  since  then  l)een  brought  forward.  Of 
these  the  "Semi"-Indirect  lighting  fixtures,  which  are  really 
nothing  but  modified  direct  lighting,  have  perhaps  met  with 
most  favor.  The  science  of  illumination  is  of  such  recent 
development  that  comparatively  few  understand  its  basic 
principles.  While  the  people  at  large  demand  more  rational 
illumination  th.an  formerly,  the  introduction  of  correct  prac- 
tice has  been  a  campaign  of  education, — education  not  only 
of  the  masses,  but  an  education  of  thousands  whose  busi- 
ness is  that  of  lighting  equipment,  or  lighting  in  its  nu- 
merous branches. 

Years  of  experience  in  tens  of  thousands  of  installa- 
tions, numerous  exhaustive  tests  by  those  in  the  business 
as  well  as  by  many  of  the  largest  companies  in  this  coun- 
try who  have  adopted  Indirect  illumination,  have  proven 
that  the  following  essentials  are  necessary  for  economic 
and  complete  success  in   Indirect  lighting: 

The  most  powerful   of  reflective  surfaces. 

Scientific  design  of  the  reflector. 

Permanent  efficiency  of  the  reflector. 

Low  maintenance  cost  (ease  in  cleaning). 

Correct  engineering  practice. 

Correct  ocular  practice  for  greatest  eye  efficiency. 

Variety  and  harmony  in  fixture  :  design. 

While  some  of  the  various  types  of  "Semi"-Indirect 
lighting  fixtures  are  attractive  from  a  decorative  point  of 
view,  experience  is  proving  the  contention  that  fixtures  of 
this  character,  with  brilliantly  illuminated  bowls,  are  not 
correct  in  practice  for  economical  and  seeing  results.  This 
is  proven  by  the  users  of  same  in  most  instances  commg 
back  and  installing  in  combination  with  them  the  old  ob- 
jectionable desk  lighting.    The  reasons  for  this  are: 

(a)  Owing  to  the  absence  of  control  of  the  light  rays, 
there  is  a  considerable  loss  of  light  by  absorption  on  that 
portion  of  the  interior  of  the  room  a  considerable  distance 
both   ways   from   the   ceilin.g  angle. 

(b)  There  is  a  loss  by  the  absorption  of  light  by  the 
translucent  bowl. 


(c)  There  is  difficulty  in  cleaning  most  of  the  trans- 
lucent bowls  and  in  restoring  them  to  their  original  trans- 
lucency  after  the  dirt  becomes  ground  in  by  a  few  clean- 
ings. 

(d)  The  intrinsic  brilliancy  of  the  direct  lighting  source 
is  not  reduced  sufficiently  to  enable  the  eye  to  work  to  full 
capacity. 

Now  that  the  knowledge  of  correct  practice  in  illum- 
ination is  becoming  more  widespread,  it  is  calculated  that  in 
ca>es  where  the  consumer  desires  "to  know  where  the  light 
comes  from,"  or  where  a  translucent  effect  is  desired,  there 
>liould  not  be  over  6  per  cent,  to  10  per  cent,  of  the  total 
light  generated  diffused  through  tlie  l)owl.  Engineers  now 
contend  that  in  no  instance  should  this  luminosity  be  of 
greater  intensity  than  the  ceiling. 


This  translucent  bowl  effect  is  very  easy  to  secure  by 
using  a  small  lamp  in  combination  with  efficient  Indirect 
lighting  equipment,  installed  underneath  the  interior  equip- 
ment in  the  bowl,  to  give  approximately  the  luminosity 
'mentioned  to  that  part  of  the  body  of  the  fixture  made  of 
translucent  material  This  has  been  worked  out  very  satis- 
factorily in  Boston.  Toronto,  Chicago,  St.  Louis,  and  many 
other  cities.  The  accompanying  illustration  shows  how  this 
is  done.  Such  lighting  lixtures  lend  themselves  to  a  great 
variety  of  designs  to  harmonize  with  the  different  classes  of 
interiors. 


Winnipeg  Street  Lighting 

Fig.  1  shows  the  type  of  street  illumination  being  now 
largely  adopted  l)y  Winnipeg.    These  standards  are  spaced 


Fig.  1  Fig.  2 

about  80  feet  apart  and  are  equipped  with  two  C.6  ampere 
magnetite  arc  lamps.  Fig.  2  shows  the  method  adopted  for 
erecting  festoons  on  the  occasion  of  a  recent  celebration. 


Consulting  Gas  Engineers 

Messrs.  Woodmansee,  Davidson  &  Sessions  announce 
that  they  have  associated  with  them  in  the  capacity  of  com- 
bustion engineer,  Mr.  C.  M.  Garland,  late  of  R.  D.  Wood 
Company,  and  formerly  of  the  Faculty  of  the  University  of 
Illinois.  Mr.  Garland  has  had  extensive  experience  in  the- 
oretical and  practical  combustion  work  during  the  past  ten 
years,  and  has  specialized  in  the  gasification,  of  fuels  and 
the  application  of  producer  and  water  gas  to  industrial  and 
power  requirements.  After  January  1,  1913,  this  firm,  in 
addition  to  their  present  line  of  work,  will  be  open  for  con- 
sultation on  the  design  and  operation  of  producer  and  water 
g;is  apparatus,  gas  power  installations,  gasification  of  low 
grade  fuels,  and  the  application  of  gas  to  the  various  heat- 
ing problems. 
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Motor  Driven  Circular  Saw 

The  accompanying  illustration  shows  a  remarkalily  ser- 
viceable combination  woodworking  machine  made  by  the 
Parks  Ball  Bearing  Machine  Company  of  Cincinnati,  Ohio. 
This  machine  is  driven  by  a  :;-horsepower.  (iO-cyc'.e.  220- 
\  olt  alternating-current  Westinghou-e  induction  motor.  'J  he 
mac'iine  may  l)e  used  as  a  circular  saw  and  also  as  a  l)oring 
machine  by  means  of  an  attachment.  It  is  made  in  two 
sizes,  light  and  hea\-y,  the  former  suitable  for  driving  l)y 
a  three  inch  belt,  and  the  latter  liy  a  ffjur  inch  he'.t,  the 
])elt  in  each  case  running  over  a  :;-inch  pulley  operating  a 
saw  14  inches  in  diameter  for  ripping  hard  lumber.  The 
frame  is  made  of  liea\-y  angle  steel,  strongly  braced,  with 
overlapping  corners  securely  belted  together.  A  long  sub- 
stantial wooden  base,  one  on  each  side,  greatly  increases  the 
steadiness  of  the  machine,  giving  more  foundation  and  dis- 
tributing the  strain  over  the  floor  area.  Angle  steel  'dips 
are  provided  on  the  timbers  for  holding  the  machine  to  the 
floor.    A  saw  table  is  made  of  angle  and  channel  steel  ground 


to  a  uniformly  level  and  true  surface.  The  angle  steel  side 
tal)]e  affords  a  sul)stantial  support,  on  which  to  bolt  wood 
extensions  of  any  width  or  length  for  work.  The  talile  i'-^ 
hinged  at  the  liack  and  so  as  to  permit  its  Ijeing  lowered  or 
raised.  it  is  provided  with  an  adjustable  depth  cut  ha\- 
ing  an  opening  for  a  14-inch  saw  that  will  cut  .">  inches 
deep.  The  machine  can  also  be  supplied  with  a  boring  at- 
t.'ichment  which  can  be  used  for  routing,  niortisin.g  and 
turning  rosettes.  This  consists  of  an  adjustable  sliding  sup- 
port to  hold  the  material  being  l)ored  and  a  chuck  attached 
to  the  end  of  the  saw  mandrel.  Holes  are  provided  in  the 
frame  for  this  attachment  which  can  easily  Ik-  added  after 
the  saw  has  been  installed. 

The  machines  are  designed  for  electric  dri\c  by  mo- 
tors of  from  :i  to  4  horsepower  capacity.  The  motor  is 
mounted  on  the  floor  and  belted  to  the  pulley  on  the  shaft 


which  i-  mounted  011  the  l)ase  timber>.  Tiie  motor  --hovvn 
in  the  illustration,  lierewith.  i>  of  the  alternating  current  type 
with  vvliat  is  known  a>  a  squirrel  cage  rotor  or  revolving 
part.  This  type  is  particularly  adapted  to  use  in  wood 
working  plants  because  of  the  al)sence  of  moving  contacts 
and  the  entire  elimination  of  any  danger  of  tire  from  -park- 
ing. The  motor  requires  ai^solutely  no  attendance,  beyond 
an  occasional  oiling,  and  may  be  started  and  stopped  from 
any  point  that  is  coiu'enient  to  the  riperator. 


Three  Heat  Cord  Switch 

There  are  many  electric  heating  de- 
sices  now  on  the  market  that  are  designed 
tf)  operate  at  several  "heats."  Such  de- 
vices as  electric  water  urns,  chafing  dishes, 
heating  pads,  frying  pans,  table  stoves, 
tailor's  irons,  etc.,  are  advantageously  op- 
erated under  varying  conditions  at  a  low 
heat,  medium  heat  and  high  heat.  I'^or  the 
convenient  control  of  these  devices  the 
Cutler-Hammer  Mfg.  Co.  have  augmented 
their  line  of  feed-through  or  cord  switches 
by  the  addition  of  a  three-heat  brass  shell 
type  as  shown  in  the  accompanying  illus- 
tration and  which  can  be  placed  on  the 
cord  in  the  most  convenient  location  for 
operation.  There  are  two  push  bars  each 
having  a  light  and  black  button  which  op- 
erate twin  mechanisms  so  arranged  that 
the  pushing  of  one  light  button  .alone  gives 
low  heat,  while  the  otiier  white  button, 
operated  alone,  gives  medium  heat.  The 
shell  is  plainly  marked  so  that  the  oper- 
ator may  know  which  button  to  press  for 
low  and  which  for  medium  heat.  To  get 
high  heat  both  are  pushed.  The  operation 
is  positive  and  snappy,  and  one  hand  only 
is  needed  for  the  manipulation  of  the  push  buttons.  As 
can  be  seen  from  the  illustration  two-conductor  cord  is 
required  to  connect  to  tiie  socket  or  receptacle  and  three 
conductor  cord  is  needed  to  connect  the  switch  to  the  heat- 
ing device.  The  brass  shell  is  finished  in  polished  nickel. 
The  rating  of  this  new  three-heat  switch  is  (i  amperes  at 
12.")  \-olts  or  :!  amperes  at  2,)0  volts. 


The  Canadian  Union  Electric  Company,  Limited 
The  C.madian  L'nion  Electric  C  ompany.  Limited,  have 
openetl  an  office  in  Toronto  at  122  Wellington  street  west, 
which  will  be  under  the  personal  charge  of  Mr.  Allan  r>. 
Wearing,  the  m.maging  director  of  this  company.  They 
will  carry  in  Toronto  a  complete  stock  of  motors,  arc  lamps 
of  .ill  descriptions  and  other  electrical  cciuipment.  Tiiis  firm 
make  a  specialty  of  scientilic  ilhunination  as  applied  to  fac- 
tories, stores  and  large  outside  areas,  using  eitlier  tlie  direct, 
indirect  or  semi-indirect  system,  as  best  suited  to  the  con- 
ditions. A  particular  feature  of  their  indirect  and  semi- 
indirect  system  is  that  they  use  an  arc  lamp  instead  of  the 
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usual  tungsten  or  carbon.  This  arrangement  not  only  has 
the  advantage  of  lower  cost  in  operation,  but  is  claimed  to 
give  an  effect  more  nearly  equivalent  to  daylight  than  any 
other  form  of  illuminant. 

In  addition,  the  "Canadian  Union  Electric  Company  will- 
also  undertake  the  supply  of  complete  electrical  equip- 
ments for  power  plants  of  all  descriptions. 


For  the  Customer's  Convenience 

The  accompanying  cut  illustrates  a  paste  board  box  in 
which  all  Pass  &  Seymour  equipment  is  now  shipped.  The 
cut  shows  a  band  extending  around  the  centre  of  the  box. 
This  band  is  a  seal,  placed  there  so  that  the  customer  can 


see  at  once  whether  the  box  has  been  opened.  In  filling  an 
order  it  saves  him  the  time  of  opening  the  box  to  see  if 
someone  has  removed  any  of  the  contents.  If  the  seal  is 
intact  it  is  at  once  known  that  the  box  contains  the  quan- 
tity called  for  by  the  label. 


New  Benjamin  Factory 

Among  the  many  United  States  companies  which  have 
opened  factories  in  Canada  few  have  shown  such  rapid 
growth  as  the  Benjamin  Electric  Mfg.  Co.  of  Canada,  Ltd. 
Starting  manufacturing  in  a  small  way  in  1906  they  have 
three  times  outgrown  their  quarters  and  finally  have  built 
a  fine  plant  of  their  own  at  J 1-17  Charlotte  street,  Toronto, 
where  they  are  now  located  and  manufacturing  on  a  larger 
scale  than  heretofore.  Everyone  knows  of  the  rapid  growth 
of  the  electrical  business  in  the  Dominion  and  the  demand 
for  "goods  made  in  Canada."    The  Benjamin  company  in 


addition  to  their  new  building  ha\c  added  a  great  quantity 
of  new  and  modern  machinery  so  that  they  are  now  in  a 
l>osition  to  manufacture  in  Canada  material  and  ,  devices 
which  heretofore  have  not  been  made  in  the  .  Dominion  but 
which  had  to  be  imported.  This  means  a  great  deal  to  the 
electrical  trade  in  the  way  of  shipments  and  will  do  away 
with  the  many  inconveniences  experienced  in  importing 
goods  from  other  countries. 

The  new  building,  shown  herewith,  is  of  mill  construc- 
tion and  has  approximately  30,000  feet  of  floor  space.  One 
of  the   main   points   considered   was   that   nf   sufficient  anrl 


proper  light  both  by  day  and  night.  As  will  be  noted  from 
the  above  cut  every  inch  available  was  given  to  window 
space.  For  night  illumination  two  types  of  lighting  equip- 
ment are  installed,  one,  of  the  deep  bowl  type,  in  the  stock 
rooms  and  assembly  departments,  with  the  shallow  type 
in  the  machine  shops.  Benjamin  Reflector  Sockets  are  used 
in  this  equipment  and  it  is  a  noticeable  fact  that  it  is  un- 
necessary in  any  instance  to  use  individual  drop  cords  over 
any  machine.  As  a  result  both  the  quantity  and  the  qual- 
ity of  the  work  will  be  incren.se  and  the  products  of  this 
factory  will  be  those  of  skilled  workmen  operating  at  all 
times  under  the  most  favorable  conditions. 

The  engineering  department  of  the  company  is  devel- 
oping and  getting  under  way  complete  lines  of  standard 
devices  so  that  within  the  next  few  months  the  Canadian 
electrical  trade  will  be  able  to  purchase  practically  all  of 
their  electrical  devices  "Canada  Made."  Mr.  George  C. 
Knott  is  the  general  manager  of  the  company;  Mr.  Morgan 
P.  Ellis,  sales  manager;  Mr.  S.  T.  Farani,  superintendent, 
and  Mr.  H.  E.  Bullis,  factory  manager. 


Northern  Electric-Sturtevant  Vacuum  Cleaners 

The  Northern  Electric  and  Manufacturing  Company, 
Limited,  have  recently  been  appointed  sole  agents  in  Can- 
ada for  vacuum  cleaners  manufactured  by  the  B.  F.  Sturte- 
vant  Company,  and  in  conjunction  with  this  latter  company 
have  developed  and  brought  out  a  complete  line  of  portable 
and  stationary  types  of  Northern  Electric-Sturtevant  vacuum 
cleaners,  covering  all  classes  of  vacuum  cleaning  work.  The 
Northern  Electric-Sturtevant  cleaners  are  built  on  the  well 
known  Sturtevant  fan  principle,  one  of  the  chief  features 
of  the  complete  line  being  its  extreme  simplicity,  without 


any  delicate  and  carefully  adjusted  parts  liable  to  get  out 
of  order.  The  only  moving  part  of  the  cleaner  is  the  fan, 
which  is  of  strong  construction  and  attached  to  tl;e  end 
of  the  motor  shaft.  The  high  speed  motor  in  conjunction 
with  the  fan  creates  a  very  strong,  powerful,  and  even  suc- 
tion. This  is  as  strong  as  the  fabrics  of  carpet  and  uphol- 
stery can  stand  without  injury.  On  all  these  cleaners  the 
dust  bag  is  entirely  enclosed,  making  a  much  neater  ma- 
chine, and  overcoming  any  possibility  of  the  dust  being  cir- 
culated around  the  room.  Tlie  line  comprises  five  portable 
types,  from  the  smallest  machine  for  household  use,  to  the 
large  portable  type  for  large  hotels  and  puljlic  buildings. 
There  are  also  three  types  of  stationary  cleaners  which  have 
been  standardized,  and  which  are  adaptable  for  residences  and 
small  public  building  work.  For  large  public  buildings, 
large  offices,  and  railroad  work  special  machines  will  be 
estimated  on. 
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Cabinet-Type  Motor-Driven  Flasher 

A  distinct  advance  in  fiahher  con- 
struction has  recently  been  brought  out 
by  the  Reynolds  Electric  Flasher  Mfg. 
Co.,  in  the  form  of  a  compact,  enclosed- 
in-iron-cabinet,  simple  and  reliable  mo- 
tor-driven flasher  as  shown  in  the  ac- 
companying illustration.  The  open 
cover  shows  the  inner  parts  which  con- 
sist of  a  power  motor  specially  l)uilt 
for  this  work,  a  train  of  gears,  a  re- 
volving brush,  four  contacts  and  the 
necessary  fuses  and  terminals.  The 
only  moving  current-carrying  member 
is  the  brush  which  reduces  the  wear  and 
tear  and  liability  for  trouble  to  a  mini- 
mum. With  this  method  an  unusually 
([uick  make  and  break  is  obtained  so  that  loads  up 
to  ten  amperes  per  contact  are  handled  with  little  or 
no  arc.  This  equipment  meets  all  underwriters'  rules. 
The  size  of  the  flasher  is  lOVi  in.  x  9>4  in.  x  5^  in. 
so  that  it  requires  a  very  small  space  for  installing. 


The  "Nulite" 


Ever  on  the  alert  to  give  their  many  customers  the 
best  value  that  can  be  had  for  their  money.  The  Canadian 
Tungsten  Lamp  Co.  announced  in  our  last  number  the  in- 
troduction of  their  latest  tungsten  lamp  which  they  liave 
very  appropriately  christened  the  "Nulite."  Made  of  pure 
tungsten  drawn  wire  and  with  a  continuous  filament,'  they 
claim  they  now  have  a  tungsten  lamp  that  may  be  handled 
with  as  much  impunity  as  a  carbon  lamp,  thus  eliminating 
the  former  objection  to  tungsten  lamps  that  they  are  easily 
broken  in  handling.  Two  years  of  experiment  have  been 
spent  to  get  this  result,  involving  a  large  amount  of  worry, 
labor  and  expense  on  the  part  of  the  manufacturer,  in  order 
that  the  consumer  may  be  supplied  with  the  best  that  science 
can  produce.  Increased  efficiency  in  service  is,  evidently, 
the  keynote  of  this  enterprising  company's  work  and  their 
large  list  of  satisfied  customers  testifies  to  what  extent  their 
efforts  are  being  appreciated  by  the  dealer  and  consumer 
ihrougholn  the  country. 


Northern  Electric  Personals 

The  annual  General  Conference  between  the  general 
staff  and  district  managers  of  the  Northern  Electric  and 
Manufacturing  Co.,  Ltd.,  was  held  in  Montreal  from  Dec. 
2nd  to  4th.  The  conference,  which  was  most  successful, 
terminated  with  a  dinner  and  theatre  party  on  the  evening 
of  Dec.  4th. 

Mr.  W.  J.  Doherty,  supply  sales  manager,  has  been  ap- 
pointed to  the  office  of  the  Jovian  Statesman  for  the  district 
of  United  States  and  Canada,  for  the  year  ending  Oct.  15, 
1913. 

Mr.  A.  D.  Smith,  of  the  railway  department,  left  re- 
cently on  an  extended  business  trip  which  will  likely  take 
him  as  far  west  as  the  Pacific  Coast. 

Mr.  L.  A.  Burdick,  of  the  Calgary  house,  has  been  elect- 
ed Statesman  of  the  society  of  The  Rejuvenated  Sons  of 
Jove,  which  was  recently  organized  there. 

Mr.  W.  F.  Uhl,  of  the  specialty  department,  at  Win- 
nipeg, left  recently  for  a  brief  visit  to  his  home  in  Iovv;i. 
From  there  he  goes  to  Montreal  to  join  the  sales  staff  of 
the  Imperial  Wire  &  Cable  Company. 

Mr.  E.  B.  Beemer  has  been  appointed  head  of  the  wiring 
specialties  and  house  goods  department  at  Winnipeg,  taking 
the  position  of  Mr.  E.  A.  Lowden,  who  recently  resigned. 


'i'hc  Winnipeg  house  of  thi.i  company  has  coniinenccd 
a  series  of  educational  meetings  which  will  be  held  i<i- 
weekly  during  the  winter.  These  meetings  are  attended  by 
the  sales,  service  and  stock  room  stafifs.  The  object  of  the 
meetings  is  to  familiarize  the  men  more  thoroughly  with 
the  various  lines  of  merchandise  the  company  are  handling 
as  well  as  to  acquaint  them  with  sales  methods.  The  first 
meeting  was  held  on  the  evening  of  October  :!Oth,  with 
twenty-fi\e  present.  H.  C.  Bentz,  district  sales  manager, 
presided.  He  explained  the  object  of  the  meetings  and 
gave  a  general  idea  of  what  was  expected  to  be  accomplished 
by  them.  The  second  meeting  was  held  on  Wednesday 
evening,  November  Kith,  with  twenty-seven  present.  On 
this  occasion  H.  V.  MacGuyer,  sales  representative  of  the 
D.  &  W.  I'use  Com])any,  Providence,  R.  1.,  was  present,  and 
gave  a  sales  talk  on  the  "D.  &  \V."  lines. 


Westinghouse  Turbo-Alternators 

The  Railway  and  Lighting  Department  of  the  Canadian 
Westinghouse  Co.,  Ltd.,  of  Hamilton.  Ont.,  have  issued  i 
booklet  descriptive  of  Westinghouse  turbo-alternators.  Th-r 
booklet  outlines  the  history  of  the  steam  turbine  and  its 
development  during  the  past  17  years.  This  company  makes 
a  specialty  of  a  combined  impulse  and  reaction  turbine  In 
which  an  impulse  wheel  is  substituted  for  the  smallest 
section  of  reaction  blading,  a  design  not  claimed  to  give 
greater  efficiency  so  much  as  that  it  reduces  the  lengtli 
<if  the  machine  materially  and  gives  a  stiffer  design  of 
rotor.  This  type  of  turbine  is  fully  illustrated  and  de- 
scribed in  its  three  varieties — the  single  Bow,  the  double 
flow,  and  the  semi-double  flow  modification.  The  various 
parts  of  a  turbo-generator  and  auxiliary  governing  equip- 
ment are  also  carefully  described. 


Torches  and  Fire  Pots 

A  catalogue  has  just  been  issued  by 
the  Ashton  Mfg.  Co.  of  Newark,  N.J., 
makers  of  gasoline  torches  and  fire-pots 
for  all  mechanical  purposes.  Particular 
attention  is  given  in  this  catalogue  to 
a  new  kerosene  fire-pot  just  placed  on 
the  market  by  this  firm.  It  is  claimed 
for  this  fire-pot  that  kerosene,  as  fuel, 
is  less  expensive  than  other  things  and 
is  always  obtainable.  .\  perfect  blue 
flame  of  intense  heat  is  guaranteed. 
The  tank  is  made  of  heavy  galvanized 
iron  thoroughly  braced,  and  the  burner 
is  fitted  with  needle  and  packing  nut. 
giving  the  operator  perfect  control  of  his 
equipment.  The  accompanying  cut  il- 
lustrates the  kerosene  fire-pot. 


Browett-Lindley  Canadian  Agency 
The  John  McDougall  Caledonian  Iron  Works  Company. 
Limited,  of  Montreal,  have  been  appointed  exclusive  agents 
for  Canada  for  the  high-speed  steam  engines  built  by  Brow- 
ett,  Lindley  &  Company,  Limited,  of  Manchester,  Eng.  The 
'  Ilrovvett-Lindley"  enclosed,  forced  lubrication,  double-act- 
ing engines  are  simple  in  constructicMi.  and.  owing  to  the  clTi- 
cient  system  of  lubrication  and  perfect  balance  of  the  moving 
parts,  run  silently  and  steadily  under  all  conditions  of  load. 
This  company  has  made  a  specialty  of  building  engines  tor 
driving  dynamos  since  the  earliest  days  of  the  electrical  in- 
dustry. The  "Rrowett-Lindlcy"  is  in  use  in  the  largest  elec- 
tric light  ;ind  tramway  stations,  as  well  as  in  the  most  im- 
portant cnllicries.  steel  and  iron  works,  cotton  and  paper 
mills,  etc.,  in  h'nglaud,  and  has  earned  an  enviable  reputation 
for  econoniv  and  liigli  efficiencv. 
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The  Automatic  Surveyor  Level 

Among  the  new  improvements  being  brought  to  the  at- 
tention and  use  of  the  engineers  of  to-day,  is  the  new  Auto- 
matic Surveyor  Level,  recently  invented  by  M.  J.  Dikeman, 
of  New  York  City.  This  Automatic  Level  will  not  only  take 
the  grades,  but  will  measure  the  horizontal  distances,  estab- 
lish stations  every  .30,  100  or  200  feet,  as  desired,  and  produce 
a  complete  profile  map  of  the  line  of  survey.  It  is  claimed 
that  its  design  is  so  complete  that  it  will  do  the  work  of  the 
entire  levelling  party.  These  instruments  have  been  under 
construction  for  .several  years,  many  designs  being  built  be- 
fore a  perfect  machine  was  obtained.  While  the  instrument 
is  quite  complicated,  the  working  and  operation  is  very  sim- 
ple, and  the  entire  work  is  accomplished  by  one  man,  in  less 
than  one-tenth  of  the  time  required  by  the  usual  surveying 
party;  and  without  the  liability  of  error  or  mistake. 

The  level  is  an  electrical  instrument,  mounted  on  a  suit- 
able vehicle,  and  after  the  record  sheet  is  placed  on  the  rolls, 
the  instrument  being  adjusted  or  levelled,  is  ready  for  work, 
the  entire  record  and  data  being  taken  by  drawing  the  vehicle 
over  the  line  of  survey,  making  an  instantaneous  record  of 
every  thing  over  which  it  passes. 

The  principle  upon  which  the  instrument  is  designed,  is 
based  on  the  law  of  gravity.  The  various  motions  required 
to  produce  the  records,  are  mostly  obtained  through  the  use 
of  friction  discs,  governed  and  controlled  by  an  electrical  de- 
vice, which  increases,  decreases,  and  reverses  the  motion 
regulating  and  controlling  the  recording  device.  The  capa- 
city of  the  level  is  from  1.5  to  30  miles  per  day,  depending 
upon  the  condition  of  travel,  and  the  roughness  of  the  ground 
to  be  passed  over.  It  is  especially  adapted  to  the  preliminary 
surveys  on  any  class  of  work  and  will  be  of  great  value 
in  irrigation  and  railway  work,  although  it  is  equally  as  well 
adapted  to  the  usual  classes  of  city  work  in  paving,  sewers, 
and  general  work.  These  instruments  are  being  manufac- 
tured by  the  Dikeman  Surveyor  Company,  of  Detroit,  Mich. 


Eclipse  Electric  Cookers 

The  Electric  &  Ordnance  Accessories  Co.  Ltd.,  have 
received  an  order  from  the  Westminster  Electric  Supply 
Corporation,  Ltd.,  of  London,  England,  for  50  Eclipse  cook- 
ers of  a  new  pattern,  these  cookers  being  intended  for  hir- 
ing-out  purposes.  Designs  were  submitted  by  a  number  of 
other  cooker  manufacturers,  and  the  contract  was  placed  af- 
ter severe  tests. 

The  Electric  &  Ordnance  Accessories  Co.,  Ltd.,  are  rep- 
resented in  Canada  by  Messrs.  Canadian  Vickers  Ltd.,  office, 
30  Bleury  street,  Montreal. 


Order  for  15000  Kw.  Turbo  Generator  for  Manchester 

The  Siemens  Company  of  Canada  have  recently  received 
an  order  from  the  Manchester,  Eng.,  Corporation  for  one 
15,000  kw.  turbo-generator,  3-phase,  50  cycles,  6600  volt, 
1000  r.p.m.,  to  be  direct  coupled  to  a  Zoelly  turbine  manufac- 
tured by  Messrs.  Howden  &  Company.  The  Siemens  com- 
pany have  already  delivered  four  turbo-generators  to  '  the 
Manchester  corporation  with  outputs  of  4.500  kw.,  6000  kw., 
0000  kw.  and  7500  kw.  respectively,  and  this  new  order  serves 
to  show  the  satisfactory  operation  of  their  apparatus.  This 
company  have  built  over  eighty  turbo-generators  with  an 
output  of  4000  kv.a.  or  over,  among  which  is  one  having  a 
continuous  output  of  21,500  kv.a. 


The  wording  of  the  franchise  whicii  it  is  proposed  to 
give  the  Stratford  Railway  Co.  in  the  city  of  Stratford,  Ont., 
has  been  revised  again  and,  it  is  said,  is  practically  agreed 
upon  by  the  two  parties.  It  is  being  submitted  to  the  rate- 
payers at  the  New  Years'  elections. 


Ignition  and  Lighting  Sets 

■■  Westinghouse  Electric  Ignition  and  Lighting  System" 
is  the  title  of  a  handsome  catalogue  just  issued  by  the  West- 
inghouse Electric  &  Manufacturing  Company,  describing 
and  illustrating  in  detail  the  new  ignition  and  lighting  sys- 
tem for  gasoline  automobiles  recently  placed  on  the  market 
by  this  company.  The  book  has  an  attractive  art  cover,  and 
is  printed  by  the  off-set  process.  Complete  detail  views,  to- 
gether with  diagrams  are  given  of  the  apparatus,  as  well  as 
a  thorough  description  of  the  methods  of  construction  of 
same.  In  addition  to  the  ignition  and  lighting  sets,  a  num- 
ber of  other  automobile  accessories,  manufactured  by  the 
company,  are  described,  such  as  the  vibrating  rectifier,  auto- 
mobile tire  vulcanizer,  and  wiring  details  used  in  connection 
with  the  ignition  set. 


Aluminium 

The  British  Aluminium  Co.  of  109  Queen  Victoria  street, 
London,  E.C.,  have  issued  a  booklet  called  "Aluminium" 
which  outlines  the  use  of  this  metal  in  a  number  of  differ- 
ent industries,  e.g.,  the  automobile  industry;  in  aerial  navi- 
gation; in  the  electrical  industry  as  cable,  busbars,  and 
switch  board  connections;  in  the  railway  field  and  in  many 
miscellaneous  ways.  The  same  company  are  also  distribut- 
ing reprints  from  the  Electrical  Review  and  Electrical  En- 
gineering together  with  letters  from  prominent  engineers, 
explaining  the  characteristics  of  copper  and  aluminium  in 
transmission  line  work  and  the  entire  satisfaction  given  by 
aluminium  in  installations  made  by  these  engineers. 


Attractive  Advertisements 

A  new  feature  in  advertising  electric  appliances  and 
other  equipment  has  just  been  introduced  by  the  Ottawa  Elec- 
tric Company.  Big  posters  displaying  electric  irons,  elec- 
tric heaters,  etc.,  have  been  posted  on  the  bill  boards  in 
the  city.  There  is  a  picture  of  a  girl  with  her  hand  on  a 
switch  showing  how  all  the  articles  can  be  operated,  if  so 
desired,  by  this  one  switch  on  the  light  bracket.  At  night 
two  powerful  electric  lights,  hidden  under  reflectors,  show 
the  posters  up  to  advantage. 


Low  Frequency  Flicker  Cured  by  Two-Phase  Wiring 

The  Electrical  World  quotes  an  instance  of  a  large  fac- 
tory in  which  the  lighting  from  the  35  cycle  two-phase  mains 
gave  considerable  annoyance  by  its  flickering.  A  way  out 
of  the  trouble  was  found  by  wiring  half  the  lamps  on  one 
phase  and  half  on  the  other,  The  peak  of  one  phase  coin- 
cided with  the  valley  of  the  other,  and  the  flickerings  neu- 
tralized each  other,  with  the  result  that  no  unevenness  in  the 
illumination  on  the  working  plane  could  be  detected. 


Dissolution  of  Partnership 

The  firm  known  as  Vandeleur  &  Nichols,  comprising 
Mr.  J.  B.  Vandeleur  and  Mr.  R.  II.  Nichols,  is  in  process 
of  dissolution.  The  business,  however,  has  been  actively 
managed  by  Mr.  Nichols  for  the  past  few  months,  and  it 
is  the  intention  of  Mr.  Nichols  to  carry  on  business  in 
the  same  lines  as  heretofore. 


H.  W.  Johns-Manville  Company 

The  H.  W.  Johns-Man\ille  Company  have  recently 
opened  a  new  southern  warehouse  in  Atlanta,  Ga.  The  en- 
tire building,  embracing  three  floors  and  a  basement,  with 
a  total  floor  area  of  about  10,000  square  feet,  will  be  titilized 
exclusively  as  a  warehouse  for  a  stock  of  such  J-M  products 
as  roofing,  boiler  and  pipe  coverings,  cements,  packings,  fire 
extinguishers,  electrical,  railway  and  automobile  supplies. 
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West  Lorne  Installing  a  Gas  Producer 

The  VVfsl  Lome  Electric  Light  Co.  liave  Ijceii  granted 
a  twenty-live  year  franchise  by  the  town  and  expect  to  liave 
a  practically  new  plant  in  operation  by  l'"ebruary  \,  191  li. 
A  new  G5  h.p.  type  R.  multi-cylinder  producer-gas  engine  is 
being  installed  which  will  drive  a  couple  of  small  d.c.  gen- 
erators already  in  the  power  house.  The  i)roducer  is  a 
]'"airbanks-Morsc,  of  the  suction  type  and  will  be  arranged 
for  belt  connections  to  the  line  shaft.  At  the  outset  the 
plant  will  be  used  for  illuminating  purposes  only,  but  it 
is  hoped  later  on  to  give  a  24  hour  service. 


Smart-Turner  Pumps 

The  Smart-Turner  Machine  Co.  of  Hamilton,  Ontario, 
are  supplying  duplex  pumps  to  Mr.  Wm.  Bermingham,  God- 
erich;  The  Pratt  &  Whitney  Co.,  Dundas;  Mr.  Stephen-  Wel- 
lington, M.  E.,  Madoc;  and  the  Breslau  Brick  Co.,  Breslau, 
Ont.  The  same  company  are  also  installing  at  the  present 
time  a  rotary  pump  for  Mr.  W.  .A..  Mustard,  Baysfield,  Ont., 
and  a  centrifugal  pump  to  Mr.  L.  H.  Couillard,  East  Angus, 
Que. 


The  Stone  &  Webster  Corporation  who  are  constructing 
the  street  railway  system  in  Saskatoon  and  who  have  also 
drawn  plans  for  a  railway  system  in  Prince  Albert  now  have 
their  auditor  in  Saskatoon  working  out  a  system  of  book- 
keeping by  which  the  street  railway  operation  can  be  taken 
care  of  along  with  other  municipal  enterprises  with  tlie 
least  possible  friction. 


The  gas  producer  seems  to  be  coming  into  its  own,  al- 
though development  along  these  lines  is  slow.  The  tremen- 
dous increase  in  the  price  of  fuel  oil  has  been  a  great  factor 
in  bringing  the  producer  to  the  attention  of  a  great  many 
people  who  use  gas  for  both  fuel  and  power  purposes. 


The  Bell  Telephone  Co.  have  submitted  a  proposition 
to  the  London  city  council  offering  .$4,000  a  year  and  $000 
worth  of  free  telephones  for  a  three  years'  renewal  of  their 
exclusive  franchise. 


The  ratepayers  of  Ward  7,  Toronto,  are  asking  the  city 
council  to  make  application  to  the  Ontario  Railway  and 
Municipal  Board  for  an  order  compelling  the  Toronto  Railway 
Company  to  build  a  line  on  Bloor  street,  west  from  Dundas 
street  to  Quebec  avenue: 


Preliminary  surveys  have  been  made  for  an  electric 
railway  to  connect  Taber,  Alberta,  with  certain  coal  mines 
in  the  neighborhood  and  it  is  said  a  charter  will  lie  applied 
for  in  the  near  future  by  a  number  of  Calgary  men. 


The  Telkwa  Light  and  Power  Co.,  I^td.,  has  been  in- 
corporated with  the  usual  wide  powers.  The  head  office  of 
the  company  is  Victoria. 


Trade  Publications 

High  tension  fuses: — Bulletin  No.  1  issued  by  the  Delta- 
Star  Electric  Co.  of  Chicago,  descriptive  of  S.  and  C.  high 
tension  fuses. 

Flashers: — Bulletin  No.  34  issued  by  the  Reynolds  Elec- 
tric Flasher  Manufacturing  Co.  of  Chicago  and  New  York, 
descriptive  of  their  cabinet-type  flasher. 

T.  T.  C.  Equipment — The  Tungslolier  Co.  of  Can.ida  has 
recently  issued  a  catalogue  covering  their  line  of  W  T.  C. 
tungstoliers.    This  catalogue  will  be  found  of  unusual  in- 


lere.it  to  the  dealer  or  c<.)ntractor  intercsled  in  illuiiiiiialion. 

Governors — The  Escher  Wyss  &  Co.  are  distributing 
from  their  Montreal  office,  a  pamphlet  describing  their  uni- 
versal oil-pressure  governor  for  water  turbines.  This  pam- 
phlet deals  particularly  with  sizes  for  small  and  medium 
size  turbines. 

Supply  Catalogue:  Section  4,  second  edition  is.^ued  by 
the  Canadian  (General  Electric  Co.,  Ltd.,  of  Toronto,  de- 
scriptive of  snap.  Hush  and  knife  switches.  The  catalogue 
contain^  71)  splendidly  illustrated  pages  of  descriptive  mat- 
ter on  this  apparatus. 

Blue  Printing:  A  booklet  issued  Ijy  the  C.  F.  Pease 
Co..  too  West  Adams  street,  Chicago,  describing  blue  print 
machinery,  blue  print  room  supplies,  direct  white  print 
machinery,  drafting  room  furniture  and  supplie.->  as  manu- 
factured \)y  this  company. 

Insulators: — Booklet  issued  by  T.  C.  White,  manufac- 
turer, St.  Louis,  descriptive  of  porcelain  strain  insulators. 
This  booklet  shows  cuts,  with  descriptions,  weights,  dimen- 
sions, tests,  etc.,  of  the  improved  type  of  porcelain  insulator 
manufactured  by  this  company. 

Electrical  Books. — The  D.  Van  Nostrand  Company,  of  2.5 
l^ark  Place,  New  York,  have  just  issued  a  new  catalogue  of 
their  books  on  electricity.  The  books  are  classified  by  sub- 
jects and  appear  to  cover  very  thoroughly,  the  whole  range 
of  electrical  knowledge  and  practice. 

Presto:  A  booklet  issued  by  the  Pass  &  Seymour,  Inc. 
of  Solvay,  N.Y.,  suggestive  of  the  advantages  to  be  gained 
by  using  P.&S.  interchangeable  sockets  and  receptacles. 
I'Vom  fifteen  parts  it  is  possible  to  make  up  twenty-four 
different  combinations  of  sockets  or  receptacles.  The  meth- 
ods of  interchange  are  shown  by  a  clever  illustrated  device. 

Westinghouse:  The  Westinghouse  Electric  &  Manu- 
facturing Co.  of  East  Pittsburgh,  Pa.,  have  recently  issued 
the  following;  sheet  2441-A  outlining  points  of  importance 
in  selecting  and  applying  small  motors;  a  booklet  entitled 
"The  Westinghouse  Sewing  Machine  Motor;"'  a  booklet  en- 
titled "Electric  Ware,"  describing,  with  illustrations,  the 
various  household  equipments  manufactured  by  this  com- 
pany; a  booklet  entitled  "A.C.  watthour  meters;"  a  book- 
let entitled  "Westinghouse  motors;"  the  Textile  Quarterly 
No.  3  published  by  the  Industrial  and  Power  Department, 
describing  motor  drive  for  worsted  and  woollen  looms; 
publication  No.  13o:!  descriptive  of  their  electric  ignitor  and 
lighting  system  for  automobiles;  sheet  No.  3485  describing 
W^estinghouse  low  pressure  turbines. 


New  Books 

.\lternating-Current  Machinery, — by  William  Esty,  S. 
B.,  M.A.,  Head  of  the  Department  of  Electrical  Engineerin.g, 
Lehigh  Universitj'.  American  School  of  Correspondence, 
Chicago,  publishers  .  475  pa,ue>.  well  illustrated.  This 
treatise  has  been  prepared  with  the  >pecial  object  of  giving 
the  beginner,  and  the  practical  engineer  who  has  not  had 
the  advantage  of  a  technical  training,  a  working  knowledge 
of  alternating  machinery  and  how  to  install  and  operate  it. 
The  reader  is  assumed  to  have  some  knowledge  of  the 
elementary  laws  of  electricity  and  magnetism  but  practic 
ally  all  the  higher  mathematics  has  been  omitteil  and  graphic 
methods  have  been  adopted  wdierever  possible.  The  sub- 
ject matter  is  treated  under  the  following  heads, — alternat- 
ing-current principles,  measuring  instruments,  ;ilternator--. 
synchronous  motors,  transformers,  conversion  of  a.c.  to  d.c, 
induction  motors,  switchboard  and  station  appliances.  There 
is  no  doubt  that  a  close  stud>-  of  thi>  book  will  go  far 
towards  fullilling  the  object  for  which  it  wa^  written  and 
will  add  much  to  the  u>eftil  knowledge  of  the  reader  and 
.-tudent. 


Current  News  and  Notes 


Aurora,  Ont. 

The  council  has  passed  a  by-law  to 
purchase  the  equipment  of  the  Aurora 
Electric  Light  Company. 

Ashcroft,  B.C. 

Following  a  notice  sent  out  by  the 
Ashcroft  Water,  Light  &  Power  Com- 
pany that  customers  in  future  must  come 
to  the  office  to  pay  their  bills  by  a  cer- 
tain date,  and  that  no  bills  will  in  future 
be  rendered  a  number  of  citizens  who 
refuse  to  conform  to  the  new  rules  were 
threatened  with  disconnection  from  the 
service.  One  of  the  customers  seeks  an 
injunction  to  restrain  the  company  from 
carrying  out  its  alleged  threat. 

Acton,  Ont. 

A  by-law  is  being  submitted  on  Janu- 
ary 6th  to  authorize  the  issue  of  deben- 
tures to  the  extent  of  $8,500  for  complet- 
ing the  distribution  system. 

Bobcaygeon,  Ont. 

The  village  electric  light  power  house 
was  destroyed  by  tire  recently.  This  was 
a  small  water  power  plant  owned  and 
operated  by  the  municipality.  The  loss 
is  estimated  at  about  ,$5,000,  which  in- 
cludes the  generators. 

Chesterville,  Ont. 

A  power  and  lighting  system  is  con- 
templated. 

Cobalt,  Ont. 

A  by-law  to  raise  $60,000  to  cover  cost 
of  plant  extension  and  distribution  is  be- 
ing submitted. 

Cornwall,  Ont. 

A  by-law  was  submitted  on  Monday, 
December  33rd,  asking  approval  of  an 
agreement  between  the  town  of  Corn- 
wall and  the  Stormont  Electric  Light  and 
Power  Co.  The  company  agrees  to  in- 
stall and  operate  two  hundred  110-volt, 
75-watt  tungsten  lamps  for  $3,000  a  year 
or  at  the  rate  of  $10  each,  lights  to  burn 
from  sunset  to  sunrise  every  night.  The 
by-law  provides  that  a  ten-year  fran- 
chise be  given  the  company  under  these 
conditions. 

Clinton,  Ont. 

A  by-law  will  be  submitted  at  the  New 
Year  elections  to  raise  $33,000  to  pur- 
chase the  Clinton  electric  light  plant  and 
erect  a  transformer  station.  Power  will 
be  obtained  from  the  Hydro-electric 
Power  Commission  of  Ontario  at  $39 
per  h.p.  on  the  supposition  that  a  num- 
ber of  towns  in  the  district  take  1,500 
h.p.  between  them. 

Chatham,  Ont. 

It  is  reported  that  Mr.  D.  A.  Gordon, 
of  Wallaceburg,  has  taken  over  the  Chat- 
ham, Wallaceburg  and  Lake  Erie  Rail- 
way. It  is  further  reported  that  the 
purchase  has  been  made  for  the  C.  N.  R. 

Calgary,  Alta. 

Prcjperty  owners  in  certain  suburbs  of 
this  city  have  offered  to  build  an  exten- 
sion of  one  and  one-half  miles  to  the 
Manchester  street  car  line  at  their  own 
expense  and  make  a  present  of  it  to  the 
city,  the  only  condition  attached  being 
that  the  city  will  operate  cars  on  it.  Tlu- 


proposed  agreement  also  protects  the 
city  against  any  loss  incurred  by  opera- 
tion of  the  lines  during  the  first  three 
years. 

Commissioner  Graves  has  made  the  in- 
teresting report  that  by  using  natural 
gas  under  their  boilers  instead  of  coal 
at  $3  a  ton,  a  saving  of  between  $25  and 
$30  per  day  is  made  in  Calgary's  fuel 
bill.  The  city  is  under  contract  with  a 
natural  gas  company  to  take  10,000,000 
cubic  feet  of  gas  per  month  at  15c  per  M. 

It  has  been  recommended  that  a  water 
tower  be  erected  near  the  reservoir  and 
a  motor-driven  turbine  pump  installed. 

Dauphin,  Man. 

Councillor  Malcolm  is  advocating  erec- 
tion of  cluster  lights  on  the  main  thor- 
oughfares. 

The  town  council  recently  decided  to 
install  a  new  plant  with  three  times  the 
capacity  of  the  present  equipment  which 
is  at  present  overloaded.  It  was  sug- 
gested that  the  exhaust  steam  be  used 
for  heating  purposes. 

Dryden,  Ont. 

A  by-law  has  been  introduced  in  coun- 
cil to  take  over  the  electric  lighting  sys- 
tem of  the  Dryden  Timber  and  Power 
Company,  and  run  it  as  a  municipal  pro- 
position. 

Esquimau,  B.C. 

A  contract  has  been  closed  with  the 
B.  C.  E.  R.  Co.  to  supply  lights  and 
power  for  street  illumination  in  this 
village.  The  terms  of  the  agreement 
permit  the  municipality  to  pay  for  the 
work  in  five  equal  annual  instalments 
with  interest  at  6  per  cent.  The  B.  C.  E. 
R.  Co.  will  install  a  system  capable  of 
supplying  250  lights,  though  all  of  these 
will  not  be  installed  immediately. 

Fort  William,  Ont. 

A  strike  is  threatened  on  the  Port  Ar- 
thur and  Fort  William  Electric  Railway 
System. 

Gait,  Ont. 

At  the  January  elections  Gait  will  elect 
a  hydro-electric  commission  to  have 
charge  of  electrical  matters  here.  This 
is  in  accordance  with  a  recent  Provincial 
.\ct.  giving  municipalities  power  to  make 
such  appointments. 

A  movement  is  on  foot  to  illuminate 
tile  road  connecting  Gait  and  Preston,  a 
distance  of  about  two  and  one-half  miles. 
The  Gait,  Preston  &  Hespeler  Electric 
Railway  line  follows  the  road  it  is  pro- 
posed to  illuminate. 

The  Brantford  &  Hamilton  Railway 
Company,  a  suljsidiary  of  the  Dominion 
Power  and  Transmission  Company,  has 
given  notice  that  it  will  apply  for  au- 
thority to  construct  a  railway  line  from 
a  point  near  Langford  to  a  point  in  or 
near  Gait. 

Gananoque,  Ont. 

Notice  of  application  will  be  made  to 
next  session  of  Legislative  Assembly  of 
Ontario  for  an  act  to  incorporate  F.  A. 
Henry,  R.  A.  Sibbitt,  J.  C.  Judd,  all  of 
Ottawa;  W.  T.  .Sampson.  Gananoque,  J. 
,\.  Donexan.  Toronto,  I".  I!.  Taher,  Mor- 


ton, and  D.  W.  Green,  Lyndhurst,  under 
the  name  of  the  Gananoque,  Perth  & 
Lanark  Ry.  Co.,  company  to  construct 
and  operate  line  to  use  steam,  electricity 
or  other  motive  power  between  Ganan- 
oque and  Lanark,  with  branch  from  near 
Morton  through  Lyndhurst  and  Delta  to 
Portland. 

Halifax,  N.S. 

The  city  is  making  a  three-year  con- 
tract with  the  Halifax  Electric  Tram- 
way Company  to  provide  street  lights  at 
a  rate  of  $60  per  arc  light. 

It  is  proposed  to  ask  the  Provincial 
Legislature  to  interfere  in  behalf  of  the 
city  in  the  latters  attempt  to  regain  con- 
trol of  the  electric  railway  franchise. 
The  city  is  now  eager  to  buy  out  the 
railway  system  and  operate  it  as  a  muni- 
cipal enterprise. 

Humboldt,  Sask. 

A  contract  has  been  awarded  for 
power  house  equipment  as  follows:  en- 
gine and  boilers,  E.  Leonard  &  Sons; 
electrical  equipment,  Canadian  General 
Electric  Co.  Chipman  &  Power,  Mail  & 
Empire  Bldg.,  Toronto,  are  consulting 
engineers. 

Hamilton,  Ont. 

Negotiations  are  in  progress  between 
the  Hamilton  Street  Railway  Company 
and  the  city,  which  may  result  in  the 
increase  of  the  present  track  mileage  by 
about  fifty  per  cent. 

The  Hamilton  Street  Railway  Com- 
pany has  been  requested  to  build  certain 
extensions  in  various  parts  of  the  city. 
If  the  company  declines  to  make  these  ex- 
tensions it  is  suggested  that  the  city 
may  build  them. 

Street  railway  employees  have  accept- 
ed the  following  offer  of  the  company: 
30c,  23c  and  25c  per  hour  respectively 
for  the  first  three  years  with  2c  extra 
per  hour  for  over  time. 

It  is  announced  that  the  city  is  already 
using  more  than  the  2,000  h.p.  contract- 
ed for  and  Mr.  H.  C.  Barber,  manager 
of  the  system,  has  been  instructed  to 
make  application  for  1,000  h.p.  more. 
Kamloops,  B.C. 

Tenders  are  called  for  1,000  h.p.  steam 
pumping  and  electric  equipment. 

Kingston,  Ont. 

In  the  event  of  the  Street  Railway  Co. 
not  being  able  to  come  to  satisfactory 
terms  for  the  renewal  of  the  contract  for 
a  supply  of  power  to  operate  the  railway, 
it  is  reported  that  the  company  will  in- 
stall a  steam  plant  of  their  own.  At  the 
present  time  power  is  purchased  from  the 
city  at  the  rate  of  1.2c.  per  kw.h. 

Mr.  H.  W.  Richardson,  President  of 
the  Kingston,  Portsmouth  and  Catara- 
(|ui  Railway  Co.,  has  advised  the  repre- 
sentative from  the  joint  committee  of 
Utilities  and  Board  of  Works  that  this 
road  is  not  for  sale.  Recently  the  city 
of  Kingston  decided  to  open  negotia- 
tions re  the  purchase  of  this  road  to  be 
operated  as  a  municipal  enterprise. 

London,  Ont. 

Owing  to  strenuous  opposition  on  the 
part   of  business  men,  the  city  council 
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Attention   is    L';>i>t:cially    drawn   to   the    Siemens   tw  o    piece   eonnnuLalor   sliow  n   above.     Tliis   type   of   construction   has   been   standard  with 
us  for  a  nmnber  of  years  and  used  when  the  length  of  commutator  exceeds  about  11  inches.     The  two  sections  are  on  the  same  bolts  and 
connected  hy   lugs  so  arranged  as  to  form  vanes  and  produce  a   current  of  air  to  pass  through  the  two  sections.     Tlie  commutator  is  tiie 
same  electrically,   l)ut   mechanically   it   is  far   stronger,   and  in  addition  the  following  advantages  are  obtained : — 

Thorough  ventilation.  Cool  running  assured.  Short  commutator  bars  used.  Distortion  due  to  temperature  or  mechanical  stresses 
avoided.     Surface   always   in   good   condition.     Brush  spindles   supported  from  middle  of  short  rigid  support. 

This  construction   has  niel    with   very  favorable  comment  from  many  Canadian  engineers. 

We  have  delivered  or  on  order  for  Canada  the  following  motor  generators ; — 

1 — 800  K.W.    Canadian  Collieries,  Victoria.  1 — 800  K.W.    Dominion    Coal  Company. 

1—  700  K.W.    Canadian  Collieries.  2 — 500  K.W.    City  of  Port  Arthur  (one  of  wliich  is  a  repeat  order). 

2—  500  K.W.    City  of  Winnipeg.  1^00  K.W.     City  of  Lethbridge. 
1 — 250  K.W.    Canada   .Sugar   Refining   Company.  1 — 220  K.W.    Dominion   Coal  Comi>any. 

City  of   Lethbridge.  1 — 100  K.W.    Northern   Ontario   Light   &    Power  Company. 

Winnipeg  Technical  Schools.  1 —  70  K.W.     Larimer  Company,  Winnipeg. 


1—  200  K.W. 

2—  70  K.W. 


Siemens  Company  of  Canada^  Limited 
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have  decided  to  alluw  tlie  by-law  deal- 
ing with  the  electrilicatKin  of  the  Lon- 
don and  Port  Stanley  Railway  to  stand 
o\'er.  It  WA>  the  original  intention  to 
submit  this  by-law  on  January  1st. 

It  is  said  surveys  will  start  at  once  for 
new  radial  lines  between  London,  St. 
Mary's,   Sarnia,   Chatham  and  Windsor. 

Following  the  objection  raised  by  one 
of  the  aldermen  that  the  sum  of  $30,- 
000  was  too  large  an  amount  to  pay  for 
street  lighting.  Prof.  Angus,  of  the  Uni- 
versity of  'roronto,  has  made  a  report 
in  which  he  names  $19,000  as  a  reason- 
able sum. 

Lethbridge,  Alta. 

Operating  hgures  to  date  of  the  Leth- 
bridge street  railway  system  recently 
handed  out  by  Superintendent  Arthur 
Keid  show  that  for  the  hrst  eighty-four 
days  of  operation  the  total  earnings  were 
$1.5,159,  or  a  daily  average  of  $1S2.  .\s 
the  daily  expense  of  operation,  including 
interest  and  sinking  fund  is  placed  at 
only  $190,  it  is  hoped  that  the  hrst  year 
will  easily  see  the  system  carrying  its 
own  charges.  The  new  turbo-generator 
is  reported  to  have  been  started  up  dur- 
ing the  early  part  of  December. 

Moose  Jaw,  Sask. 

City  Engineer  Antoiiisen,  following 
his  return  from  a  trip  of  in>pecti(in  (il 
a  coal  property  some  forty  miles  -^oulli 
of  this  city,  ha^  >tated  his  belief  in  the 
possibilities  nf  cheai)  electric  power  from 
this  point.  The  natural  plan  would  be  to 
construct  a  development  plant  in  the  coal 
Helds  and  transmit  energy  at  a  high  volt- 
age to  the  city. 

In  a  report  recently  made  by  Mr.  B.  ¥. 
Haanel,  Ottawa,  on  the  coal  deposits  in 
the  neighliorhood  of  Moose  Jaw,  it  is 
stated  that  this  lignite  is  particularly 
well  adapted  for  use  in  a  producer  gas 
plant. 

Montreal,  Que. 

Plans  of  the  location  of  the  (irnament- 
al  light  standards  on  St.  Catherine  St. 
from  Papineau  to  Atwater  ave.  were 
submitted  to  the  Board  of  Control  by 
Superintendent  Parent  of  the  city  Light 
Department.  The  plans  call  for  142 
jtandards. 

North  Bay,  Ont. 

A  by-law  is  being  submitted,  asking- 
power  to  borrow  $60,000  for  electric  dis- 
tribution system. 

Niagara  Falls,  Ont. 

It  is  said  the  Electric  Light  Cnnimis- 
sion  of  this  place  will  lay  in  a  >tock  of 
tungste!!  and  carbon  incandescent  laiups 
and  the  various  articles  of  household 
equipment  to  be  sold  to  users  of  elec- 
tric power  at  cost. 

The  Niagara  Falls  Queen  Victoria 
Park  Commission  have  given  permission 
to  the  Ontario  Power  Company  to  en- 
large power  house  and' install  two  more 
units  of  IIS, 500  h.p.  each,  including  tur- 
bines, generators,  govern(jrs,  switchboard, 
)ien stock,  etc. 

Nelson,  B.C. 

1 1  is  said  the  street  lighting  system 
here  will  be  in  ojieration  by  the  begin- 
ning of  the  year.  Three  light  standards 
are  being  installed. 

Owen  Sound,  Ont. 

.\  by-law  will  be  submitted  at  tile  New 
'^'ear  to  authorize  the  issue  of  $50,000 


debentures  to  meet  an  overdraft  and  to 
cover  needed  extensions  at  the  electric 
light  plant.  It  is  suggested  that  auto- 
matic stokers  be  installed  and  low  pres- 
sure steam  turbine  to  operate  by  exhaust 
steam. 

Ottawa,  Ont. 

A  by-law  is  being  suljmitted  to  author 
ize  the  Ottawa  Electric    Railway  Com- 
pany to  construct  certain  extensions  to 
their  line. 

Orillia,  Ont. 

A-  by-law  will  be  submitted  providing 
for  the  placing  of  the  municipal  enter- 
prise under  a  Water,  Power  and  Light 
Commission. 
Parry  Sound,  Ont. 

A  by-law  to  raise  $5,500  for  altering 
and  improving  the  electric  light  plant,  is 
being  submitted. 

Port  Arthur,  Ont. 

The  city  council  has  recommended  the 
purchase  of  four  pay-as-you-enter  cars 
for  their  main  line. 

,\  by-law  is  being  submitted  to  expend 
$13,000  for  the  purchase  of  a  motor-gen- 
erator at  Port  Arthur.  A  by-law  is  also 
being  submitted,  a>king  authority  to  is- 
sue debentures  for  $(1,550  for  extensions 
to  the  lines  of  the  street  railway  system. 

Port  Colborne,  Ont. 

The  Ontario  Power  Company  is  con- 
structing a  one-storey,  il5  x  7  5,  concrete 
foundation,  steel  and  lirick  construction, 
sub-station  here. 

The  Ontario  Power  Company  has 
promised  to  readjust  the  electric  lighting 
rates  after  the  new  j'car. 

Port  Dalhousie,  Ont. 

A  by-law  is  being  submitted,  author- 
izing the  appointment  of  a  Light  and 
Heat  Commission  to  manage  the  recep- 
tion, distribution  and  supply  of  electric 
power. 

Peterboro,  Ont. 

A  by-law  is  being  submitted  to  the 
ratepayers  on  January  1st,  autlujrizing 
the  expenditure  of  $120,000  on  a  muni- 
cipal lighting  system. 

Prince  Albert,  Sask. 

The  by-law  to  expend  three-quarters 
of  a  million  dollars  on  a  hydro-electric 
power  proposition  is  being  again  sub- 
mitted to  the  electors  owing  to  some  lit- 
tle technicality  that  was  formerly  over- 
looked. 

Port  Alberni,  B.C. 

Contract  has  been  awarded  for  one 
Diesel  oil  engine  to  Mather-Yuill  &  Co., 
429  Pender  street,  Vancouver,  and  for 
one  100  kw,  generator  and  switchboard 
to  the  Canadian  General  Electric  Com- 
pany. 

Quebec,  Que. 

The  Board  of  Conciliation  has  been 
instrumental  in  settling  the  wage  dis- 
pute between  the  Quebec  Railway  Light, 
Heat  &  Power  Company  and  its  employ- 
ees. I'irst  year  men  now  get  ITViC,  sec- 
ond year  1H>{,c.,  third  year  20^c.,  eight 
year  2IJ/;C.,  thirteenth  year  33V2C.  per 
hour.  .'\fter  i\'(.)\'ember  1st,  191  :i,  tliis 
schedule  is  increased  1c.  per  hour  all 
round. 

Revelstoke,  B.C. 

The  Revelstoke  City  Council  have  de- 
cided to  proceed  at  once  with  the  in- 


stallation of  an  arc  lighting  system 
stretching  for  about  two  miles  from  the 
C.  P.  R.  station  to  Columbia  River 
bridge. 

Rosthern,  Sask. 

.\  by-law  will  be  submitted  to  raise 
money  for  the  installation  of  an  electric 
light  plant.. 

Richmond  Hill,  Ont. 

The  Toronto  and  York  Radial  Rail- 
way Company  will  supply  this  village 
with  a  street  and  house  lighting  service. 
Yonge  street  will  be  lighted  with  twenty- 
six  80-watt  tungsten  lamps.  It  is  under- 
stood the  work  of  installation  will  be 
done  by  the  town  and  the  company 
agrees  to  supply  power  at  the  rate  of 
$20.50  per  h.p.  year.  It  is  proposed  to 
make  a  charge  of  8c  per  kw.  hour  for 
house  lighting.  Considering  that  this 
town  is  some  110  miles  from  the  source 
of  supply  a  $26.50  rate  for  50  h.p.  would 
seem  to  be  a  specially  favorable  one. 

St.  Thomas,  Ont. 

The  Commission  reports  that  this  city 
will  show  a  surplus  anywhere  between 
$15,000  and  $20,000  on  the  year's  opera- 
tion of  hydro-electric  light  and  power. 

By-law  is  being  submitted  to  rate- 
payers in  January  to  expend  $18,000  on 
street  railway  extensions. 

Souris,  Man. 

By-law  is  to  be  submitted  to  expend 
$40,000  on  an  electric  lighting  plant. 

St.  Mary's,  Ont. 

The  Water,  Light  &  Heat  Commis- 
sion have  complained  that  the  rates 
charged  the  city  by  the  Hydro-electric 
Power  Commission  of  Ontario  are  too 
high,  and  state  that  power  is  being  fur- 
nished at  a  lower  rate  to  a  private  com- 
pany in  St.  Mary's.  An  attempt  will  be 
made  to  obtain  the  same  rate  for  the 
city  as  the  private  company  is  receiving. 

The  council  is  considering  making  an 
offer  to  its  customers  to  allow  each  house 
to  install  one  verandah  lamp  not  over  55 
watts  capacity,  for  which  no  charge  will 
be  made  for  operation. 

Stratford,  Ont. 

A  new  power  line  from  Stratford  to- 
Sebringville  is  contemplated  and  plans 
and  estimates  will  be  prepared  soon. 

A  street  railway  by-law  will  be  sub- 
mitted to  the  electors  on  January  6th. 
The  company  agrees  to  obtain  its  sup- 
ply of  power  for  the  operation  of  the 
railway  from  the  Hydro-electric  Power 
Commission,  provided  the  rates  are  as 
favorable  as  those  obtainable  elsewhere. 

St.  Catharines,  Ont. 

The  city  council  has  reconsidered  its 
refusal  to  negotiate  with  the  Hydro- 
electric Power  Commission  and  will  ask 
an  estimate  on  cost  of  2,000  h.p. 

Toronto,  Ont. 

The  Northern  Electric  &  Mfg.  Com- 
pany, Ltd.,  have  awarded  to  Clarke  & 
Monds,  152  Bay  street,  a  contract  for 
factory  and  warehouse  as  follows: — ce- 
ment foundation,  reinforced  concrete, 
brick,  structural  steel  construction,  con- 
crete floors,  felt  and  gravel  roofing, 
metal  sash,  metal  lath,  gas  and  electric 
]i,ghting,  steam  heating,  \aults. 

The  I'oard  of  ("(uitrol  ha\-e  ;isked  C"om- 
missioner   Harris  to  make  a   report  on 


THE    ELECTRICAL  NEWS 


73 


The  WESTON 

SYNCHROSCOPE 

Constitutes  a  very  simple  and  absolute 
perfect  solution  of  problems  involved  in 
coupling  alternating-current  machines  in 
parallel  without  danger  or  sensible  dis- 
turbance of  circuit  conditions. 

The  indications  are  infallible. 

There  is  only  one  object  to  observe 

The  movement  of  the  pointer  is  smooth  and 
certain:  it  inspires  confidence. 

It  indicates  exact  synchronism  within  i 
deg.  of  true  phase  coincidence  over  a  wide 
range  of  frequency  and  voltage. 

Send  for  catalog  giving  full  description 
of  this  unique  instrument  and  also  our  full 
line  of  A.  C.  and  D.  C.  instruments  for 
Switchboard,  Portable  and  Laboratory 
Work. 

Demonstrations  of  the  operative  characteristics  of 
these  remarkable  instruments  may  be  observed 
incur  New  York  Ofti<i_-  and  also  in  the  offices  of 
SollinK  Keprcscntatix  cs  in  Philadelphia,  Chicago. 
San  Francisco  and  Toronto. 


Weston  Electrical  Instrument  Company, 


New  York,  114  Liberty  Street. 
Cliicago,  1504  Monadnock  Blk. 
Boston,  176  Federal  Street. 
Philadelphia,  .S42  Mint  Arcade. 
Hirmingliani,  Brown  Marx  Bldg. 
Detroit,  44  Bnlil  Block. 


.St.   Louis,  til.')  Olive  Street. 
Denver,  2.31  15tli  Street. 
San  Francisco,  GN2  Mission  St. 
New  Haven,  29  College  Street. 
Cleveland,  172!)  E.   12tli  Street. 


Toronto,  7li   Bay  Street. 


Winnipeg 
^Montreal 
Calgary 
\'ancnnver 


Xorthern  Electric 


Main  Office  and  Works 
NEWARK,  N.  J. 

London,     Audrey      House,  Ely 

Place,  Holborn. 
Paris,  12  Rue  St.  Georges. 
Berlin,  Genest  St.  .5,  Schoenber^j. 
.lohannesbnrg.    So.    Africa,  F. 
Peabody  Rice,  Standard  Bank 
Building's,  Harrison  St. 


HEAD  OFFICE: 

PRESCOT,  ENGLAND 


Paid  up  Capital  $8,500,000.00 


WORKS: 


Prescot,  Helsby  and  Liver- 
pool, England 


British  Insulated  and  Helsby  Cables 

Limited 

POWER  CABLES 

For  Working  Pressures  up  to 

30,000  Volts 

Sole  Canadian  Representatives : 

Canadian  British  Insulated  Company,  Limited 


Cablegrams  "Insulator"  Montreal 
Telephone  Main   1521,  Montreal 


Power  Building,  Montreal 
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the  purchase  by  the  city  of  six  civic 
busses. 

The  Board  of  Control  has  passed  a  re- 
commendation to  install  ornamental 
street  standards  on  Victoria  street. 

Thirty-five  members  of  the  sales  de- 
partment of  the  T.  E.  L.  Co.  held  a  ban- 
quet recently  at  which  Mr.  P.  H.  Ken:- 
ble,  chief  of  the  department,  addressed 
the  members  on  "The  Policy  of  the 
Company." 

The  Hydro-electric  Power  Commission 
of  Ontario  and  their  chief  engineer,  Mr. 
F.  A.  Gaby,  are  actively  carrying  on 
negotiations  looking  fo  the  extension  of 
their  line  west  from  St.  Thomas  to 
Windsor. 

Vancouver,  B.C. 

Following  negotiations  between  the 
parties  concerned  it  has  been  decided 
that  the  B.  C.  E.  R.  Co.  will  be  given 
special  rights  on  B.  C.  Telephone  Com- 
pany poles  on  car  line  streets.  This  is 
intended  to  do  away  with  as  much  ex- 
tra pole  construction  as  possible.  It  is 
understood  the  Telephone  Company  is 
prepared  to  sell  the  Railway  Company  a 
half  interest  in  the  poles. 

Wallaceburg,  Ont. 

The  Chatham.  Wallaceburg  &  Lake 
Erie  Electric  Railway  Company  con- 
template extensions  to  the  electric  light- 
ing system  of  town. 

Windsor,  Ont. 

An  agreement  has  l^een  signed  with  the 
Hydro-electric  Power  Commission  of 
Ontario  for  the  supply  of  2,500  h.p.  at  a 
rate  not  to  exceed  ,$38  per  h.p.  This 
rate  is  given  on  the  supposition  that 
power  will  be  required  by  a  number  of 
towns  and  municipalities  in  the  neighbor- 
hood. Work  will  be  commenced  on  the 
line  from  St.  Thomas  to  Windsor  early 
in  the  spring  and  in  the  meantime,  sup- 
plies will  be  put  in  hand. 

Wilkie,  Sask. 

By-laws  to  raise  $10,000  for  electric 
power  plant  extensions  and  $2,250  for 
extending  the  electric  light  system,  pass- 
ed recently. 

Weyburn,  Sask. 

A  by-law  has  been  approved  to  expend 
$,35,000  on  additions  to  the  municipal 
electric  light  system. 

Winnipeg,  Man. 

An  extensive  railway  scheme  brought 
forward  by  the  Porcupine  Rand  Belt 
Electric  Railway  Company,  proposes 
plans  to  build  a  line  connecting  Winni- 


peg with  Quebec  city.  In  Quebec  and  in 
Ontario  as  far  west  as  Lake  Nipigon,  it 
is  proposed  to  locate  the  line  between 
that  of  the  G.  T.  P.  and  the  C.  P.  R. 
From  Nipigon  west,  it  will  lie  south  of 
the  G.  T.  P.  and  -north  of  both  the  C. 
N.  R.  and  the  C.  P.  R.  It  is  stated  that 
75  miles  of  the  road  is  to  be  surveyed 
this  fall.  The  first  section  of  the  line 
to  be  constructed  if  this  scheme  goes 
through,  will  probably  be  from  Larder 
city  east  to  the  Quebec  boundary.  In 
all  probabilities  self-contained  cars  would 
be  used  and  there  is  some  talk  of  stor- 
age batteries. 

The  Northern  Electric  &  Manufactur- 
ing Company  have  been  awarded  the  con- 
tract for  thirty  fire  alarm  boxes. 

Tenders  will  be  received  until  Janu- 
ary Gth,  by  the  Secretary  of  the  Board 
of  Control,  for  a  supply  of  500  to  1,000 
electric  fiat  irons. 

The  Winnipeg  Electric  Railway  Com- 
pany will  likely  be  asked  to  make  a  pro- 
posal for  extension  of  its  Headingly  line 
to  Portage  la  Prairie. 

Tenders  will  be  received  by  tlie  Sec- 
retary of  Winnipeg  Board  of  Control  un- 
til January  24,  IDll!,  for  supply  of  three 
step-down  transformers,  2,700  kw.  each. 

Commissioner  Robson  has  issued  an 
(irdcr  for  the  joint  use  and  ownership  of 
poles  by  the  Winnipeg  Electric  Railway 
Co.  and  the  city  of  Winnipeg. 

Yellow  Grass,  Sask. 

Town  will  install  comi)lete  electric 
ligl^ting  and  power  plant. 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 

SEND  FOR  HAND  BOOK 


ATENTS 


PHONE 

MAJN 

2582 


I^IDOUT  8s.  MAYBEE 

59  Yonge  Street 
TORONTO,       -       .       .  CANADA 


Condensed  Department 

RATE 

Positions  Wanted      \    q  „_„t,  „  ,.,„,.j 
Positions   Vacant  ^.  ^ 

Miscellaneous.  '  tion. 

Tender  advertisements,  equipment  for  sale, 
etc.,  15  cents  per  agate  line  (14  agate  lines 
make  one  inch)  per  insertion. 

Advertisers  who  wish  to  conceal  their  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
number   without  extra  charge. 

Forms  close  on  the  18th  of  each  month. 


Situations  Wanted 


Electrician  open  for  engagement — expeiience  in 
wiring,  ojierating  and  repair  work.  Jiest  refer- 
ences; age  20.  Ajiply  I'ox  070,  Electrical  News, 
Toronto,   Ont.  1 


I'usition  as  H y<lro-electvic  Power  House  Super- 
intejident  of  small  plant  or  assistant  in  larger 
I)lant.  Ten  years  practical  experience  in  care, 
maintenance  and  operation  of  power  house  and 
sub-station  apparatus.  Good  technical  education. 
Associate  A.  I.  E.  E.  Best  references.  Box  059, 
Electrical  News,  Toronto,  Ont. 


Electrical  Engineer,  McGill  graduate,  seven 
years'  experience  with  steam,  hydraulic  and  in- 
ternal combustion  generating  plants,  operation 
and  construction,  wishes  position  as  superintend- 
ent of  power  system  or  with  consulting  firm. 
Will  go  anywhere  but  prefer  British  Columbia. 
Salary  .fL'.OOO  ,ier  annum.  Reply  Box  GGO,  Elec- 
trical News,  Toronto,   Ont.  1-3 


Situations  Vacant 


Draughtsman  wanted,  by  Toronto  Uydro-elec- 
tiic  System,  experienced  on  High  ami  Eow  Ten- 
sion, Sub-station  Design.  Good  salary.  -\pply 
Station  Department,  228  Yonge  Street,  Toronto. 
 1 

Draughtsman  --  First-class,  experienced  in 
.Switcli  Gear  for  High  Tension  and  I^ow  Tension 
y\.(.'.  work  for  large  Hydro-Electric  Plant  in 
C"anada.  Must  be  neat,  acctu-ate,  capable  and 
able  to  do  designing  and  layoiU  work  under  sup- 
ervision. Also  Junior  on  similar  work.  Apply 
lo  Toronto  Power  Company,  Niagara  Falls,  Ont., 
Canada.  1-2 


Car  Ventilating  Systems 


The  Vacuum  Car  Ventilating  Company  has 
commenced  manufacturing  Mechanical  Car  Ven- 
tilating Systems  under  Canadian  Patent  No. 
128070,  dated_  September  13,  1910,  and  is  pre- 
pared to  furnish  same  on  demand.  For  detailed 
information  and  prices,  address  Lock  Box  No. 
25.  Windsor,  Ont.  lO-t.f. 


RECO  FLASHERS 


FOR  ELECTRIC  SIGNS  AND 
DISPLAYS 


.VIUUSTABLE 


COLORED  LAMP  HOODS 

CKT  ont  I.A'IKS'I'   lU  r.I.Kl  IN.K 

Reynolds  Electric  Flasher  Mfg.  Co. 

1-flrgcst  Manufacturers  of  Flashers  in  the  World. 
A!s  >  M  inufacturers  oi  BilUvard  Reflectors,  Time  Clocks, 
Tran«(ormers,  Window  Display*:,  etc. 
N'o.  1 12.^  Hroidway,  New  York.    No.  6i/-6ii  W.  Jackson  Blvd..  CHICAGO 


ELECTRICAL  MACHINERY 

AND  REPAIRS 

Armatures  Complete 
Armatures  Rewound 
Armature  Coils 
Armature  Shafts 
Field  Coils 


pnAcricAL 
ELECTRICITY 


Commutators  New, 
Refilled  or  Assembled 


Every  electrician 
should  have  a 
copy  of  this  book. 
Price  -  $2.00 
delivered 


CLEVELAND  ARMATURE  WORKS,  Cleveland,  Ohio 
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WHITE  S  IMPROVED  PORCELAIN  STRAIN  INSULATOR 


Not  affected  by  climatic  changes.    Is  sure  money  saver — and  gives  perfect  satisfaction  wherever  used. 

T.  C.  WHITE,  1124  Pine  St.,  St.  Louis,  Mo. 


Write  fur  Siiiiiple  and 
BiiUe(in 


Tungsten  Lamps 

Immediate  delivery.  Ameri- 
can shapes.  An  awfully 
good  lamp.  Send  for  a  trial 
lot,  at  case  lot  price. 

Carbon  Lamps 

The  same  lamp  we  have  al- 
ways handled.  We  couldn't 
improve  on  the  quality  if  we 
tried.  The  price  is  also  right. 

Other  Agencies 

Hotpoint  Electric  Irons,  etc., 
Rollinson  Bell  Ringers, 
Transformers  and  Rectifiers,  Cutter  Flush  Switches,  Plates 
and  Receptacles,  "  Broolcduct "  (Circular  Loom),  Prismatic 
Shades.  Switch  Boxes,  Fuses,  etc.  Stromberg  Electric 
Time  Clocks  and  Cost-Keeping  Machines. 


E.  A.  Greene  Co.,  Limited 

145  Church  Street,  Toronto 

TeU.  Adelaide  2240,  2241 


Dissolution  of  Partnership 

Notice  is  hereby  given  that  following  an  application 
to  the  High  Court  of  Justice  of  the  Province  of  Ontario 
by  Mr.  R.  H.  Nichols,  the  partnership  of  the  firm 
known  as 

VANDELEUR  &  NICHOLS 

is  dissolved  as  and  from  Nov.  26,  1912. 

Mr.  Nichols  is  continuing  in  business  in  the  usual 
manner,  at  the  same  business  address,  Dineen  Building, 
Toronto,  and  solicits  the  continuance  of  his  customers' 
patronage. 


Special  Prices 

on  Electrical  Books 


The  Following  Books  are  Offered  Subject  to 
Previous  Sale 

The  Steam  Turbine,  liy  Robert  M.  Xeilson.  Published  in  1903  by 
Longmans,   Green   &■   Co.,   294  pages,   illustrated.     Price  .$1.00. 

Telegraphy,  Ijp  Sir  \V.  II.  Preece,  K.C.B.,  and  Sir  J.  Sivewright,  M..\. 
Pnlilislieil  in  lOO.'j  by  I,ongnians,  Green  &  Co.,  504  pages.  'Price 
.^l.l.'O. 

Electro-Dynamos,  by  Charles  Asliley  Carus- Wilson.  Published  in  1898 
l)y  Longmans,  Green  &  Company.     298  pages,  Price  .50c. 

Elementary  Lessons  in  Electricity  and  Magnetism,  by  Silvanus  P. 
Thompson.  Published  in  1895  by  MacMillan  &  Company,  G28 
pages,  illustrated.     Price  50c. 

Electric  Lighting  &  Heating,  by  Sydney  F.  Walker,  Published  in 
1907  by  Norman  W.  Henley  I'ublishing  Company.  438  pages, 
illustrated.     Price  $1.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.M.,  Ph.D. 
Publislied  in  1908  by  American  School  of  Correspondence.  230 
pages,  illustrated.     Price  $1.00. 

Telephone  Law,  by  A.  II.  McMillan.  Published  in  1908  by  McGraw 
Publisliing  Company.     332  pages.     Price  $1.50. 

Explanations  of  Switch  and  Signal  Circuits.  Published  in  1907  by 
Doran  &  Kasner.     140  pages.     Price  40c. 

Elementary  Electrical  Calculations,  by  W.  H.  N.  James,  A.R.C.Sc. 
Published  in  1905  by  Longmans,  Green  &  Company.  216  pages, 
illustrated.     Price  50c. 

Practical  Alternating  Currents  and  Power  Transmission,  by  Newton 
Harrison,  C.E.  Published  in  1906  by  W.  L.  Hedenberg  Publish- 
ing Company.     370  pages,  illustrated.     Price  50c. 

Practical  Methods  of  Electro-Chemistry,  by  F.  M.  Perkin,  Ph.D.  Pub- 
lished in  1005.    322  pages.    Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max.  Planck.  Published  in  1903. 
272  pages.     Price  $1.00. 

Text-Book  of  Electrochemistry,  by  Svante  .\rrhenius.  Published  in 
1902.     344  pages,  illustrated.     Price  .^il.Od. 

HUGH  C.  MacLEAN,  LIMITED 

220  King  Street  West 


Toronto,  Ontario 


"MONOWATT" 

TUNGSTEN  LAMPS 

One  watt  per  candle  power 
in    all    sizes.     Best  Qualify 

in  stock  at 

G.  LEWIS 

Sole  Agent 

P.  O.  Box  1513     14  St.  Sacrament  St.,  MONTREAL 
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The  Backbone  of  KELLOGG  Receivers 

In  the  i)ast,  exchaui^c  managers  liave  always  had  freqnent  annoyances  and  expense 
from  broken  receiver  shells  and  mouthpieces.  \'"aluable  time  was  lost  in  replacing" 
them.  ^  ll;^:  , 

A  few  years  ago  the  Kellogg  Company  started  to    manufacture    receivers  and 
transmitters  with  special  metal  reinforcing.    They  were  well  received — became  the 
admiration  of  everv  telephone  man,  and  there 
for  them  ever  since. 

In  the  making 
rubber  insulation 


lias  been  a  steadily  increasing  demand 


Wishing  You  a 
Successful  New  Year 


of  these  receivers  and  mouthpieces  the 
is  forced  around  the  steel  frame  by 
means  of  special  maclrinery.  The  recei\'er  cap  is  reinforced 
in  a  similar  manner  with  the  metal  perforated  disk,  flanged 
at  its  circumference.  (.See  lower  part  of  right  hand  illus- 
tration). The  flanges  protect  the  threads  and  rim  of  the 
receiver  while  the  perforations  in  the  metal  hold  the  insu- 
lation intact. 

The  illustration  in  the  upper  left  hand  corner  of  this 
page  is  of  a  bimch  of  these  reinforced  parts  in  an  oven. 
These  have  just  been  baking  for  forty  minutes  in  order 
to  eliminate  all  chemical  action,  after  having  been  copper 
plated. 

Our  reinforced  receivers  and  uKnithpicces  had  not  long 
been  in  the  market  before  they  became  known  as  the  "Un- 
breakable Receivers"  or  the  '"Unbreakal^Ie  Mouthpieces." 
Large  operating  companies  order  tliem  in  large  cpiantities 
because  they  realize  the  greater  economv. 

Do  you  wisli  to  be  freed  from  tlie  exi)ense  and  an- 
noyance of  replacing  receivers  and  mouthpieces  every  little 
wliile?  Try  out  the  Kellogg  rubber  jacketed,  steel  rein- 
forced receiver. 


KELLOGC  SWITCHBOARD  &  SUPPLY  COMPANY 


OPFKJE.S  AT 


KANSAS  CITY    CHICAGO    SAN  FRANCISCO 


Our  Canadian  Representatives 
At  Winnipeg      -     HOUSTON  &  CO. 
At  Regina       -     R.  S.  DEERING 


TIM':    I'-.IJOC'I'RICA  I.  .\'i':vvs 
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Vacuum  Cleaners 

Are  New  Business  Getters 
for    the    Central  Station 


Back  of  Northern  Electric 
Sturtevant  Vacuum  Cleaners  is 
the  Experience  and  Guarantees 
of  two  reputable  Manufact- 
urers. 


They  are  built  on  the  right  principle  and  represent  the  acme  of  per- 
fection in  vacuum  cleaner  construction. 

The  combination  of  hig^hest  quality  with  utmost  efficiency  makes  them 
the  best  sellers. 

The  line  includes  portable  cleaners  for  residences  and  small  buildings. 
Stationary  cleaners  for  hotels,  offices  and  public  buildings. 

An  interesting  proposition  awaits  the  wide-awake  dealer. 


WRITE    FOR    IT  TO-DAY 


TML 


AND  MANUFACTURING  CO.  limited 

Manufacturers  and  Distributors  of  Telephone  Apparatus,  Electrical 
Supplies    and    Fire    Alarm    Apparatus  for  every  possible  need 


MONTREAL 


HALIFAX 


TORONTO 


WINNIPEG 


REGINA       CALGARY  EDMONTON 


VANCOUVER 
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Three  Phase 
Transformers 


Three  Pha^e  Pole  or  Station  .Transformers 


THE  three  phase  transformer  has  proved  to  be  the  most  efficient  type 
from  every  standpoint.     Ferranti  three  phase  pole  or  station  trans- 
formers will  reduce  your  construction  cost — reduce  your  losses  and 
increase  your  efficiency. 

In  Ferranti  transformers  all  coils  are  wound  with  copper  of  ample  sec- 
tional area,  thereby  reducing  copper  losses  to  a  minimum.  Suitable  lugs 
are  provided  allowing  the  internal  structure  to  be  removed  and  inspected. 

Ferranti  Limited  have  made  a  specialty  of  three-phase  transformers  for 
years  and  their  product  is  a  tried  and  proven  one. 

Send  us  your  enquiries 

The  Ferranti  Electrical  Co. 
of  Canada^  Limited 

90  Sherbourne  St.  56  Albert  Street 

TORONTO  WINNIPEG 


THI<:    lUjRCTklCAI.  NRVVS 
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An  Indestructible  Element 


Royce  Patent  Economic  Electric  Radia- 
tors are  a  luxury  within  the  reach  of 
everybody.  They  are  substantially  made 
and  well  finished.  Equipped  for  one,  two 
or  three  degrees  of  heat. 


Royce  &  Co. 
Mfgs. 

A  1  1  Economic 
Electric  Heating 
Appliances  are 
equipped  with 
Royce  Patent 
Indestructible 
Element.  Every 
element  is  made 
to  stand  a  test  of 
100%  overload 
without  burning 
out. 

We  also  manu- 
facture Disc 
Stoves,  Water 
Urn  Heaters  and 
Tailors'  Irons, 
Car  Heaters, 
Etc. 


The  Royce  Patent  Electric  Iron  costs  less  to  operate  than 
any  other  iron  on  the  market.  It  is  more  durable  and  will 
never  burn  out  on  rated  voltage.  This  iron  is  giving  entire 
satisfaction  in  thousands  of  households  and  laundries. 
The  new  pattern  is  fitted  with  our  patent  connector  which 
gives  perfect  contact  and  cannot  work  loose. 


Sole  Selling  Agents 


The  Ferranti  Electrical  Co.  of  Canada,  Ltd. 


Ferranti  Meters 


Gla«8  Case    Top  Connections 


Simplicity    of  construction. 
Perfect  accuracy. 
Cyclometer  or   clock  dials. 
Top  or  bottom  connections. 
Prompt  deliveries. 

Every  meter  carefully  in- 
spected before  shipment. 

Absolutely  guaranteed. 

Send  us  your  probable  meter 
requirements  and  let  us  make 
you  a  proposition. 

Large  stock  and  fully  equip- 
ped repair  and  erection  Shops 
at  Toronto  and  Winnipeg". 


Steel  Case-  Top  or  Bottom  Connections 


The  Ferranti  Electrical  Co,  of  Canada,  Ltd. 

TORONTO  WINNIPEG 
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For  Sale 


One  Number  12«B  4  Circuit  Brush  Type 

ARC  DYNAMO 

ALSO 

100   AdamsHBa^nall  enclosed 

ARC  LAMPS 

For  particulars  apply  to 

WESTERN  FAIR  ASSOCIATION,  LONDON,  ONT. 

A  M  HUNT,  Secretary 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


Good  Poles 
Quick 


That  means  us.  Our  British 
Columbia  stocks  are  complete, 
and  they're  the  finest  poles 
grown  anywhere — straig^ht, 
sound,  and  strong.  We  can  ship 
them  quick,  and  that  means  a 
lot  at  this  season  of  the  year. 
Wire  us  for  prices  today. 

The  Lindsley  Brothers  Co. 


"GOOD  POLES  QUICK" 


Spokane 


Calgary 


We  solicit  your 
enquiries  on 


ELECTRICAL  CABLE 


Federal  Engineering  &  Supplies  Limited 

TORONTO  MONTREAL 

Agents  for — 

Callendar's  Cable  &  Construction  Company 

London,  England 


Hi 


ASK  us  about 

Efficient 


Lighting 


for  your  streets,  factory,  warehouse 
or  yard 

A.  H.  WINTER  JOYNER,  Ltd. 

76  Bay  Street,  Toronto 

"Consult  A  Specialist" 


Weld  Your  Breaks 

by  Oxy-Acetylene  Process 

Our  Quick  Repair  Brigade 

is  at  your  service  Day  and  Night. 

Reduce  your  Shutdowns  to  Hours  instead 
of  Weeks. 

Express  the  broken  parts  to  us, 
or  telephone  or  telegraph  us  to 
express  our  Brigade  to  you. 
We  will  save  you  MONEY 
every  time. 

We  can  weld  practically  every 
metal  including  cast  iron. 

j    DAY  CALLS,  Adelaide  198 
TELEPHONES :     ^  nighT  CALLS,  Hillcre»t  431 

Franco  Canadian  Welding  Co. 

331  Yonge  Street,  TORONTO 


THE  ADVANCE 
LAMP  TESTER 

shows  the  current  consumption  of 
the  Tungsten  and  Carbon  lamps, 
also  small  heating  devices,  etc., 
thatare  attached  to  the  lamp  socket, 
For  A.C.  and  D.C.  current. 

Jobbers  In  all  Cnnadian  Cities 

Eldridge  Electric  Mfg.  Co. 

Springfield,  Mass. 
97  P.O.  Square 


Use  the  Railway's 
Trolley  Poles 

as  the  basis  of  )'our  new  street 
lighting  system.     You  can  easily 
convert    them    into  attractive 
Mazda  Lamp  Standards  or 
arc  lamp  supports  by  use 
of 

ERECO 
Combination 
Railway 
Lighting  Pole 
Fixtures 

This  system,  besides  saving 
you  the  expense  of  under- 
gre^und  construction,  gets  the 
wires  up  out  of  the  way  of 
traffic,  where  they  are  practi- 
cally unnoticeable  and  the  curb 
line  is  not  crowded  with  separ- 
ate lighting  standards. 

The  progressive  railway  man- 
agement will  gladly  co-oper- 
ate with  you  with  this  object 
in  view. 

Design  No.  lOOLS. 

Electric  Railway  Equipment  Co. 

Cincinnati,  Ohio 

Designers  Manufacturers 

I  iiniidian  Represcntativo. : 

Dawson  &  Co.,  Limited,  Montreal,  Winnipeg 
N.Y.  Office.  90  West  Street 
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Electrical 

Special 

Mechanical 

Directory  of  Engineers 

Interests 

Cbarlcs  H.  mitcbell 
PercivalH.mitcbcll 

Consulting  and  Sopervising 
Engineers 


Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engfineering. 


Traders  Bank  Building,  TofontO 


R,  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Eleclric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  MERRILL 

B.A.,  B.  A.Sc. 
Member  Can.  Soc.  C.  E.,  Member  A.  I.  E.  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission.  Electric 
Lighting^.    Electric  Railways.    Municipal  Engineer- 
ing.   Industrial  Plants.    Reports,  V^aluations,  Etc. 
59  Yonge  St.,  Toronto 
Phone  M.  717.       Residence,  College  5542 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervistcn. 

Suite  101,  Board  of  Trade  Bldg.,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants  . 

Teleph  <ne  Main  67  o  702  Canadian  Express 

Bldg  ,  Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Craig  St.,  Montreal 


Cecil  B.  Smith     J.  G.  G.  Kerry     W.  G.  Chace 

Smith,  Kerry  &  Chace 

Eng'ineers 

Hydraulic.  Steam,  Electric,  Municipal,  Railway 
Toronto;  Vancouver;  Boise,  Idaho; 
Portland,  Oregon 


JAS.  C.  ARMSTRONG 

Consulting  Engineer 
ELECTRICAL  MECHANICAL 
Water  Powers,  Street  Railways  &  Cement  Ian  ts 

Itoports  for  Fiiiiineing,  Plans,  SpeciHcatioiis, 
lns])eclii)ii.  Sui)er\isioii  and  Management 

Toronto  Office.     1203  Traders  Bank  Building 

Hell  Phone  Mail.  19(15. 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E.,  M.Am.  Electro-Chemical  Soc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Kailroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIP  PLACE  MONTREAL 


BOWRING  &  LOGAN 

ENGINEERS 

Municipal  and   Private  Power  Schemes 
Reports,  Plans,  Specifications  and 
Manag-enient  during  Construction 

Head  Office  :-32z  Donald  St..  WINNIPEG 
Sub  Office :— 43  Victoria  St.,  Toronto 


R.  A.  ROSS  &  CO. 

Consulting  Engineers 

MECHANICAL        STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


P.   \V.  SOTIIMA.N'  J.  A.  BrUNDIGE 

F.  P.  Mansbendel 

p.  W.  SOTHMAN  &  CO. 

ENGINEERS 

Hydro-Electric  Development 
High  Ten.sion  Power  Transmission 
Supervision  and  Management 
KENT  BUILDING  TORONTO 


.-^■^s^BlD  FOR  CK^. 


HENRY  J  WELCH  &  COMPANY 
Chartered  Accountants 

Audits,  Investigations  43  King  St.  W. 
Cost  and  general  systems  Toronto 
Assignments  and  liquidations  Canada 


Electrical  Testing 

Laboratories 

'Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


SOth  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


J.  H.  LARMONTH 

Consulting  Engineer 

('onstruction  supervision  of  Electric  Light, 
Electric  Railway  and  Gas  Plants. 

542  Confederation  Life  Bldg.,  Toront  o 


FRANCIS  DAGGER 


Consulting  Telephone  Expert  on 
Rates,  Organization  and  Operation 
of  Local,  Rural  and  Municipiil 
Telephone  Systems. 


21  Richmond  St.  W. 


TORONTO 


Charles  F.  Gray 

CONSULTING  ELECTRICAL 
ENGINEER 

Empress  Block,  WINNIPEG. 


ESTABLISHED  1849. 

BRADSTREET'S 

OttUta  Tbrougbout  the  CIvlUied 
WoHd. 

Executive  Office  : 
Nos.  346 and  348  Broadway,  New  York  City  U.S  A 

THE  BRADSTREET  COMPANYgatheis  infor- 
mation that  reflects  the  financial  condition  and  the 
controlling  circumstances  of  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring,  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial aflairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished 
and  are  available  only  by  reputable  wholesale 
jobbing  and  manufacturing  concerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Offices  in  Canada  :  Halifax,  N.S. ;  Hamilton,  Ont., 
London,  Ont. ;  Montreal,  Que. ;  Ottawa,  Ont. ;  Que- 
bec, Que. ;  St.  John,  N.B. ;  Toronto,  Ont. ;  Vancou- 
ver, B.C.;  Winnipeg,  Man.; Calgary,  Alta.;  Edmon- 
ton, Alta. 

THOS   C  IRVING, 
Gen.  Man.  WesternCanada,  Toronto 
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Union  Polyphase  Motors 


and  Motors  of  all  kinds 


The  best  motor  on  the  market 
to  stand  rough  usage  on  heavy 
overload. 

The  highest  efficiency  obtained 
by  the  use  of  the  best  material 
and  the  most  skilled  labor. 

Stocks  carried  in  Montreal,  To- 
ronto and  Winnipeg  from  which 
the  trade  can  be  supplied  at  the 
shortest  notice. 


Canadian    Union    Electric    Co,,  Limited 

122  Wellington  St.  W.,  Toronto  9  St.  Nicholas  St.,  Montreal 

Mainer  Electric   Co.,   Limited,  ei  Albert  st.,  Winnipeg 


Representatives  for  Manitoba,  Saskatchewan  and  Alberta 


injiis  Turbine  Pumps 


"INGLIS"  Pumps  are  the  first  choice  of  both  Engineer  and  Owner,  where  High  Quality, 
Kfficijncy,  and  Economy  are  considerations — Write  us  for  Photos,  Prices  and  other  information 

The  John  Inglis  Company,  Limited  Boilermakers 

14  Straehan  Avenue,  TORONTO,  CAN. 
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The  illustration  shows  one  of  the  two  3,750  B.H.P.  Turbines  and  Oil  Pressure 
Governor  Supplied  to  the  Calgary  Power  Co. 


Turbines 

 and  

Governors 

Seven  Different  Sizes  of 
Governors  Made 

Suitable  for  All  Conditions 

No  Racks  No  Gears 

Absolutely  Self  Contained 


TURBO  PUMPS  FOR  HYDRAULICING 


The  pump  illustrated  was  installed  by  the  Nipissing  Mining  Co.  for  sluicing  purposes.    A  hill  of  gravel  and  stones  being 
sluiced  off  the  rock  by  means  of  a  high  pressure  jet  produced  by  this  pump. 
HEAD  415  FEET— CAPACITY  4,000  IMP.  GALS.  PER  MIN.-710  B.H.P. 

For  Further  Particulars  Apply  to 

The  Canadian  Boving  Company,  Limited 

PIPF  street,  TORONTO  1  IMpC 

*■  ^  Vancouver  Office:  448  Seymour  St.  l-^ii  ll-JiJ 
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Electrical  Supplies 
of  every  Description 

A  few  of  our  specialties  : 

Moloney  High  Efficiency  Transformers 
Carbon  and  Tungsten  Lamps 
Rigid  and  Flexible  Conduit 
Condulets 

Large  stock  ;  prompt  shipments. 
Write  for  new  and  complete  catalogue  No.  3. 


Central  Electric  &  School 

Supply  Co.,  Limited 

36  Adelaide  St.  West,  Toronto 


Special  Machines 


When  in  need  of  any  special  electrical 
apparatus  or  repairs  to  defective 
motors  or  generators,  write  us. 

We  are  fully  equipped. 

Toronto  &  Hamilton 
Electric  Company 

HAMILTON 


STEEL  VS.  CAST  IRON 

UNILETS 


ONCE  TRIED 


ALWAYS  USED 


Because  tliey  are  luucii  lighter  and  st  rougcr  and  al  th<- 
same  time  giving  more  room  in  the  box  to  do  the  work 
than  is  found  in  cast  iron  boxes.  Thi'y  are  also  vei  v 
neat  in  appearance  and  are  now  used  by  the  most  ex- 
acting conti'actors  throughout  the  land  becauee  the\- 
make  the  job. 

Made  in  all  types  and  sizes  from  1  2-in.  to  2-in. 


HERE  ARE  JUST  A  FEW  OF  THEM 


Send  at  once  for  copy  of  complete  Catalogue 


Mamfactured  \\\ 


APPLETON  ELECTRIC  CO. 


212  North  Jefferson  St. 


CHICAGO,  ILL. 


IA)R  Sale  Hv 

Chapman  &  Walker,  Ltd.,  Toronto.     The  Mainer  Electric  Co.  Ltd., 
Winnipeg.       Marshall  Wells  Co.  Ltd.,  Winn-peg 
Montreal  Electric  Co.  Ltd.,  Montreal. 


One  of  our 
many  classy 
— artistic 
effects  in 
illuminating 
Glass  Ware. 

Write  for 
catalogue 

and 
price  list. 

It  will  pay 
you. 

KRAKNO 
GLASS  CO. 

1313  210  Fourth  Ave., 

Sand  Blast  No.  1  PITTSBURG,  PA. 

Made  in  Crystal,  Green  and  Amber 
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Westinghouse 

Self -Starting 
Synchronous  Motor-Generator  Sets 


Westinghouse  Synchronous  Motor-Generator  Set  witn  Direct  Connected  Exciter. 
Motor,  1000  Kva.    Generator,  400  Kw. 

XlirHERE  it  is   desirable  to   install  an  alternating-current 
motor-generator  set,  it  is  often  advantageous  to  drive  it 
with  a  synchronous  motor. 

Such  a  motor,  in  addition  to  driving  the  set,  can  be  so 
arranged  as  to  correct  the  power  factor  of  the  system  that 
serves  it,  irrespective  of  whether  the  natural  power  factor  of 
the  system  is  leading  or  lagging. 

The  Best  Service  always  follows  the 
introduction  of  Westinghouse  Apparatus 

Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 

Toronto         Montreal  Ottawa  Halifax         Winnipeg         Calgary  Vancouver 

Traders  Bank  BIdg.    52  Victoria  Square    Ahearn  &  Soper,  Ltd.    Telephone  BIdg.    158  Portage  Ave.  E.     311  8th  Ave.  W.     Bank  of  Ottawa  BIdg. 
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We  Have  for  Immediate  Delivery  the  Following 

DIRECT  CURRENT  MOTORS 

1  —20  h.  p.  500  V.  Westinghouse  Electric  Co.  Rebuilt 

1  —  10  h.  p.  250  V.  Royal  Electric  Co. 

1-12  h.  p.  250  V.  700  R.  P.  M.  McLachlan  Co. 

1  —  10  h.  p.  500  V.  1350  R.  P.  M.  Canadian  General  Electric 

1—  6  h.  p.  500  V.  1600  R.  P.  M.  Toronto  Electric  Motor 

2—  3  h.  p.  250  V.  Toronto  Electric  Motor 

\—}4  h.  p.  230  V.  850  R.  P.  M.  Rochester  Electric  Co. 
]—y2  h.  p.  500  V.  Jones  &  Moore 

DIRECT  CURRENT  DYNAMOS 

1  — 160  light  125   Volt  Westinghouse  Generator  with  switchboard  Rebuilt 
1 —  30  light  125  Volt  United  Electric  Co.  Generator 

ALTERNATING  CURRENT  MOTORS 

2 —  X  ^- P-  60  Cycle  1  10  V  Single  Phase  Emmerson  Motors  New 
1  —  1^  h.  p.  60  Cycle  1  10-220  V  Single  Phase  Century  Motors  Rebuih 

At  a  few  minutes  notice  we  can  supply  the  Celebrated  Le  Valley  Vitae  Carbon  Brush  in 

any  size. 

AND  REMEMBER    We  have  the  Best  Equipped  Repair  Dept.  in  the 

Province. 

The  Electrical  Maintenance  &  Repairs 

Co.f  Ltd. 

162  Adelaide  Street  West,  TORONTO 

Long  Distance  Phones  Adelaide  902-903 

The 

Canadian  Turbine 
Water  Wheel 

Normal  in  speed  and  discharge, 
giving  the  greatest  range  of  high 
efficiency  for  working  conditions. 

Conserve  the  Water  Powers. 


IVrile  for  Catalogtie  and  References. 

CHAS.  BARBER  &  SONS,  Meaford,  Ontario 
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We  can  keep  you  running  while  we 
make  your  repairs. 

Our  repairs  will  keep  you  running  sat- 
isfactorily afterwards. 


Fred.  Thomson  &  Co. 

326,  328,  330  WEST  CRAIG  STREET        -  -  -  MONTREAL 

Phones  Main  3149  and  6817       Night  Phone,  Westmount  518  and  3666 


Let  us  quote  you  on 
second  hand  


GENERATORS, 

MOTORS, 

ARC  LAMPS,  Etc. 


WE  HAVE  THE  LARGEST  STOCK  IN  CANADA 


si 


I  G  &  W  SPECIALTIES 

are  the  result  of  1  5  years'  demands  of  modern  practice.     They  represent 
many  new  and  original  ideas  by  practical  engineers. 

CABLE  ENTRANCES 


THREE  FORMS 

POT 


SUBWAY 
BOXES 


HEADS 


Underground  low-tension  Haif-Tap  Box. 
Cable  submerged  in  compound. 


SERIES 
SWITCHES 

There  are  numerous  installations  of  G  &  W  Specialties  in  many  parts  of  the  country  —  in  use  for  over 
six  years.     We  are  in  a  position  to  furnish  any  special  type  of  POT  HEAD  that  may  be  desired. 


G  ®.  W  Electric  Specialty  Company 

6408  Jackson  Park  Avenue,  CHICAGO,  U.  S.  A. 


Vol.  XXII -No.  2 


Toronto,  January  15,  1913 


"Smith" 
Francis  Turbines 

Power  house  of  the  Metropolitan  Water  and  Sew- 
erage Board,  Clinton,  Mass  ,  where  we  have  four 
units  each  of  i6oo  H.P.  under  loo  ft.  head  in  con- 
stant operation. 

Turbines  designed  for  heads  from  5  feet  to  600  feet. 
SEND  FOR  BULLETIN  N 

S.  Morgan  Smith  &  Co.,  York,  Pa. 

Branch  Offices:  167  Federal  St.,  BOSTON,  MASS 

American  Trust  Bldg.,  CHICAGO 


A  SUGGESTION  FOR  THE  COMING  YEAR 


TRANSFORMERS 

INSTRUMENTS 

METERS 

MOTORS 

WIRING 
DEVICES 

ARC  LAMPS 

CARBON  LAMPS 

MAZDA  LAMPS 


SPECIFY 


SUPPLIES 


GENERATORS 

SWITCHBOARDS 

CIRCUIT  BREAKERS 

LIGHTNING 
ARRESTERS 

RECTIFIERS 

HEATING  GOODS 

WIRES  AND  CABLES 

RAILWAY  SUPPLIES 


If  your  problem  requires  information  based  on  a  wide  range  of  electrical  manufacturing  e.\- 
perience  you  will  obtain  this  service  through  the  co-operation  of  our  nearest  district  office 

Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 

Montreal    Halifax    Ottawa    Cobalt    South  Porcupine    Winnipeg    Calgary   Vancouver   Victoria   Nelson    Prince  Rupert 
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Electrical 

Wires  and  Cables 


Bare  and  Insulated  Copper  Wires  and  Cables. 

Bare  and  Insulated  Electric  Wire  and  Cables  for 
Aerial  and  Underground  Use. 

Railway  Feeder  and  Trolley  Wire. 

Weatherproof  Magnet  and  Rubber  Covered  Wires 
and  Cables. 

Incandescent  and  Flexible  Cords. 

Telephone,  Telegraph,  Lighting,  Power  and  Street 
Railway  Wires,  Cables  and  Equipment. 


Eugene  F.  Phillips  Electrical 
Works,  Limited 

MONTREi^L     '    -         -  CANADA 


Branches:   HALIFAX    TORONTO    WINNIPEG  VANCOUVER 
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Light  Your  Curling  and 
Skating  Rinks 


WITH 


Benjamin  Fixtures 


FIXTURES — REFLECTORS  FITTINGS 

for  all  indoor  and  outdoor  requirements 


Cat.  No.  T  74 


Cat.  No.  5423 


<  24   > 

Cat.  No.  0664 


Send  us  a  sketch  of  your  rink 
and  our  engineering  department 
will  lay  out  a  lighting  system  of 

High  Efficiency 
Low  First  Cost 
Low  Maintenance 


Cat.  No.  6034 


All  Jobbers  Sell  "BENJAMIN" 


Cat.  No.  5402 


Benjamin  Electric  Mfg.  Co.    of  Canada 

11h17  Charlotte  Street,  TORONTO,  ONT. 


Limited 
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TUNGSTEN  LAMP 

White  and  Bright  as  Daylight 
Absolutely  Without  an  Equal 

Don't  be  satisfied  if  your  dealer  says 
"Here  is  something  just  as  good" — 
There  is  nothing  "Just  as  good  as  the 
NULITE." 

Genuine  Drawn- Wire-Continuous  Filament 

Ask  For  The  Nulite 

Made  in  Canada  b) 

The  Canadian  Tungsten  Lamp  Company 

HAMILTON      -      -      -  ONTARIO 
Warehouses  at:         MONTREAL  TORONTO  WINNIPEG  VANCOUVER 
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CANADIAN  AGENTS 
Federal  Engineering  Co.,  Limited 

Montreal     Toronto     Winnipeg  Vancouver 


PHOENIX 


DYNAMO 
MFG.  CO.,  LTD. 

BRADFORD  ENGLAND 


CONTRACTORS  TO 

H.  M.  ADMIRALTY 
WAR  OFFICE  AND 
CROWN  AGENTS 
FOR  THE  COLONIES 


ALTERNATORS 


FEDERAL   PAYS  THE  FREIGHT 

on  Tungsten  lamps  in  case  lots  to  the  following  cities: — Hamilton,  Toronto,  Peterboro,  Ottawa, 
St.  Catharines,  Montreal,  Quebec,  Halifax,  St.  John,  N.  B.,  Winnipeg,  Man. 

Firms  contracting  for  Tungsten  and  Carbon  lamps  should 
get  our  prices  before  closing  contracts. 

Fedram    Wire  Drawn 
Tungsten  Lamps 

are  built  to  the  most  rigid  specifications  as  to 

Efficiency 


Durability 


Life 


Prices  and  full  information  mailed  on  request 


We  can  make  you  an  attractive  proposition  on  Tungsten  and 

Carbon  Lamps 

Federal   Engineering   Co.,  Limited 


TORONTO 
90  Sherbourne  St. 


MONTREAL 
Unity  Building 
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Flame  Arc  Lamps 


LONG 


LIFE 


New  Type  W 


In  construction  work,  railway  yards,  drill  halls,  warehouses,  in  fact  everywhere  where 
gfood,  brilliant  illumination  is  required  over  large  areas  this  type  of  lamp  is  ideal. 

TheC.G.E.  Flame  Arc  Lamps  (Type  W)  are  designed  particularly  for  that  purpose. 
The  brilliancy  of  the  widely  diffused  illumination  from  the  lamp  remains  constant 
throughout  its  long  electrode  life. 

The  arc  is  steady  and  is  always  in  the  same  focus  from  start  to  end  of  trim. 
The  electrode  life  is  from  100-125  hours. 

Trimming  is  very  simple  and  only  one  carbon  is  renewed.  Either  a  white  or  yellow 
light  can  be  obtained  as  desired,  depending  on  carbons. 

The  mechanism  is  simple  and  readily  accessible.  One  noteworthy  feature  is  the  effic- 
ient clutch  which  is  sensitive  and  positive  in  its  action. 

The  casing  is  weatherproof  and  insect-tight.  The  C.G.E.  Long  Lite  Flame  Arc  Lamp 
is  strongly  and  substantially  built  throughout.  It  is  as  reliable  in  operation  as  it  is  sturd)- 
in  construction.    Send  for  full  information  regarding  this  economical  and  powerful  lamp. 


OVER  5000  NOW  IN  SERVICE 


Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 

Montreal   Halifax  Ottawa    Cobalt   South  Porcupine   Winnipeg   Calgary  Vancouver  Victoria  Nelson  Prince  Rupert 
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The  C     E.  Ozonator 


THE  Ozonator  is  a  device  for 
destroying  odours,  poisons,  m- 
fectioLis  bacteria  and  purifying"  the 
air  generally  h}'  Ozone  produced 
electrically. 

Hygienic  conditions  demand  scienti- 
fic sanitation  and  ventilation. 

Ozone  improves  ventilation  not  l)y 
taking  the  place  of  fresh  air  but  b)' 
destroying  the  foul  and  harmful  or- 
ganic substances  that  are  ever  present 
where  people  congregate.  Ozone 
sterilizes  the  air  and  increases  the 
activity  of  the  oxygen  component. 

The  C.G.  E.  Ozonator  is  used  to 
great  advantage  and  benefit  in  dwel- 
lings, halls,  lodge-rooms,  theatres, 
factories,  etc.  It  is  neat  and  compact, 
and  can  be  attached  to  any  electric 
light  socket  and  consumes  very  little 
current. 

Write  us  for  Booklet  506,  giving 
further  information  regarding  this 
new  air  purifying  device. 


UTILITY  OZONATOR 


HOIISEHOLI)  OZOXATOH 


I  ■  \  1 V  KI ;  S  A  L   O'/.l  )X  A  TO  15 


Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 

Montreal    Halifax   Ottawa    Cobalt   South  Porcupine    Winnipeg  Calgary   Vancouver  Victoria    Nelson    Prince  Rupert 


8 


THE    ELECTRICAL  NEWS 


ALPHABETICAL    LIST   OF  ADVERTISERS 


AUis-Chalmers-Bullock  ..  .. 
American  Conduit  Company 
ArchbbM  Brady  Company  . 

Armstrong,  Jas.  C  

Appleton  Electric  Co  _ 


Barber  &  Sons,  Charles  

Bell  Electric  Motor  Company  ., 
Benjamin  Electric  Mfg.  Co.  ..  . 

Benson  Co.,  Alex.  K  

Bertram  &  Sons  Co.,  John  ...  ., 

Bongard  Co.,  C.  W  

Boston  Insulated  Wire  &  Cable 

Bowring  &  Logan  

Bradstreets  

Brandeis,  Charles  

British-Aluminium  Company  ..  . 


Co. 


12  Electric  Vehicle   Assn.   of  America. 

32     Eng.  Eciuipment  &  Supply  Co  

24     Engineering  Works  of  Canada  ....  06 


87 
21 

80 
28 
21 
69 

78 
78 
78 


l-'ederal  Eng.  Co.,  Ltd  

I'^erranti  Electrical  Co.  ..  26-2 

Franco-Canadian  Company  


Gail-Webb  Manufacturing  Co   7:> 

G.  &  W.  Specialty  Company  

Gest,  G.  M  

Goldie  &  McCulloch  Co   81 

Gordon.  James  C.  &  Co  

Gorla-Current  Limiter  

Gray,  Charles  E  

Greene,  E.  A.  &  Company   68 


Campbell  Electric  Company   72 

Cameron  Lumber  Company   70 

Canada  Wire  &  Cable  Co  

Canadian  Billings  &  Spencer   . .    . .  80 

Canadian  Boving  Company  

Canadian  Bridge  Company   80 

Can.  British  Insulated  Company   ..  1!) 

Can.  General  Electric  Co  1-6-7 

Can.  H.  W.  Johns-Manville  Co.    . . 
Can.  Moloney  Electric  Company   . . 
Can.  Office  &  School  Furniture  Co.  78 
Can.  Sunbeam  Lamp  Company  ....  10 
Can.  Tungsten  Lamp  Company  ....  4 

Canadian  Union  Electric  Co   11 

Canadian  Westinghouse  Company  .  . 
Central  Electric  &  School  Supplies 

Company  

Century  Electric  Company  

Chamberlain  &  Hookham  Meter  Co. 


Limited  

Chapman  &  Walker,  Limited  

Chicago  F'use  Mfg.  Co   73 

Clermont  Sewer   Pipe   Company    ..  13 

Cleveland  Armature  Works  

Columbia  Metal  Box  Co   72 

Conduits  Company  Limited   9 

Crawford  Cedar  Company   71 

Crocker  Wheeler  Company  

Crouse  Hinds  Company  

Cutter  Company   1.5 

Cutler-Hammer  Mfg.  Co.  

Dawson  &  Company   22 

Devoe  Switch  Company  

D.  P.  Battery  Company   68 

Dossert  &  Company   68 

Duncan  Electric  Co.,  Ltd  

Eldridge  Electric  Mfg.  Co  

Electric  &  Ordnance  Accessories  Co.  16 
Electrical  Engineers  Equipment  Co.  28 

Electrical  Fittings  Co.,  Ltd  

Elec.  Maintenance  &  Repairs  Co.   .  83 
Electrical   Products  Company   ..    ..  2.'") 
Electric  Railway  Equipment  Co.  ..  . 
Electric  Service  &  Supplies  Co.  . .  . 
Electric   Railway   Improvement   Co.  76 
Electrical  Testing  Laboratories  . .  . 


Hamilton  Company,  William   78 

Harris  &  Company,  N.  W   20 

Henley's  W.  T.  Telegraph  Works  Co. 

Holophane  Company   11 

Holtzer-Cabot  Electric  Co.  .....  .. 

Imperial  Wire  &  Cable  Co  

Inglis   Company,  John   70 

Jefferson  Glass  Company   84 

Jones  &  Glassco   83 

Jordan  Bros   7,5 

Joyner  Limited,  A.  H.  Winter  . .   .  . 

Kellogg  Switchboard  &  Supply  Co.  .  67 

Kelsch,  R.  S   78 

Keeler  Company,  C.  H  

Kent  Bros   76 

Keystone  Mfg.  Company   21 

Klein,  Mathias  &  Sons   73 

Klein,  P.  H.  Jr.,  Company  

Kilmer.  Pullen  &  Burnham  

Krakno  Glass  Company  

Lafayette  Electric  &  Mfg.  Co   20 

Lancashire  Dynamo  &  Motor  Co.  . .  69 

Larmonth,  J.  H   78 

Le  Valley  Vitae  Company   •()8 

Leonard  &  Sons,  E   70 

Lewis,  G  

Lindsley  Brothers  Company   71 

Lombard  Governor  Company   SO 


Mainer  Electric  Company  

Marshall  Davis  Company   16 

McGill  Manufacturing  Co  

Merrill,  Edward  B.  . !   78 

Metropolitan  Engineering  Co   18 

Mitchell,  Chas.  H.  &  Percival  H.  .  ,  78 

Monarch  Electric  Company   22 


Xaugle  Pole  &  Tie  Co   70 

National  Engineering  Co   72 

National  Pole  Company   70 

National  X-Ray  Reflector  Co  

Northern  Aluminium  Company  . .   . .  73 

Northern  Electric  Co   23 

Ohio  Brass  Company   13 

Ontario  Lantern  &  Lamp  Co   17 

Oshkosh  Manufacturing  Company  .  24 

Ottawa  Car  Company   82 

Packard  Electric  Company   14 

Pass  &  Seymour  

Peck  Electric  Limited   77 

Phillipps,  Eugene  F  

Phoenix  Dynamo  Mfg.  Co   5 

Pittsburg  High    Voltage  Insulator 

Company   71 

Pringle  Co.,  R.  E.  T   24 

Pure  Carbon  Chemical  Co   65 

Reynolds  Electric  Flasher  Mfg.  Co. 

i\idout  &  Maybee  

Robb  Engineering  Company  '78 

Robertson  Limited,  J.  M   78 

Rollins  &  Sons,  E.  H   20 

Ross  &  Company,  R.  A   78 

Sammett,  M.  A  '  . .  . .  78 

Schaef¥er  &  Budenburg  Mfg.  Co.  ..  24 

Schoiield,  Frank  G   72 

Siemens  Bros,  

-Simplex  Electric  Heating  Company.  77 

Smith  Company,  S.  Morgan   1 

Smith,  Kerry  &  Chace   78 

Sothman  &  Company,  P.  W   78 

St.  John  Railway  Company   75 

Standard  Underground  Cable  Co.  of 

Canada   

Standard  Wiring   81 

Starr  Son  &  Company,  John  ,70 

Steel  Company  of  Canada   75 

Sterling  Telephones  

Stuart  Howland  Company   .  ,    . .    .  .  73 

Sundh  Electric  Company   25 

Thomson,  Clarence  ■  78 

Thomson,  Fred  &  Co  

Thordarson  Mfg.  Company   77 

Toronto  &  Hamilton  Electric  Co.  . .  13 

Trolley  Supply  Company  

Tungstolier  Company   17 

Mckers  Limited  

Walpole  Rubber  Company   80 

Waterous  Engine  Works  Co   66 

Watson  Jack  &  Company   76 

Weidman,  H   21 

Welsh  &  Company,  Henry  J   78 

Western  Lumber  &  Pole  Company  .  71 

Weston   Electrical    Instrument   Co..  65 

WHiite,  T.  C  


The  Advertisements   in   the  "Electrical   News"  represent  the 

leaders  in   their  line 


THE    KfJCCTRlCAL  N1':WS 


9 


Men  Who  Know  Conduits 

Invariably  Specify 

"Galvaduct"  and  "Loricated" 


Arena  Gardens,  'I'oronto — A  (ialvadiict  Building 


THE  CONDUIT  QUESTION? 

Every  exacting  engineer  and  architect  is  vitally  interested  in  Conduits  because 
the  question  of  conduit  protection  is  an  absolute  necessity  in  modern  building  and 
engineering  practice. 

We  are  prepared  to  submit  convincing  proof  that  "GALVADUCT"  and  "LORICATED" 

Conduits  give  longer  life,  better  service,  and  more  clearl\  meet  the  conditions  for  which 
they  are  made  than  any  other  conduits  produced. 

If  your  jobber  cannot  supply  you,  write  us 

Conduits  Company  Limited 

Toronto  and  Montreal 
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SUNBEAM  LAMPS 

are  made  from  material  and 
knowing  how 

No    Guess  Work 

Sunbeam  MAZDA  Tungsten  Carbon 
and  Gem  Lamps  have  often  been 

Imitated  But  Never  Equalled 

The  label  is  the  guarantee  of 

QUALITY 

=====   MADE    IN    CANADA   BY  ======= 

The  Canadian  Sunbeam  Lamp  Co. 

Limited 


Main  Office  and  Factory : 
DufFerin  and  Liberty  Streets 
Toronto 


Northwestern  Office  and  Warehouse : 
173  McDermott  Avenue 
Winnipeg 


THE    EI.  RCTR  I  CA  r.    N  !<.  W  S 


The  most  efficient  enclosing  lighting 
Unit  ever  made 


No.  8342 
Realite 
Data  book  pages  S  2.7-2.9 


Artistic  and  beautiful  with  wonderful 
results 


New  Holophane  Units  for  Large  Interiors 

THE  HOLOPHANE  CO.,  Ltd.,  Toronto 

Makers  and  Distributors  of 

HOLOPHANE  GLASS  and  STEEL.  IRIS  ■  VELURIA  -  CALLA  ■  PYRO  ■  Cut  and  Etched. 


Union  Polyphase  Motors 

and  Motors  of  all  kinds 


The  best  motor  on  the  market 
to  stand  rough  usage  on  heavy 
overload . 

The  highest  efficiency  obtained 
by  the  use  of  the  best  material 
and  the  most  skilled  labor. 

Stocks  carried  in  Montreal,  To- 
ronto and  Winnipeg  from  which 
the  trade  can  be  supplied  at  the 
shortest  notice. 


Canadian    Union    Electric    Co.,  Limited 

122  Wellington  St.  W.,  Toronto  9  St.  Nicholas  St.,  Montreal 

Mainer  Electric   Co.,   Limited,  ei  Albert  st,  Winnipeg 


Representatives  for  Manitoba,  Snskatcliewan  and  Alberta 
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Butt  Joint 
Core  Type  Transformers 


Note  the  arrangement  for  holding  the  core 
centred  in  the  tank  so  that  the  transformer 
can  be  shipped  complete  in  its  case  ready  for 
immediate  service. 

Note  also  the  strong  mechanical  arrangement 
of  both  H.  V.  and  L.  V.  leads  from  coils  to 
terminal  board. 

Note  how  easily  the  butt  joint  core  type  trans- 
former is  dismantled.  The  edges  of  punchings 
meet  but  do  not  overlap,  and  the  top  yoke 
can  be  quickly  removed  in  case  of  injury  to 
any  of  the  coils. 

Note  the  highly  insulated  H.  V.  coils  so  as- 
sembled as  to  expose  the  entire  surface  to  the 
cooling  oil. 


K.  W.  Transformer 

Works  -  -  -  MONTREAL 

ALLIS-GHALMERS-BULLOCK 

LIMITED 


Sales  Offices  :    MONTREAL,  Canadian  Express  Co.  Bldg. 

WINNIPEG  Builders  Exchange  Bldg. 
COBALT 


TORONTO,  Traders  Bank  Bldg 
VANCOUVER,  Dominion  Bldg. 
CALGARY 
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0«B  Emergency 
Hose  Bridge 

Permits  heaviest  electric  cars  to  pass  over  tracks 

crossed  by  fire  hose. 
Can  you  afford  a  blockade? 

Page  901  of  Catalog  No.  12 

THE  OHIO  BRASS  CO.,  Mansfield,  Ohio,  U.  S.  A. 


Use  Good  Motors 

To  Drive  Your  Factory 


SUCH  ARE  MANUFACTURED  BY 

Toronto  &  Hamilton 
Electric  Company 

HAMILTON 

Have  you  any  repairs?    Write  us 


STEEL  VS.  CAST  IRON 

UNILETS 


ONCE  TRIED 


ALWAYS  USED 


Because  they  are  miicli  lighter  and  stronger  and  at  the 
same  time  giving  more  room  in  the  box  to  do  the  work 
than  is  found  in  cast  iron  boxes.  They  are  also  veiy 
neat  in  appearance  and  are  now  used  by  the  most  ex- 
acting contractors  throughout  the  land  becaufe  they 
make  the  job. 

Made  in  all  types  and  sizes  from  1  2-in.  to  2-in. 


HERE  ARE  JUST  A  FEW  OF  THEM 


Send  at  once  for  copy  of  complete  Catalogue 
Manufactdred  By 

APPLETON  ELECTRIC  CO. 

212  North  Jefferson  St.        -         -         CHICAGO,  ILL. 

For  Sale  Bv 

Chapman  &  Walker,  Ltd.,  Toronto.     The  Mainer  Electric  Co.  I  td., 
Winnipeg.       Marshall  Wells  Co.  Ltd.,  Winn'peg 
Montreal  Electric  Co.  Ltd.,  Montreal. 


Clermont  Sewer  Pipe  Co. 

Multiple  and  Single  Duct  Conduit  for 
Underground  Work 

We  challenge  the  world  on  finish  and  durability  of 
our  material.  Our  plant  is  located  giving-  us  the 
lowest  freight  rates  to  Canada. 


B.S.  BARNARD,  Vice-Pres.         50  Church  St.,  New  York  City  ti 
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PACKARD 

METERS 


TYE  K  METAL  CASE 


For  All  Circuits 


Always  Reliable 


Permanent  Accuracy 


Every  Meter  Guaranteed 


TYPE  PK  POLYPHASE 


Large  Stocks  at  St.  Catharines  and  Winnipeg  St.  John  Railway  Co.,  St.  John,  N.B. 

General  Supplies,  Limited,  Calgary,  Alta. 

The  Packard  Electric  Company,  Limited 


Factory:  ST.  CATHARINES 


General  Sales  Office 
901'<902  Traders  Bank  Building, 
TORONTO 


N.  W.  Office  and  Warehouse 
WINNIPEG 
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Perhaps  no  one  piece  of  electrical  apparatus 
is  more  widely  used  than  the  I-T-K  (Circuit 
Breaker.  Certainly  none  has  a  higher  re[)u- 
tation  for  effectiveness  and  reliability. 


The  cut  illustrates  an 

I-T-E  Overload 
Circuit  Breaker 

L-L  Type  with  a  part  of  the  housing 

removed,  showing 
the  admirable  sim- 
plicit}'  of  the  work- 
ing parts. 


For  more  detailed  information  as  to  this  and 
other  types  of  I-T-E  Circuit  Breakers  see 
the  new  I-T-E  CIRCUIT  BREAKER 
HAND  BOOK. 

THE  CUTTER  COMPANY,  PHILADELPHIA 

W.  I'.  JcKsiip,  l-2(»  Lil)c!il\  .Stirol,  Now  York  (.'ilv. 
ir.  F.  Darby,  Jr.,  l.iol  Jloiiadnock  Block,  ( 'hiii(t;(i.  111. 
H.  \V.  MacVaugli,  UlK  Paik  Hiiildiiig,  IMtt.sburgli,  I'a. 
Thos.  E.  Ueaslev,  731  Kllicott  .S(|iiarf.  Huiralo,  N.Y. 
O.  E.  Wise,  427  Ford  HuildiiiH-.  Dot  roil,  IMicli. 
Ecclcs  &  Smith  Co..  71  First  Strcol,  San  Francisco,  t'al. 
Eccles  &  Sniith  Co.,  .V21  S.  Los  .Uig-clcs  St..  l,os  .Vntroles,  Cal- 
Eccle.s  &  Smith  (_'o.,  <W  First  Sti-cot,  I'orlland,  Ore. 
Electric  Manufacturers'  .Sales  Co.,  Tramwa.v  Hldg.,  Denver,  (  ol. 
T-T-E  Eloctric  Co.,  72  Finsbury  I'avenu'nt  E.C,,  liOndon,  Eng. 
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SHALL- 


—  LIMITED  — 


□Avig 


ELECTRICAL  APPLIANCES 
DUNNVILLE,  ONTARIO 

Agents  for  Jewel  Electrical  Company,  Chicago 


Precision  Instruments 

for 

Switchboard,  Laboratory, 
Portable,  Automobile, 
A.  C.  or  D.  C. 

An  Instrument  for  Every  Purpose 
PROMPT  SHIPMENTS  BROAD  GUARANTEE 


IJomestic  Cooker  No.  660 


ECLIPSE 

Electric  Heating  and  Cooking  Utensils 


The  proved  best  appliances 
upon  the  British  market. 

Have  been  thoroughly  tried 
out  in  actual  use. 

Are  thoroughly  reliable  under 
usual  kitchen  conditions. 

Highly  efficient,   well  made 
and  low  in  price. 

Full  information  and  particulars  regarding  complete  range  of  apparatus 

upon  application  to 

The  Electric  &  Ordnance  Accessories  Company  Limited 

Birmingham  &Haniey,  England      Lcwis  Building,  20-42  Bleury  Street      -  MONTREAL 
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Special  Notice  to  the  Trade 


^  Our  Fall  catalogue  has  been  considerably  delayed  owing  to  the  many  new  designs  which  we  have 
been  making.  The  printer  promises  same  will  be  in  our  hands  within  the  next  few  days,  and  we  wil 
immediately  begin  distributing  same. 

^  This  catalogue  will  cover  a  very  wide  range  of  handsome  and  inexpensive  fixtures,  both  of  the  direct 
and  semi-indirect  type.  Included  in  same  will  be  several  designs  using  the  ever  popular  effective  candle- 
stick to  its  best  advantage.    Also  a  nunber  of  fixtures  adapting  crystal  decorations. 

^  We  have  not  overlooked  the  use  of  leaded  glass  in  Dining  Room  Domes,  Hall  Lanterns  and  several 
very  handsome  portables. 

^  We  are  very  anxious  that  all  the  trade,  as  well  as  those  interested  in  the  better  grade  of  fixtures,  should 
receive  this  catalogue,  therefore  to  be  sure  that  you  get  a  copy  send  us  your  name  and  address  at  once. 


of  Canada,  Limited 
Head  Oi  i  ice  :   212  King  St.  West,  TORONTO 


Banner 


TRADE  MARK 


Lighting  Fixtures 

Write  to  us  for  the  latest  designs  in  "  up-to-  * 
date  "  electric  fixtures. 

Fixtures  made  from  original  drawings  on  short 
notice. 

Qntario  ^nUm  &^mp  (|)., 

HAMILTON,  CANADA. 
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MURRAY  PATENTS  MURRAY  PATENTS 

METROPOLITAN 

Protective  and  Meter  Testing 

Devices 


View  of   General   Electric   type  "I"  induction   watthour  meter   equipped   with   Metropolitan  protective 
and  meter-testing  devices  undergoing  test.     The  portable  testing  plug  is  inserted  in  the  cut-out, 
shunting  the  consumer's  load  during  the  test  and  at  the  same  time  making  all  of  the  necess- 
ary connections  for  the  test  of  the  meter  by  one  single  operation ;  thus  the  meter  may 
be  tested  without  the  necessity  of  disturbing  any  of  the  connections 
or  the  interruption  of  service  to  the  consumer. 

Metropolitan  Engineering  Company 

90  SHERBOURNE  ST. 

Toronto       -       -  Canada 
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Announcement 


WE  have  to  announce  that  we  have  recently  pur- 
chased the  Stock  in  Trade  of  THE  JAMES 
STUART  ELECTRIC  CO.  of  Winnipeg,  Manitoba, 
and  are  carrying  on  this  well  known  Wholcsalc  Elec- 
tric Supply  Business  at  the  old  address,  324  Smith  St. 

We  shall  at  all  times  be  glad  to  receive  enquiries 
and  calls  from  Engineers,  Contractors,  Retailers  and 
others  wanting  to  BUY  Electrical  Machinery,  Electri- 
cal Supplies,  Automobile  Accessories,  &c.,  or  from 
Manufacturers  Representatives  who  have  anything  good 
in  Engineering  Lines  to  S£L/L/. 

Our  Warehouse  and  Showroom  with  its  combined 
floor  space  area  of  over  i  5000  square  feet  enables  us  to 
carry  a  large  variety  of  STOCK,  and  the  position  we 
occupy  right  in  the  centre  of  the  principal  city  in  the 
centre  of  Canada  enables  us  to  DISTRIBUTE 
Supplies  both  in  the  City  of  Winnipeg  and  in  the 
Provinces  of  Manitoba,  Saskatchewan  and  Alberta  with 
the  maximum  of  promptness  and  efficiency. 


The  Canadian  British  Engineering  Co. 

2  Toronto  St.  Limited  324  Smith  St. 

TORONTO  WINNIPEG 
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We  Purchase  Outright 
entire  issues  of  bonds 
on  steam  and  elec- 
tric railroad,  £(as, 
electric  and 
hydro -electric 
properties. 


N,  W.  HARRIS  6  CO. 

Establishea  1882 
Incorporated  1911 

35  Federal  Street,  Boston,  U.S.A. 


Our  Telephones  and  Apparatus  are  Par-Excellent 

Are  Made  for  Good,  Hard,  Honest  Service 

They  have  withstood  the  real  test — Years  of  exacting  service.  Our  Tele- 
phones represent  the  last  word  in  design  and  construction  and  are  strong, 
durable  and  attractive.     Furnished  in  all  popular  finishes. 

Get  our  prices  on  Switchboards,  Series  Telephones,  Bridging  Telephones, 
Desk  Telephones,  Extension  Bells,  Magneto  Bells,  Transmitters,  Receivers, 
Induction  Coils,  Condensers,  Magnetos,  Batteries,  Plugs,  Jacks,  Drops,  Lamps, 
and  all  kinds  of  Telephone,  Switchboard  and  Exchange  Equipment,  including  the 
most  efficient  protective  apparatus  on  the  market. 

LET  US  KNOW  YOUR  REQUIREMENTS 

Bulletin  No.  i — Switchboards  and  accessories. 
Bulletin  No.  2 — Telephones  and  accessories. 
Bulletin  No.  3 — Telephone  Protective  Apparatus. 
Bulletin  No.  4 — Railroad  Dispatchers  Telephones, 

Switchboards  and  apparatus. 

LAFAYETTE  ELECTRIC  &  MFG.  COMPANY 

LAFAYETTE,  INDIANA,  U.  S.  A. 


Public  Service  Corporations 

desiring  to  finance  their  needs  by 
the  sale  of  Bonds  are  requested  to 
communicate  with  us. 

We  deal  extensively  in  the 
bonds  of  Hydro-Electric  Power 
Companjies,  Electric  Railways, 
Gas  Companies  and  Electric  Light- 
ing Companies  which  meet  our 
requirements. 


E.  H.  Rollins  &  Sons 

Investment  Bonds 

200  Devonshire  St. 
Boston,  Mass.,   U.  S.  A. 
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H.  WEIDMANN. 


RAPPERSWIL, 

SWITZERLAND 


Specialist  in 

PRESSP  AN— ( Pressboard ) 

BEST  QUALITY, 
PROVED  BY  REPEATED  TESTS 

Sheets  ill  thickness  from  0.1  to  1  luiii.  upwards. 

Endless  Rolls  and  Strips  0.1  to  1  nun.  thickness. 
BLACK  PRE3SPAN  IN  SHEETS,  ROLLS  AND  STRIPS 
Presspan  Coils  and  Tubes  for  Transformers 
Armatures,  Discs  and  Shaped  Articles. 

VARNISHED  PRESSPAN,  MICA-COVERED  PRESSPAN, 
&c.,  &c. 


the  iiiamifactui'e  of 


1 


MICATENE— (Micanite) 

in  plates,  hard  and  flexible 
Micapapers,  Mica  clothes. 
Mica  insulating  pieces. 
Tubes  for  Generators  and 
Transformers  in  Cartogene 
(insulating  paper  with 
and  without  Mica) 


Protect  Your  Investment  in  Switches  by  Specifying 

"  Diamond  H  " 


The  best  protection  for  the  user  because 
they  arp  dependable  in  operation.  The 
safest  investment  for  the  dealer,  engineer  or 
contractor  because  they  give  satisfaction. 


The  "  Diamond  H  "  on  a  switch  is  valuable 
insurance — assurance  that  quality,  materials 
and  competent  workmanship  are  embodied 
to  perfect  production. 


MANUFACTURED  BY  THE  HART  MANUFACTURING  CO.,  HARTFORD,  CONN. 

Canadian  Sales  Agent 

C.  W.  Bongard,  Toronto,  Canada 


THE  ORIGINAL 
"WESTCOTT" 
ADJUSTABLE  "S"  WRENCH 


HANDLE  MALLEABLE  IRON.  .lAW  FORGED  STEEL 

We  make  also  a  Pipe  Wrench 
in  this  style 

The  Keystone  Mfg.  Co.,  42  Chandler  St.,  Buffalo,  N.Y. 


«« 


BCLL 


99     High  Efficiency  Single 
Phase  Motors 

Meet    All  Requirements 

LiUKi'  siotk  canicd 
I luoiiglioiit  the  country 
for  iiniiiediate  shipment. 

Attractive  Prices  consis- 
tent with  QUALITY 

Our  bulletin  No.  Kfti 
whieh  fully  describes 
tlieni  will  be  sent  to  nil 

interested 


Bell  Electric  Motor  Co.,  city 

LICENSED.  Factory.  (iARW  OOD.  N.  .1. 

Canadian  Representative : 
The  Masco  Company,  Ltd.,  205  Yonge  St.,  Toronto,  Can. 

Stock  carried  in   (  anada 
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We  specialize  as  follows:  

Street  Railway  Supplies  Pole  Line  Material 

Hot  Point  Heating  Apparatus 
Tungsten  and  Carbon  Lamps 
Lighting  Fixtures  Wires  and  Cables 

Arc  Lamps  and  Carbons 
General  Supplies  of  all  kinds 

Car  Heaters  and  Trucks 
Headlights  and  Panel  Boards 
Telephones  and  Transformers 


Let  us  quote  you  prices.    It  will  save  you  money. 

Dawson  &  Company,  Limited,  SiintreS 


Monarch  Electric  Compsuiy,  Limited 

St.  Lambert,   P.  Q. 


DISTRICT  MONTREAL 

Phone :    Main  3988 

Montreal  Exchange 


We 
manu- 
facture 


Electrical 
Specialties, 
Switchboards, 
Switches 


Special  Transformers 

and  numerous  other  Electrical  Ap- 
pliances but  space  prohibits  enlarge- 
ing"  on  them  in  this  issue. 


THI<:    I'lJ-.C'l-RlCAL  NRWS 


Incandescent  Lamps  of  Quality 


We  have  just  placed  on  the  market  a  complete  line 
of   incandescent   lamps    under    the   trade    name  of 

These  lamps  are  manufactured  under  our  own  Specifications  and  are  subjected  to  the  most  rigid  tests 
before  leaving  the  factory.  Each  lamp  must  measure  up  to  rated  capacity  of  voltage,  candle  power  and 
watts  consumption. 

These  lamps  are  made  with 

Continuous  Wire  Drawn  Mazda  Filament  Carbon  Filament  Metalized  Carbon  Filament  and  can  be  fur- 
nished in  regular  Pear  Sliape,  Round  Bulb  and  Tubular  with  Standard  Edison,  Candelabra  or  Miniature  Brand. 

Dealers  are  invited  to  write  for  our  contract  proposition  covering  their  requirements 


TML 


AND  MANUFACTURING  CO.uMiTtD 


Manufacturer  of  Telephone  and  Fire  Alarm  Apparatus  and 
Distributor  of  Electrical  Supplies  for  every  possible  need 


MONTREAL 


HALIFAX 


TORONTO  WINNIPEG 


REGINA  CALGARY 


EDMONTON 


VANCOUVER 
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The  "Columbia"  Recording 
Thermometer 

is  mercury  actuated — let  that  sink  in.  For  mercury,  you  know, 
is  the  best  substance  in  existence  for  measuring  temperatures. 
And  to  combine  strength  with  accuracy  the  entire  mechanism 
cf  the  "'Columbia"  is  made  of  steel,  meaning  long  life.  Pen 
arm  is  adjustable  and  recording  pens  are  of  glass,  non-corrosive 
and  non-spilling.  Charts  are  uniformly  graduated,  have  wide 
effective  working  range  and  the  night  and  day  border. 

On  the  strength  of  tliese  and  many  other  exclusive  features  we 
feel  justified  in  claiming  the  "Columbia"  without  an  equal.  But 
we  don't  ask  you  to  believe  us.  Prove  it  for  yourself — send 
us  your  order  for  a  "Columbia." 


Give  it  a  Trial 


If  it  doesn't  prove  satisfactory, 
send  it  back — there  is  no  ex- 
jiense  to  you.  Remember,  each 
"Columbia"  leaves  our  shop 
fully  guaranteed  to  give  abso- 
lute satisfaction.  Write  for  full 
particulars. 

Send   for  catalog  PI-2S  now. 


The  Scbaeffer 
&  Budenberg 
Mfg.  Co. 

Brooklyn,  N.  Y. 


Made  for  any 
range  of  tem- 
perature not 
exceeding 
1000°  F. 

91 


MEANS  THE 


Best  Construction  Tools 


Increase  the  effici- 
ency of  your  men 
by  furnishing  them 
the  Best  tools. 

Send  for  Catalogue 


Oshkosh  Mfg.,  Co. 

South  Main 
Oshkosh,  Wis. 


A  Clear  Road  To 
The  Money  Fields 


Continuous  direct-to-consumer  advertising  of  Hubbell  Reflect- 
ors has  opened  the  way  to  the  money  fields  for  hundreds  of 
Dealers  and  Contractors.  Don't  be  satisfied  to  sell  lamps  alone. 
Follow  the  trail  of  every  lamp  sale  and  sell 


Hubbell  Reflectors 


Get  after  the  factory  trade.  Factory  owners  want  reflectors  that 
arc  shaped  right,  priced  right  and  above  all  quality  right.  They 
get  what  they  want  in  Hubbell  Tin,  Bra.ss,  Aluminum  and 
Steel  Reflectors.   This  is  a  live  line  to  tie  up  to. 

Write  for  Free  Advertising  and  .Sales  Helps 


R.  E.  T.  PRINGLE  Mfrs.  Agt. 

Windsor  .  Toronto  Montreal 


1 
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The  Lion  M  Tungsten  Lamps 


The  Ideal  Lamp  for 
Business  Premises 

Strong,  reliable  manufacture, 
Long  Life,  More  Light  all  the 
the  time.  Specially  adapted 
for  use  in  Offices,  Stores  and 
Factories. 

TO  THE  TRADE 

\Vc  are  now  ready  to  fill  large  or 
small  orders  from  stock  and  make 
immediate  deliveries  and  cojnplete 
shipments. 

Special  prices  and  discounts  on 
trade  oi'ders. 

In  lots  of  1,000  and  over,  we  etcli 
on  each  lamp  any  name  or  mark  re- 
fpiired  free  of  charge. 

Samples  submitted  for  testing. 

Special  quotatloas  made  on  request  - 
write  us  your  requlremeata 


Electrical  Products  Company,  of  Canada 


28  Wellington  St.  West 


(Tel.  Main  2298) 


Toronto 


District  Agents:  EDMONTON— Miller  &  Miller     HAMILTON    C.  T.  Inman,  95  Sanford  Ave.  N. 


Sundh  Tank  and 

Sump  Switches. 

Rating 

30  amperes  normal  capacity  at  115  and  230 
Volts  A.  C.  or  D.  C. 

15   amperes    normal    capacity    at  440 
VoltsA.  C. 

15  amperes  normal  capacity  at  550  volts 
A.  C.  or  D.  C,  but  switch  should  be  made 
double  break  in  which  case  use  2  pole  piece. 

The  most  serviceable  switches  produced  for 
Controlling  Water  Levels 

Sundh  tank  and  sump  switches  are  rugged  in  construction  and 
reliable  in  operation.  Have  a  snap  action  which  unfailingly  gives 
quick  break.    Absolutely  weatherproof. 

When  doub'e-acting,  this  type  of  switch  forms  the  most  reliable 
high  or  low  water  alarm  on  the  market. 

Write  for  catalog  and  prices 

SUNDH  ELECTRIC  COMPANY 

NEW  YORK,  U.  S.  A. 
Represented  by  the  C.  H.  L.  Keeler  Co.,  Ltd.,  Toronto,  Canada 
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Operating  and 
Construction 
Costs  Reduced 


Three  Phase  Pole  or  Station  Transformers 


PRACTICE  has  proved  that  three  phase  transformers  are  the  most  econ- 
omical type  to  operate  and  the  cheapest  to  erect.    Of  all  three  phase 
transformers  the  "  Ferranti  "  is  the  leader  and  will  deliver  a  higher 
percentage  of  your  current  than  any  other  make. 

All  coils  are  wound  with  copper  of  ample  sectional  area,  thereby  reducing 
copper  losses  to  a  minimum.  These  coils  are  so  connected  that  any  out  of 
balance  load  does  not  effect  the  regulating  qualities  of  the  transformer. 

May  we  send  you  particulars? 

The  Ferranti  Electrical  Co. 
of  Canada^  Limited 

TORONTO,  90  Sherbourne  St.  WINNIPEG,  56  Albert  Street 


•riji<:  I'.i,  I'-.c'i' k  I  (•  A  I,  N'Kvvs 
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Royce 
Element 

All  "Economic"  electric  heating"  appliances 
are  equipped  with  the  Royce  Indestructible 
Heating-  Element.  Each  of  our  electric  appli- 
ances will  stand  100%  overload  without  burning 
•out  which  means  if  operated  on  rated  voltage 
they  will  never  burn  out. 

In  addition  to  the  indestructibility  of  the 
Royce  Element  it  is  unusually  economical  to 
operate. 

We  illustrate  the  Economic  Radiator  and  Iron, 
other  Economic  appliances  include  Disc  Stoves, 
Water  Urn  Heaters,  Tailors'  Irons,  Car  Heat- 
ers, etc. 


Royce  Patent  "Economic"  Electric  Iron 


Royce  Patent  "Economic"  Electric  Radiator 


The  Ferranti  Electrical  Co,  of  Canaday  Ltd. 


FERRANTI  METERS 


Glass  Case    Top  Connections 


Simplicity    of  construction. 
Perfect  accuracy. 
Cyclometer   or   clock  dials. 
Top  or  bottom  connections. 
Prompt  deliveries. 

Every  meter  carefully  in- 
spected before  shipment. 

Absolutely  guaranteed. 

Send  us  your  probable  meter 
requirements  and  let  us  make 
you  a  proposition. 

Large  stock  and  fully  equip- 
ped repair  and  erection  Shops 
at  Toronto  and  Winnipeg-. 


Steel  Case  — Top  or  Bottom  Connections 


The  Ferranti  Electrical  Co.  of  Canada,  Ltd. 

TORONTO  WINNIPEG 
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Bertram  Shapers 


The  illustration  shows  our  24  inch 
Back  Geared  Crank  Shaping- 
Machine,  with  Extended  Base, 
Power  Down  Feed  to  Head  and 
Outer  Support  to  Table. 

Immediate    shipment    from  stock. 

We  can  supply  this  machine  motor 
driven. 


The  JOHN  BERTRAM  &  SONS  CO.,  Limited 

DUNDAS,  Ontario,  Canada 

Sales  Agents:  The  Canadian  Fairbanks»IVIorse  Company,  Limited 


■■'^  /Ti  j% 


J-JUNDREDS  of  distribution  problems  have  taught  us 
the  importance  of  little  thing's — things  that  even  you 
might  be  pardoned  for  overlooking. 

That  is  why  you  will  find  it  most  satisfactory  to  use  our 
Cable  Bells,  Potheads  and  Cable  Terminals. 

Write  for  our  big"  blue  catalog. 

Electrical   Engineers  Equipment  Co. 

10-12  N.  Desplaines  St.,  Chicago,  III. 


'rHi<:     i.  I'.c'i"  R  I  (■  A  L  ni<:  vvs 


29 


rUHI>ISHEI)   SK.Ml-.MON'l  ll  I.V  P,Y 

HUGH  G.  MACLEAN,  LIMITED, 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 

HEAD  Ol'i'ICE   -   -    320  King  Street  West,  TORONTO 

Telephone  Main  2:',r,:>. 
MONTREAL  -  Telephone  Main  32'.l'.t  -  119  IJoard  of  Trade 
WINNIPEG  -  Telephone  Garry  S.IO  -  404  Travellers'  Bldg. 
VANCOUVER  -  Tel.  Seymour  20i:i  -  Hutchison  Block 
NEW  YORK  -  Tel.  :!.108  Beekman  -  !):!1  Trihune  Building 
CHICAGO  -  Graceland  3748  -  40,50  Perry  Street 
BOSTON  -  -  -  Main  1024  -  -  -  04:i  Old  South  Building 
LONDON,  ENG.  Regent  St.,  S.W. 


body  is  in  a  position  to  a.scertain  at  a  glance  the  condition 
of  any  sub-dejxirtnient  of  any  municipality's  operations.  To 
render  this  system  of  account  keeping  absolutely  uniform,  it 
was  necessary  that  the  method  of  charging  should  also  be 
--tandardized  and  thi^        now  the  case. 

'I'he  natural  >e(|uence  to  the  working  out  of  this  account- 
ing system  is  the  enntrol  of  rates  and  their  scientit'ic  and 
frequent  adjustment  !))•  tlu-  (  ommission — natural  for  tw(j 
reasons.  First — ^the  officers  of  the  Commission  being  en- 
tirely removed  from  the  scene  of  local  strife  should  have 
110  object  in  treating  each  individual  case  otlier  than  on  it- 
nwn  merits.  Second — the  Commis.-.ion  i>  able  to  maintain 
a  staff  of  skilled  engineers  and  acc  inntanl>  <|uite  beyonfl  the 
reach  of  the  ordinary  municiijality.  Kacii  municipality  there- 
fore, howe\er  >ma]l,  reap--  ti  e  lieiielU  of  li'.e  experience  and 
adx'ice  of  men  of  recognized  reliability  and  -kill. 

The  municipalities  are  quickly  rec<jgnizing  the  ad\;in- 
lages  of  such  a  well-b;ilaiiced  system  and  while  there  m;iy 
have  been,  in  isolated  cases,  a  slight  tendency  to  resentment 
at  what  may  seem  like  depriving  them  of  the  management 
of  their  own  affairs,  this  feeling  is  giving  place  to  satisfac- 
tion in  the  recognition  that  each  municip.'ility's  business  i> 
being  better  managed,  and  ;it  leN>  cn>t,  than  they  could 
hope  to  do  it  themselves. 


ADVERTISEMENTS 

Orders  for  advertising  should  reach  the  office  of  publication  not  later 
than  the  3th  and  2Uth  of  the  month.  Changes  in  advertisements  will  he 
made  whenever  desired,  without  cost  to  the  advertiser. 

SUBSCRIBERS 

The  "  Elhctuic.vl  Xew.s  "  will  be  mailed  to  subscriber.s  in  Canada  and 
Great  Britain,  post  free,  for  $2.00  per  annum.  United  States  and  foreign, 
!$2.50.  Remit  by  currency,  registered  letter,  or  postal  order  payable  to 
Hugh  C.  MacLean,  Limited. 

SubscribeLs  are  requested  to  ])romptly  notify  the  publishers  of  failure 
or  delay  in  delivery  of  paper. 
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The  Working  Out  of  the  Hydro  Plans 

In  accordance  with  powers  granted  at  the  last  session 
of  the  local  legislature,  the  Hydro-electric  Power  Commis- 
sion of  Ontario  are  gradually  rounding  into  shape  their  com- 
prehensive scheme  of  systematic  control  of  the  operations 
in  the  various  municipalities  served.  This  i-  true  not  only 
with  regard  to  standardization  of  equipment  and  methods 
of  installation,  but  also  with  reference  to  the  rates  levied 
tor  the  different  forms  of  liglu  and  power.  This  is  a  mat- 
ter of  extreme  importance  in  the  successful  working  out 
of  this  great  undertaking  ;ind  promises  to  remove  one  of 
the  greatest  and  most  universal  enemies  to  the  successful 
operation  of  municipal  enterijrises,  viz.,  local  politics.  The 
need  for  such  a  move  is  all  too  apparent  in  certain  ([uar- 
ters — prolits  in  certain  dep.irtnients  were  being  used  to 
cover  deficits  in  other  departments  or  to  reduce  the  general 
taxation  rate;  under  the  lash  of  competition,  light  and  power 
was  being  sold  below  cost;  street  lighting  was  being  charged 
at  an  unduly  high  rate,  and  linally  the  year-end  promise  of 
advocacy  of  cheaper  r:ites,  regardless  of  cost  or  conse- 
([uences,  was  made  the  excuse  for  an  appeal  for  the  poor 
man's  \'ote.  These  conditions  were  not  rampant,  fortun- 
ately, but  their  existence  will  not  be  questioned. 

The  course  taken  by  the  Commission  to  remedy  these 
evils  li;is  been  businesslike  and  systematic.  Some  months 
ago  a  uniform  system  of  ,-iccounting  was  dr.iwn  up  and  ;ir- 
rangements  made  whereby  every  municipality  could  keej) 
itself  and  the  Commission  in  touch  with  cxiienditure-  and 
receipts  in  the  various  sub-departments  of  housc  lighting, 
street  lighting,  commercial  lighting,  power,  etc..  according 
to  standardized  rules.  Periodically  each  municipality  now 
makes  a  report  to  the  Commission  with  the  result  that  ih.ii 


Electrification  of  Steam  Roads 

In  this  issue  we  print  an  article  by  Mr.  .X.  \\".  Stnn-r 
on  the  subject  of  electrihcation  of  steam  road-.  In  view  ni 
the  conditions  existing  in  Canada  at  the  present  time,  where 
plans  are  even  now  under  discussion  for  changing  from  steam 
to  electric  operation,  a  paper  of  this  kind  is  timely  and  valu- 
able. The  paper  points  out  that  it  would  l)e  a  great  mistake 
to  move  too  rapidly  in  the  matter  of  the  electrification  of 
steam  roads.  The  competition  which  electricity  has  intro- 
duced has  roused  the  steam  roads  to  special  activitj%  with 
the  result  that  marked  improvements  in  operative  conditions 
and  in  operation  costs  have  been  introduced  in  steam  loco- 
motives. As  a  result,  the  advantages  claimed  formerly  for 
the  electric  locomotives  are  not  so  evident.  The  author  fur- 
ther states  that  electric  locomotive  design  is  as  yet  more  or 
less  in  the  formative  stage  and  has  not  reached  that  state 
of  perfection  that  electric  cars  or  other  electrical  equipments 
show.  Mr.  Storer  t;ikes  advantage  of  the  ncca-icjn  to  de-- 
cribe  the  different  types  of  locomotives  as  to  their  design 
and  various  forms  of  drive,  pointing  out  the  advantages  and 
disadvantages  of  each.  It  is  made  abundantly  clear  that  vary- 
ing conditions  must  regulate  the  design  of  the  electric  loco- 
motive to  a  great  extent  if  best  results  are  to  be  obtained. 
It  is  necessary  that  each  locomoti\e  should  be  designed  for 
its  special  requirements.  Where  the  requirenunts  are  vari- 
able it  follows  that  the  efficiency  of  the  electric  equipment 
will  not  be  so  great. 

Nor  is  the  design  of  the  locomotive  the  main  considera- 
tion. Conditions  of  current  supply,  the  location  of  sub-sta- 
tions, the  quantity  of  current  to  he  used,  depending  on  the 
size  of  the  locomotive  .■md  the  lo;id-  to  be  carried,  are  factors 
of  prime  importance  in  the  determin.ation  of  the  co>t  of  elec- 
trification. On  account  of  the  iK.ivy  current  re(|uirements. 
sub-stations  must  be  fre(|Uent  .ind  the  feeder  system  capable 
of  carrying  requirements  for  heavy  service.  It  is  calculated 
that  .'?,,500  volts  d.c.  is  the  lowest  possible  for  satisfactory 
service  on  hca\y  locomotive>:  thi-.  on  account  of  tlie  heavy 
current  reqtiirements  which  would  make  the  cost  of  lower 
\oltage  equipment  prohibitive.  Thi--  \oltage  is  not  yet  .1 
commercial  possibility  as  far  as  locomotive  e(iuipment  is  con- 
cerned. A  brief  -review  is  given  in  the  paper  of  a  number  o! 
high  voltage  single-phase  systems  which  are  (ii)erating  sat- 
isfactorilj'  as  high  as  l."),000  volts. 
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Cedars  Rapids  Equipment 

As  stated  in  our  last  issue,  tlie  Cedars  Rapids  Manu- 
facturing and  Power  Company  lia\e  closed  a  contract  for 
the  supply  of  twelve  10.«()0  horse  power  turbine  units.  These 
will  operate  under"  a  head  of  thirty  feet  at  a  speed  of  56 
revolutions.  T!ie  equipment  will  also  include  three  1,500 
horse  power  exciter  units  for  the  same  head,  the  speed  of 
these  being  150  rexolutions  per  minute. 

The  design  of  these  turbines  will  be  very  similar  to 
that  of  the  Keokuk  plant,  described  in  the  September  num- 
ber of  the  Electrical  News,  the  only  real  difference  being 
that  the  weight  of  the  rotor  of  the  generator  and  of  the 
revolving  parts  of  the  turbine  will  be  carried  on  a  thrust  bear- 
ing above  the  generator  instead  of  below,  as-  is  the  case  in 
the  Mississippi  plant. 

This  contract  has  been  divided  between  the  I.  P.  Morris 
Company,  of  Philadelphia,  and  the  Wellman-Seaver-Morgan 
Company,  of  Cleveland.  The  I.  P.  Morris  Company's  con- 
tract covers  the  design,  construction  and  installation  of  nine 
of  the  main  units,  the  three  exciter  units  and  also  the  twelve 
main  unit  and  three  exciter  unit  governors  with  complete 
pump  auxiliaries.  The  Wellman-Seaver-Morgan  Company 
will  construct  three  of  the  main  units  from  the  same  design. 

The  water-wheel  contract  includes  the  turbine  complete, 
the  shaft  running  through  the  turbine  and  generator,  the 
thrust  bearing  support  or  truss  to  be  located  above  the  gen- 
erator, also  the  thrust  bearing  complete.  The  weight  of  the 
generator  will  be  taken  through  cast  iron  supporting  barrels 
through  the  turbine  to  the  foundation  below. 

The  main  units  will  be  of  the  single  runner  vertical 
shaft  type  and  will  be  installed  in  wheel  chambers  of  spiral 
shape  formed  in  the  concrete  foundations  of  the  power  house. 
These  water  wheels  will  be  the  largest  in  size  in  the  world. 
The  exciters  will  be  of  the  same  type  only  smaller  in  size. 
The  runners  for  these  wheels  will  be  an  enlargement  of  a 
model  runner  which  under  test  at  Holyoke  gave  .an  efiiciency 
of  ninety  per  cent. 


Mr.  Nicholls  is  President 

At  a  recent  meeting  of  the  directors  of  the  Canadian 
"General  Electric  Company,  Mr.  h'rederic  Nicholls,  general 
manager  and  vice-president  of  the  company,  was  elected 
president.  Mr.  \V.  R.  Brock,  the  former  president,  was  elect- 
ed to  the  office  of  honorary  president. 

For  more  than  a  quarter  of  a  century  the  Canadian  Gen- 
eral Electric  Company  and  Frederic  Nicholls  have  been  syn- 
onymous terms.  The  tremendous  growth  of  the  company, 
financially,  is  shown  by  the  latest  annual  report  dated  April 
,'iO,  ]S)12,  which  places  the  assets  at  the  enormous  total  of 
$1  .T,.)22,25:!.  This,  compared  with  the  original  modest  $10,- 
000  capitalization  less  than  thirty  years  ago,  is  indicati\e  of 
the  indomitable  energy  and  splendid  executi\e  ability  Mr. 
Nicholls  has  brought  to  his  company's  >er\ice  through  all 
these  years.  The  success  of  the  products  of  the  comp.any 
has  been  no  less  marked,  ffir  the  C.  G.  K.  trade  mark  on 
any  piece  of  electrical  ef|uipment  recognized  as  standard 
the  world  over. 


Single-Phase  Motor,  Pole-changing  Windings 

.\  new  type  of  single-phase  commutator  motor  recently 
installed  in  the  James  Watt  Engineering  Laboratories  of 
the  University  of  Glasgow  was  inspected  by  the  members  r-[ 
the  Institution  of  Electrical  Engineers  on  the  occasion  of 
their  recent  visit  to  Scotland.  The  motor  is  described  in  a 
recent  paper  by  Messrs.  Nicholson  &  Haigh,  read  before  tin- 
Institution.  This  motor,  which  is  the  in\-ention  of  one  ol  the 
authors,  is  intended   for  railway  ser\ice,  although  the  par- 


ticular machine  tested  is  only  of  small  size  and  o:  open 
construction  suitable  for  experimental  work.  The  main  dif- 
ference between  this  type  of  inachine  and  other  commutator 
motors  lies  in  the  use  of  pole-changing  windings. 


Generating  Apparatus  for  Wireless 

The  advance  in  high  frequency  generating  apparatus  for 
wireless  telegraph  and  telephone  work  has  now  reached  a 
point  which  a  few  years  ago  would  have  been  considered  an 
impossibility.  Up  to  1908  the  highest  frequency  that  had 
been  produced  was  10,000  cycles,  hut  in  that  year  Mr.  E.  F. 
W  .  Alexanderson,  of  the  Consulting  Engineering  I3epart- 
ment  of  the  General  Electric  Company,  produced  an  alter- 
nator built  for  100,000  cycles.  Mr.  Alexanderson  has  now 
published  details  of  a  machine  capable  of  generating  with  a 
frequency  of  200,000  cycles,  and  a  frequency  of  400,000  cycles 


Section  high-frequency  alternator 

has  been  produced  by  the  use  of  this  same  machine  in  com- 
bination with  a  mercury  arc  rectifier. 

The  standard  100,000  cycle  alternator  has  GOO  slots,  and 
consequently  the  same  type  of  winding  for  200,000  cycles 
would  require  ],20()  slots.  A  new  type  of  winding  was  de- 
vised which  allows  the  use  of  two-thirds  as  many  slots  as 
the  effe'Ctive  number  of  poles,  so  that  in  the  300,000  cycle  ma- 
ciiine  800  slots  are  employed.  The  alternator  is  of  the  in- 
duction type  ;ind  is  provided  with  a  novel  arrangement  of 
the  magnetic  circuit  allowing  the  construction  of  a  rotor 
which  can  be  operated  at  exceedingly  high  speeds.  A  semi- 
cross  section  parallel  with  the  axis  of  this  high  frequency 
alternator  is  shown  in  the  accompanying  figure.  The  rotor, 
C,  consists  of  a  steel  disk  with  thin  rim  and  wide  hub,  shaped 
for  maximum  strength.  The  field  excitation  is  provided  by 
two  coils,  A,  located  concentric  with  the  disk  and  creating 
a  flux  that  passes  through  the  cast  iron  frame,  D,  the  lam- 
inated armature  with  its  teeth  and  the  disk.  B  represents 
the  two  armatures  which  are  secured  in  the  frame  by  means 
of  a  thread  in  order  to  allow  adjustment  of  the  air-gap,  and 
the  laminations  carrying  the  conductors  are  located  at  K. 
Instead  of  poles  or  teeth  the  <lisk  C  is  provided  with'  slots 
which  are  milled  through  the  thin  rim  so  as  to  leave  spokes 
of  steel  between  the  slots.  The  slots  are  filled  with  a  non- 
magnetic material  which  is  rivetted  solidly  in  place  in  order 
to  stand  the  centrifugal  force  and  to  provide  a  smooth  sui  - 
face  on  the  disk  so  as  to  reduce  air  friction. 

Mr.  .Alexanderson  points  out  that  although  the  present 
phase  of  the  wireless  art  refers  almost  exclusively  to  tele- 
graphy conducted  by  the  sj^iark  method  using  500  cycle  ,gcn- 
er.itors,  there  are  many  reasons  which  lead  to  the  belief 
that  this  type  of  wireless  outfit  will  in  the  near  future  be 
su.perseded  by  the  system  in  which  a  continu<nis  train  of 
\\'aves  is  used  generated  l)y  high  frequency  allernators. 
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Yarmouth  Light  &  Power  Co. 

TIk'  >'ann<n;tli  Liglu  and  Power  Company.  Limited,  wa^ 
l  ecentl}-  incori)orale(l  taking  over  the  Yarmoulli  Klectric  Co. 
and  tlic  Yarmoutli  Street  Railway  Co.  Since  re-organ- 
ization this  comiKiny  ha\e  relaid  two  miles  of  old  track 
and  put  down  a  (|uarler  mile  of  new,  with  (iO  pound  rails  and 
lamarac  ties,  extending  the  line  southward  over  Church  Hill 
;ind  tapping  a  fairly  tiiickly  settled  section  of  the  town. 
They  have  strung  one  and  a  half  miles  of  new  trolley  wire 
and  renewed  the  poles  along  the  line,  and  with  the  addi- 
tion of  three  new  cars,  have  a  thoroughly  efficient  and  up- 
to-date  service,  operating  two  and  a  <iuarter  miles  in  the 
winter  and  nearly  three  and  a  half  miles  in  the  summer 
when  the  park  at  Lakeside  is  opened. 

A  contract  has  been  entered  into  with  the  town,  whereby 
for  the  term  of  ten  years,  this  company  will  light  the  streets, 
(jperate  the  lire  alarm  system  and  pump  the  water,  at  an 
annual  charge  of  .i;8..j00.  To  light  the  streets  under  the 
terms  of  the  contract  it  has  been  necessary  to  erect  many 
poles,  arrange  new  circuits  and  install  lights.  This  work- 
is  under  way  and  will  be  completed  in  a  few  weeks.  The 
prospect  for  furnishing  power  to  industrial  and  other  plants 
is  very  encouraging  at  present,  and  several  contracts  have 
been  entered  into,  while  others  are  in  process  of  negotiation. 

The  hydraulic  power  plant  at  Carleton,  capal)le  of  sup- 
plying 500  h.p.,  and  the  installation  of  new  generating  equip- 
ment in  connection  with  the  auxiliary  steam  plant  in  town, 
which  will  give  the  latter  a  capacity  of  4.50  h.p.,  indicates  the 
company  is  well  equipped  to  meet  all  present  needs,  and 
reasonable  future  expansions.  A  22,000  volt,  :!  phase,  trans- 
mission line  IS  miles  long  connects  the  lij'draulic  plant  at 
Carleton  with  the  sub-station  in  town. 

The  directors  of  the  Yarmouth  Light  and  Power  Com- 
pany are:  VVillard  M.  Kelley,  president;  Edgar  K.  Spinney, 
vice-president;  John  T.  Murphy,  W.  H.  Covert.  Blake  G. 
Burrill,  and  C.  C.  Richards.  Mr.  John  T.  Murphy  of  Hali- 
fax, is  managing  director.  Mr.  James  Graham,  formerly 
of  the  Canadian  General  Electric  Company  at  Halifax,  is 
resident  manager  and  general  superintendent. 


Two-Speed  A.C.  Motor  for  Fan  Drive 

The  VVestinghouse  company  have  recently  brought  out 
a  two-speed  a.c.  motor  specially  designed  for  operating  ven- 
tilating fans  in  mines.  L'nder  average  circumstances  the  num- 
ber of  miners  at  work  during  the  night  is  considerably  less 
than  during  the  day  time,  resulting  in  a  smaller  fresh  air 
requirement.  The  type  of  machine  being  used  in  this  par- 
ticular case  is  a  sciuirrel  cage  induction  motor  with  a  rating 
of  TJj  horse  power  at  (iOO  r.p.ni.  and  15  horse  power  at  1,200 
r.p.iii.  The  change  in  speed  is  accomplished  by  changing  the 
number  of  poles.  The  stator  of  the  motor  is  pr(jvided  with 
two  windings,  one  of  which  gives  G  p(.)les  resulting  in  a  speed 
of  l,;il)0  r.p.iii..  and  the  other  gives  12  poles  with  a  speed  of 
(iOO  r.p.m.  The  connections  are  changed  from  one  side  of 
the  windings  to  the  other  by  the  controller. 

Tests  made  on  the  operation  of  this  iiu)tor  by  the  elec- 
trical engineer  of  the  company  for  which  it  has  been  in- 
stalled, show  that  this  equipment  has  a  practically  constant 
efficiency  under  both  these  circumstances.  The  fan  is  5  ft. 
G  in.  wide  with  a  blade  depth  of  '.>  ft.  (1  in.  When  running  .it 
120  r.p.ni.  with  an  air  pressure  difference  of  .87  oz.  per  s(|. 
ill..  4G,200  cu.  ft.  of  air  per  minute  were  delivered,  and  the 
motor  took  i).G  kilowatts,  giving  an  efficiency  of  g:!.03  per 
cent,  for  the  outfit.  When  running  at  half  speed  or  60  r.p.m.. 
with  .29  oz.  pressure  difference  per  square  inch,  14,850  cu.  ft. 
per  minute  were  delivered  and  an  efficiency  of  58.:!:!  per  cent, 
wa'^  obt.ained. 


Resuscitation  from  Electric  Shock 

The  subject  of  "Resuscitation"  i-  ^o  imiiortanl  that  at 
the  risk  of  repeating  ourselves  we  publi-h  l)elow  sonic  ex- 
tr.icls  from  a  recent  address  by  Dr.  C.  ,\.  Lauffer,  Westing- 
liou^e  medical  director.  Dr.  Lauffer  advocates  the  Schaeffer 
nutliod  which  is  at  the  same  time  both  simple  and  effective, — 

A  working  knowledge  of  a  good  method  of  artificial 
respiration  is  essential  in  every  walk  of  life,  and  no  man  can 
predict  whether  or  not  his  failure  to  learn  some  method 
may  nuy  day  be  responsible  for  loss  of  life.  The  essential  fea- 
lures  of  llie  Schaeffer  method  are  (I)  the  Position  of  the 
])atient;  (2)  Posture  of  the  cjperator;  {'.i}  The  mode  of  oper- 
ation:  (4)    Rate  per  minute  and  duration   of  oi)eration. 

The  Position  of  the  Patient 

I'lu-  man  is  laid  upon  h\>  stomach,  face  turned  to  one 
side,  so  that  the  mouth  and  nose  do  not  touch  the  ground. 
The  subject's  arms  are  extended  above  his  head.  This  po^i- 
tion  causes  the  tongue  to  fall  forward  of  its  own  weight  .and 
so  prevents  its  falling  back  into  the  air  passage.  This  fact 
makes  it  possilile  for  one  man.  alone  and.  unassisted,  to  save 
the  life  of  a  comrade  in  electric  >liock  or  other  conditions 
re(|uiring  artilicial  res])iratioii.  Turning  the  head  to  one  side 
,ils(]  pre\ents  tlie  head  coming  in  contact  with  w.'iter  or 
mud  during  the  operation;  there  is  no  time  lor  removal  of 
tile  body  to  another  place, — the  resuscitation  must  be  begun 
tile  iiist.int  the  body  is  recovered  from  the  circuit,  even 
tliDiigli  (iilicr  places  in  the  neigliliorhood  may  be  cleaner. 
This  position  of  the  subject,  further,  facilitates  the  removal 
of  any  foreign  body  from  the  mouth — tobacco,  chewing  gum, 
false  teeth,  &c.,  and  fa\  ors  the  reiiiox  al  of  iiiucus,  blood. 
\ omilus,  serum — any  liquid  that  ma}-  be  in  the  mouth.  ()r  ob- 
structing the  air  passages. 

Posture  of  the  Operator 

The  operator  kneels,  straddling  the  patient's  thighs,  or 
kneels  by  either  side  of  the  thighs,  facing  the  patient's  he.'id. 
The  operator  feels  with  both  hands  the  bony  landmarks 
ol  the  patient,  the  prominent  l)ones  of  the  pelvis,  the  muscles 
of  the  small  of  the  back,  ;iiid  the  floating  ribs.  With  the 
lowest  ribs  located,  the  operator  places  his  spread  hands, 
with  thumb  nearly  parallel  to  fingers,  so  that  the  little  finger 
curls  (jver  the  end  of  the  twelfth  rib,  and  the  heel  of  the 
band  rests  near  the  ends  of  the  lowest  ribs;  the  hands  are 
well  removed  from  the  spine,  and  the  fingers  are  nearly  out 
ol  sight.  This  affords  maximum  leverage  on  the  floating 
ribs,  and  correspondingly  reduces  the  muscuhir  exertion  re- 
quired on  the  part  of  the  operator. 

The  Mode  of  Operation 

The  operator's  arms  are  held  straight,  and  his  w^giit 
is  brought  from  his  shoulders  by  bringing  his  body  and 
shoulders  forward.  This  weight  is  gradually  increased  until 
at  the  end  of  the  three  seconds  of  \ertical  pressure  upon 
the  lower  ribs  of  the  patient,  the  force  is  felt  to  be  lie,i\.\ 
enough  to  compress  the  parts;  then  the  weight  is  suddenl\ 
removed.  The  hands  may  be  entirely  removed,  or.  if  there  is 
danger  of  not  returning  them  to  the  right  position  again, 
merely  the  pressure  may  be  entirely  remitted.  Shirt  and 
other  clothing  should  be  town  off.  and  the  operator's  hands 
slidubl  be  on  the  bare  back  of  the  patient. 

Rate  per  Minute,  and  Duration  of  Operation 

The  ii.itural  rate  of  bre.ithing  is  twelve  to  lifteen  times 
per  minute:  the  rate  of  operation  should  not  exceed  this, 
rile  lungs  must  be  thoroughly  emptied  by  three  seconds  of 
pressure,  then  their  retilling  takes  care  of  itself.  Pressure 
and  release  of  pressure — one  complete  respiration — occupies 
about  live  seconds.  If  the  operator  is  alone,  he  can  he  guided 
in  e.ich  act  by  liis  own  tlecp  respiration,  or  by  counting,  or 
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l)y  hi^  watch  lying  Ijy  Ins  side.  If  comrades  are  present, 
he  can  he  advised  by  them. 

The  duration  of  the  efTorts  at  artificial  respiration  should 
ordinarily  exceed  an  hour;  indefinitely  longer  if  there  are 
any  evidences  of  returning  animation  by  way  of  breathing, 
speaking,  or  moveihents.  There  are  liable  to  be  evidences 
of  life  within  tvventy-fi\c  minutes  in  patients  who  will  re- 
co\er  from  electric  shock,  but  where  there  is  doubt,  the 
\ictim  should  have  the  benefit  of  the  doubt.  In  drowning 
especially,  recoveries  are  on  record  after  two  hours  or  more 
of  unconsciousness;  hence,  this  method,  being  easy  of  op- 
eration, is  more  liable  to  be  persisted  in.  The  physician  on 
his  arrival  can  determine  if  there  is  any  heart  action.  The 
pulse  at  the  wrist  may  stop,  and  the  heart  still  be  beating, — 
a  condition  calling  for  continuous  rythmic  efforts  at  resusci- 
tation, combined  with  medication. 


Auto- Synchronous  Motors 

The  Use  of  the  synchronous  motor  for  industrial  pur- 
poses is  rapidly  increasing,  'i'his  is  due  chiefly  to  the  ne- 
cessity of  impro\iiig  the  power-factor  on  large  alternating 
current  systems  where  the  load  is  made  up  to  a  great  ex- 
tent of  induction  motors  of  ^■arious  sizes,  a  great  many  of 
which  arc  not  usually  loaded  to  full  capacity. 

The  ordin;iry  synchronous  motor,  however,  has  several 
<li-a(hantages,  one  of  which  is  that  it  is  necessary  to  have 
some  method  of  bringing  the  rotor  up  to  speed  before  it 
can  be  thrown  on  the  line  to  carry  its  full  load.  This  must 
be  accomplished  either  liy  a  separate  starting  motor  or  by 
;i  short-circuited  winding  arranged  around  the  periphery  of 
the  revolving  field,  the  latter  method  being  usually  adopted 
in  .\nierica.  Both  these  methods  however,  have  the  great 
disachantage  that  they  only  permit  of  the  motor  being  started 
on  a  small  percentage  of  the  normal  full  load.  The  syn- 
chronous motor  has  the  further  disadvantage  that  if  it  is 
subjected  suddenly  to  a  severe  over-load,  or  if  the  voltage 
drops  suddenly  due  to  a  disturbance  on  the  line,  the  rotor 
will  drop  out  of  phase  and  stop  dead  and  a  delay  of  five 
or  ten  minutes  will  be  caused  before  the  motor  can  be 
started  up  again.  This,  in  a  great  many  cases  may  cause 
a  serious  inconvenience  to  the  user. 

A  type  of  synchronous  machine  that  has  been  named 
the  auto-synchronous  motor  was  designed  and  patented  some 
years  ago  by  the  Swedish  General  Electric  Company  with 
the  object  of  combining  the  advantages  of  the  induction 
motor  with  those  of  the  synchronous  motor  and  at  the  same 
time  of  eliminating  the  objections  referred  to  above.  The 
design  of  the  machine  is  similar  in  practically  every  respect 
to  that  of  the  ordinary  slip-ring  type  induction  motor  with 
the  exception  that  a  specially  designed  three-phase  rotor  wind- 
ing is  used.  This,  on  account  of  its  low  resistance,  is  suit- 
able for  connection  to  a  low  \'oltage  field  ctirrent.  A 
specially  designed  low  voltage  exciter  is  necessary  on  ac- 
count of  the  low  resistance  of  the  rotor  circuit.  This  ex- 
citer is  usually  direct-connected  to  the  motor  shaft  and  often 
is  series  wound  as  this  construction  eliminates  the  use  of  a 
field  rheostat,  the  exciter  voltage  being  varied  by  means  of 
moving  the  brushes.  The  exciter  voltage  varies  from  fif- 
teen to  thirty  volts  depending  on  the  design  of  the  motors. 
Machines  of  this  type  are  manufactured  in  all  sizes  up  to 
l.jOO  h.p.  On  account  of  the  heavy  field  current  that  would 
be  reeiuired  for  excitation  due  to  the  low  voltage  used,  this 
type  of  motor  has  not  been  manufactured  in  any  larger 
capacities. 

Method  of  Operation 

Till'  motor  is  started  up  as  an  ordinary  slip-ring  type 
induction  motor;  that  is,  by  closing  the  primary  switch  which 
leads  the  three  phase  current  from  the  line  into  the  stator. 


(a  resistance  being  inserted  in  the  rotor  circuit),  and  by 
gradually  cutting  out  resistance  in  the  rotor  circuit  until  on 
the  last  .contact  of  the  starting  resistance  the  rotor  will  be 
short  circuited  and  the  motor  will  be  operating  as  near 
synchronism  as  possible.  In  this  way  the  motor  can  be 
started  up  with  as  much  as  twice  the  full  load  torque.  When 
the  motor  has  obtained  full  speed,  the  starter  is  cut  out  of 
circuit  by  means  of  a  three-pole  double-throw  switch,  and 
at  the  same  time  direct  current  from  the  exciter  is  fed  into 
the  rotor.  In  the  accompanying  figure  it  will  be  seen  that 
the  motor  under  starting  conditions  is  similar,  in  theory, 
to  an  ordinary  three  phase  transformer  with  a  high  resis- 
tance inserted  in  the  secondary,  A,  B,  &  C  being  the  three 
phases  of  the  secondary  winding.  As  the  resistance  is  being 
gradually  cut  out  the  current  in  this  winding  will  increase  in 
value  until  at  the  last  contact  point  all  resistance  is  cut  out 
and  direct  current  from  the  exciter  is  simultaneously  fed 
into  the  secondaries,  two  of  which  are  now  automatically 
connected  in  parallel  so  that  the  current  will  enter  the  rotor 
hy  (say)  the  wire  A,  and  leave  it  by  both  the  wires  B  &  C. 
The  windings  A,  B  &  C  are  so  adjusted  that  the  resistance 
of   11  &  C  combined  exactly  equals  that  of  A.     As  direct 
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Diagram  auto-synchron- 
ous motor — also  show- 
ing starting  device. 


current  is  introduced  into  the  rotor  the  motor  will  drop 
into  synchronism  ;uid  operate  as  an  ordinary  synchronous 
motor.  The  exciting  current  can  then  be  adjtisted  to  ob- 
tain any  desired  power-factor  correction  until  the  full  capa- 
city of  the  motor  is  being  utilized. 

Supposing  now  that  a  heavy  short  circuit  on  the  line 
causes  a  considerable  drop  in  voltage  the  motor  will  then 
drop  out  of  synchronism,  but  instead  of  stopping  dead  as 
the  ordinary  synchronous  motor  would  do,  the  motor  will 
simply  operate  as  an  induction  motor,  the  rotor  current  be- 
ing short  circuited  through  the  exciter.  When  the  line  volt- 
age returns  to  the  normal  condition,  the  motor  will  again 
drop  into  synchronism  automatically. 

This  type  of  machine  has  met  with  considerable  favor 
at  different  points  in  Canada,  installations  having  been  made 
as  follows, — for  the  corporation  at  I'reston,  Out.,  a  .50  h.p. 
unit  for  driving  centrifugal  pumps;  for  the  Ttn-onto  hydro- 
electric system,  one  4.>0  h.p.  unit  with  direct-connected  ex- 
citer coupled  to  a  :-!()()  kw.  generator;  for  the  city  of  Calgary, 
one  1500  h.p.  unit  with  direct-connected  exciter  coupled  to 
a  1000  kw.  generator;  for  the  Ontario  Pulp  &  Paper  Co.,  two 
;2,50  h.p.  tmits  with  direct-connected  exciters  for  pulp  grind- 
ing. At  the  present  time  an  inst;illation  is  being  put  into 
the  Ontario  parliament  buildings  consisting  of  two  200  h.p. 
motors  with  direct  connected  exciter  coupled  to  d.c.  gen- 
erators. These  machines  have  all  lieen  supplied  and  in- 
stalled by  Messrs.  Kilmer,  I'ullen  &  P>urnham. 


The  Electrical  News  is  published  semi-monthly.  Advise 
us  if  it  does  not  reach  you  regularly. 
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City  and  W.  E.  R.  Use  Same  Poles 

Sdim-  iiuinths  agd  the  city  nf  Wiimipey  and  the  W  niiii- 
pe.n  ]Clectric  Uailwa_\-  Co.  opened  negotiation.s  looking  to 
the  joint  ovvncr.shii)  and  use  of  poles  for  the  electric  dis- 
tribution system.  The  matter  of  agreenu'nt  terms  was  at 
thai  time  referred  to  Messrs.  I\.  S.  Kelsch  (for  the  com- 
pany) and  J.  M.  l\ol)ertson  (fur  the  city),  points  of  disagree- 
ment to  be  referred  to  the  i'ublic  Utility  Commission.  On 
these  latter  points  Commissioner  Robson  has  now  liaiuled 
down  his  judgment,  hnally  concluding  the  terms  on  which 
the  two  interests  become  equal  owners  of  a  single  system 
of  poles  for  the  distribution  of  the  energy  of  both. 

Wliile  this  is  not  the  first  case  of  joint  use  of  poles  in 
Canada,  the  idea  having  been  successfully  tried  out  at  differ- 
ent points,  it  is  the  first  case  of  such  an  arrangement  between 
two  systems  in  direct  competition  with  one  another  in  sup- 
plying the  same  kind  of  service.  The  following  extracts 
from  Commissioner  Robson's  report  will  be  of  interest. 

"The  arrangement  that  has  been  defined  for  a  system  of 
jointly  used  poles  for  electrical  distribution  by  the  power 
and  light  department  of  the  city  and  the  street  railway  com- 
pany is  a  very  important  and  novel  reform.  The  benefits  to 
he  gained  are  very  important.  Economy  is  a  conspicuous 
feature.  The  saving  of  interference  of  separate  poles  and 
wires  in  the  same  line  will  remove  serious  danger  possibil- 
ities and  the  conflict  which  thereby  ensues  between  the  two 
interests.  The  improvement  of  street  appearance  is  ai)par- 
cut,  and  is  itself  worth  the  effort. 

"The  serious  problem  arose  in  the  cases,  \ery  gener.il  in 
the  city,  where  there  now  exist  double  lines  of  poles  and 
wires  on  the  same  side  of  a  street.  The  company  being  in 
possession  under  a  franchise,  and  being  lirst  in  occupation, 
naturally  occupied  a  dominant  [josition,  and  had  rights  which 
the  city's  representatives  fully  recognized.  The  company  was 
under  no  .obligation  to  move  its  line  or  in  any  way  abandon  its 
position,  but  was  willing  to  enter  the  arrangement  on  ecjuit- 
ahle  terms.  These  tern.is  have  been  defined  in  the  new 
arrangement.  The  city's  poles  being  newer  and  higher,  are 
to  be  alwa3's  used  where  possible,  and  the  company's  wires 
ure  to  be  placed  thereon.  The  company's  investment  in 
its  pole  system  being  thus  virtually  extinguished,  the  city  is 
to  pay  the  cost  of  labor  of  removing  the  company's  lines 
to  the  city's  poles,  and  fair  cost  of  reasonable  material  with- 
out improving  the  standard  of  the  company's  system  at  the 
expense  of  the  city.  To  save  involved  calculation  of  the 
cost  and  remaining  life  each  individual  pole  erected  by  the 
company  (including  the  cost  of  erection)  it  is  provided  that 
the  company  siiall  take  the  abandoned  poles,  removing  them 
at  its  own  expense.  Assuming  the  remaining  life  of  the 
company's  poles  as  erected  to  be  ten  years,  the  company  is 
at  the  end  of  that  time  to  pay  to  the  city  one-half  of  the 
then  \ahie  of  the  city's  poles  to  which  the  company  shall 
remove  its  lines,  and  is  to  pay  the  amount  it  would  then 
cost  the  company  to  atifix  its  wires.  Those  experienced  in 
such  matters  express  the  view  that  twenty-live  years  i>,  in 
this  country,  the  average  life  of  a  pole.  ()n  these  terms  an<l 
within  such  time  as  the  magnitude  of  tlie  work  and  cxpen-,e 
permit,  the  lines  will  be  transferred  to  the  city  poles,  .and 
the  company  poles  removed.  Provision  has  been  made  that 
where  only  one  line  of  poles  at  present  exists,  the  other  party 
may  use  it  as  a  joint  line  on  suitable  terms.  Where  there  i-- 
no  duplication  of  line  on  the  same  side  as  in  cases  where 
the  company's  system  occupies  a  different  side  of  ;i  street 
from  the  city's,  or  the  city's  is  in  the  1;ine.  the  company  m.i.\- 
remove  to  the  city's  line  on  the  same  terms  of  compeiis.ition 
to  the  company  for  its  cost  of  abandoning  its  line  .iiid 
making  the  change.  Such  a  removal  may  be  ordered  in 
special  cases  by  the  commission.    Provision  is  made  f'lr  in- 


creasing ;iccommodation  where  .i  ]<ole  line  bec<.>iiies  iiiade- 
'juate  for  all  lines  <)(  both  iniere-t-.  The  Street  Railway 
system  is  not  tf)  be  affected,  but  where  power  and  light 
[loles  or  street  lighting  -tandards  are  available  to 
sustain  span  wires  that  may  be  done  on  proper 
terms.  Various  details  are  considered,  and  a  com- 
plete set  of  specifications  is  declared.  Valuing  and  account- 
ing jjrovisions  and  methods  of  operating  and  regulation  of 
work  form  important  features.  It  is  to  be  hoped  that  by 
earnest  and  harmonious  co-operation  the  terms  so  reached 
m;iy  be  of  lienefit  to  the  two  concerns  in  economy  and  facil- 
ity of  operation  and  tend  to  the  improvement  of  electrical 
distribution  in  the  city  and  the  appearance  of  the  streets,  be- 
sides greatly  reducing  the  obstruction  to  liremen  in  the  per- 
formance of  their  duties. 

"Underground  construction  being  of  a  very  special  and 
expensive  nature  is  left  to  be  dealt  with  independently.  This 
may  be  accomplished  under  the  terms  of  present  legislation, 
which  provides  for  conduit  construction  by  the  city  in  con- 
gested districts,  and  for  the  renting  of  space  to  the  com- 
pany, or  the  company  may  proceed  towards  construction  of 
its  own  conduits.  The  subject  m.'iy  also  be  dealt  with  in- 
dependently under  the  Public  Utilities  act.  Joint  operation 
is  feasible,  but  to  devise  adequate  measures  a  long  time 
will  be  necessary.  It  reciuires  special  consideration  and  can- 
not be  made  the  subject  of  rules  of  a  general  character. 
Steps  should  l)e  taken  very  soon  with  a  view  to  placing 
electrical  distribution  in  the  down  town  section  underground. 
There  is  ;it  present  too  much  overhead  distribution.  \\'here 
danger  is  imminent  the  matter  should  have  immediate  at- 
tention. There  is  also  a  large  territtjry  where  this  reform, 
while  not  at  once  urgent,  is  highly  desir:il)le.  The  matter 
of  expense  is  in  that  stage  a  proper  consideration.  It  might 
mean  an  additional  and  unproductive  capital  expenditure  of 
very  large  amount.  In  some  cities  the  conduit  system  is 
made  a  municipal  project,  each  utility  renting  space.  The 
subject  has  varied  phases  which  will  require  careful  thought 
on  the  part  of  those  in  charge,  for  both  the  city  and  the 
company." 


Development  on  Magpie  River 

The  .Vlgoma  Steel  Corporation  of  Sault  Ste.  Marie  has 
practically  completed  an  installation  on  the  Magpie  river  at 
Steep  Hill  I'^alls,  power  from  which  will  be  transmitted  tn 
the  Helen  mine  five  miles  distant,  .-md  the  Magpie  mine 
twelve  miles  distant.  'J1ie  dam  is  of  the  Ambursen  type, 
and  is  now  completed.  It  is  built  of  reinforced  concrete  with 
buttresses  spaced  twelve  feet  apart  supporting  deck  slabs 
ta])eriiig  in  thickness  from  :!()  in.  at  the  bottom  to  17  in.  at 
the  t(ip.  I'he  height  of  the  spillway  above  the*  river  bed  is 
4.-.  ft.  and  the  total  length  of  the  spillway  is  14.*)  ft.  The 
cixerall  length  of  the  dam  is  ft.     The  dam  is  so  con- 

structed as  to  allow  of  the  height  being  raised  another 
I'-  It  is  interesting  to  note  that  much  of  the  concrete 
i>l  this  d;un  was  placed  when  the  thermometer  registered 
.IS  b.w  as  (iO  (leg.  below  zero.  The  water,  sand  and  rock 
\Mrr  steam  heated  .iiid  the  concrete  was  covered  with  can- 
vas, .ind  e\ ery  po.ssible  means  t.iken  to  keep  it  ai)ove  freez- 
"i.u  iH.nii.  It  is  reported  that  the  concrete  put  in  in  this 
wa\    was  generally  satisfactor\-. 

The  total  he.id  a\ail;ible  .it  this  point  is  about  liO  ft. 
Two  iurl)iiies  of  the  William  llaniiltnn  I'o.  tvpe.  Peterhor- 
iMigli.  are  being  installed,  each  with  a  cai)acity  of  1000  li.p. 
I  lu  se  will  be  direct-connected  to  three-phase  generators  of 
the  Crocker- Wheeler  type  designed  to  develop  ilOO  kv.a.  ;it 
11.000  volts  and  400  r.p.m.  The  exciter  is  driven  by  a  Kod- 
lu-y-lluiit   turbine.     The   s\\  itchb.iard   is   Ferranti   type  and 
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ljro\  ides,  tlirougli  a  simple  »j'steni  of  lex  ers,  for  the  haiul 
operation  of  the  oil-type  switches  on  the  generators  and 
feeders. 

Water  is  led  to  the  turbines  through  a  steel  penstock 
;34()  ft.  long  and  8  ft.  in  diameter  constructed  of  I" 
■>'x  ill-  steel  plates.'  At  the  power  house  the  pipe  divides 
into  two  G  ft.  branches.  These  are  connected  to  a  12  ft. 
diameter  surge  tank  having  a  total  height  of  ."0  ft.  The 
surge  tank  is  constructed  of  rivetted  steel  plates  7/lG  in. 
to  54  i»-  thickness.  The  intake  is  closed  by  racks  consist- 
ing of  bars  54  i"-  thick."  spaced  1  9/16  in.  apart. 

Two  three-phase  circuits  leave  the  generating  station, 
being  carried  on  one  set  of  poles  for  a  distance  of  IJ/^  miles 
to  an  open  air  switching  station,  which  allows  of  various 
connections  being  made  to  facilitate  fault  location  and  per- 
mits of  repairs  being  carried  out  without  the  necessity  of 
disconnecting  the  supply  from  both  mines.  From  this  point 
one  line  leads  to  the  Helen  mine  the  other  to  the  Magpie. 
Three-phase  current  is  used  almost  entirely  at  the  Helen 
mine,  being  used  for  the  main  hoisting  engine  and  the  var- 
ious motors  driving  crusher,  air  compressor,  conveyors. 
j)umps.  etc.,  both  on  the  surface  and  below  ground.  At  the 
Magpie  mine  a  portion  of  the  three-phase  current,  after  re- 
duction to  600  volts,  is  used  for  driving  a  motor-generator 
to  provide  continuous  current  for  the  motors  utilized  for 
\, 'tried  pttrposes  including  the  ore  bridge,  a  large  travelling 
bridge  for  the  handling  of  the  ore. 

On  account  of  the  strong  winds  that  are  not  infreciuent 
in  this  district,  and  are  sometimes  combined  with  low  tem- 
peratures and  sleet  storms,  which  may  lead  to  ice  deposits 
on  the  wires,  the  line  has  l)een  very  strongly  built  from  the 
mechanical  standpoint — the  poles  being  spaced  about  130 
feet  apart,  while  double  poles  of  the  H  type  are  provided  at 
the  ends  of  extra  long  spans.  This  construction  is  used  on 
spans  up  to  480  feet.  There  are  two  spans  of  approximate! \- 
1000  feet  on  the  comparatively  short  line  to  the  Helen  mine. 


Steel  tower  supporting  1,000  ft.  span  over  ravine 

These  are  at  points  where  deep  depressions  in  the  ground 
have  to  be  i)ridged.  Substantial  towers  are  provided  at  the 
ends  of  these  spans,  and  the  conductor^  are  dead-ended  on 
strain  insulators.  Moreover,  instead  of  using  the  No.  I 
size  stranded  aluminium  conductor,  as  on  the  remainder  of 
this  section  of  the  transmission,  a  conductor  consisting  of 
aluminium  wires  of  equivalent  section  surrounding  a  central 
galvanized  steel  core  wire,  is  provided,  the  mechanical 
strain  being  taken  mainly  by  the  steel  core. 

As  lightnin.g  is  a  frequent  cause  of  trouble  during  the 


sumn.ier  niontiis,  lightning  rods  are  provided,  on  the  aver- 
age, at  every  fourth  pole,  and  over  the  section  between  gen- 
erating station  and  open-air  switching  tower  at  junction 
of  lines,  a  grounded  galvanized  steel  cable  connects  the 
pole  tops.  I^ightning  arresters  of  Garton-Daniels  type  are 
provided  at  the  generating  station  and  at  the  Magpie  mine 
^ub-station,  while  the  Helen  mine  sub-station  is  protected 
by  multiple-gap  arresters  of  the  Westinghouse  type.    An  at- 


Wood  tower  supporting  1,000  ft.  span,  Helen  Mine 

tempt  has  also  been  made  to  relieve  the  wires  of  high  po- 
tential charges  before  these  reach  the  apparatus  in  the  gen- 
erating station,  by  providing  a  complete  set  of  horn-gap 
arresters  on  the  switching  structure  at  the  junction  of  the 
lines.  These  arresters  are  provided  with  resistances  between 
horn-gap  and  ground  in  the  form  of  ordinary  45  gallon 
barrels  filled  with  water  through  which  the  discharge  must 
pass. 

A  telephone  circuit  connecting  the  mines  and  the  power 
station  is  carried  below  the  h.  t.  wires  on  the  same  set 
of  poles;  a  complete  transposition  of  the  two  telephone  wires 
being  made  at  every  second  pole.  There  are  no  transposi- 
tions on  the  h.  t.  conductors. 


The  Long  Sault  Development 

In  1907  the  New  York  legislature  passed  an  Act  grant- 
ing certain  rights  to  the  I^ong  Satilt  Developnient  Co.,  in 
the  vicinity  of  the  I-ong  Sault  Rapids  on  the  St.  I^-awrence 
river  near  Cornwall,  Out.  This  Act  ga\'e  authority  to-de- 
\elop  power  at  that  point.  The  L'liited  States  Senate  lu)w- 
ever,  refused  its  consent  to  this  Act  becoming  law  and  At- 
torney-General Carmody  was  requested  to  submit  his  views 
on  the  constitutionality  of  the  Act.  These  views  have  re- 
cently been  submitted  to  the  Senate  and  they  hold  that  the 
powers  and  privileges  granted  to  the  company  are  in  direct 
violation  of  certain  provisions  of  the  state  constitution  and 
that  the  legislature  exceeded  its  authority  in  making  such 
.grants.  He  says  the  law  in  question  is  pri\ate  and  local, 
and  grants  an  exclusive  privilege,  that  the  land  acquired  is 
within  the  forest  reserve,  and  that  the  act  is  therefore  un- 
constitutional. The  report  also  draws  attention  to  the  marked 
disparity  existing  between  the  value  of  the  rights  granted 
the  company  and  the  small  remuneration  received  by  the 
government  therefor. 
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Rotary  Converters  at  C.P.R.  Docks 

The  following  installation  of  two  600  kw.  Westinghouse 
rotary  converters  with  necessary  equipment  of  transformers, 
equalizing  generator,  etc.,  was  made  during  the  past  summer 
for  use  by  the  Canadian  Pacitic  Railway  Company  at  their 
new  coal  handling  docks  in  Fort  William. 

Power  is  received  at  35,000  volts  from  a  3-phase,  60  cycle 
line  (Kaministiquia  Power  Company)  and  transformed 
through  two  sets  of  three  300  kw.  single-phase  transformers, 
oil-insulated,  water-cooled,  60  cycle,  star-connected  primary 
14,500  volts,  delta-connected  secondary  178  volts. 

At  the  latter  voltage  power  is  delivered  to  the  two  600 
kw.  6-phase  rotary  converters  shown  in  illustration  No.  1. 
These  machines  give  350/280  volt  d.c.  3400  amp.  at  600  r.p.m., 
and  are  connected  in  parallel  to  the  d.c.  bus-bars. 

As  the  load  is  a  rapidly  fluctuating  one,  special  provision 
had  to  be  made  to  handle  the  peak  loads.  This  has  been 
very  successfully  taken  care  of  by  the  use  of  a  fly-wheel, 
direct-connected  to  a  d.c.  machine  which  alternately  operates 
as  a  generator  or  motor  across  the  d.c.  bus-bars.    This  is. 


Fig.  1 — Two  600  kw.,  6  phase,  rotary  converters,  Fort  William 

perhaps,  the  first  application  of  this  system  to  the  unloading 
of  coal. 

The  d.c.  equalizing  machine  is  rated  at  400  kw.,  250  volts; 
is  compound-wound  and  is  capable  of  handling  heavy  over- 
loads for  short  periods.  The  direct-connected  fly-wheel 
weighs  15  tons  made  up  of  solid  steel  plates  which  gives  a 
high  factor  of  safety.  The  wheel  is  enclosed  in  a  heavy 
steel  plate  cover.  This  machine  has  a  speed  variation  of 
from  450  to  600  r.p.m.  depending  on  what  load  is  being  taken 
from  the  d.c.  bus-bars. 

On  light  load  the  set  automatically  speeds  up,  taking- 
power  from  the  line,  but  with  a  heavy  load  on  the  line  the 
speed  tends  to  fall  off  and  the  generator  feeds  back  on  the 
line,  taking  power  from  the  fly-wheel.  This  speed  variation 
is  obtained  by  changing  the  shunt  field  resistance  through  a 
water  rheostat,  which  is  operated  by  the  special  torque 
motor  shown  in  the  lower  part  of  illustration  No.  3. 

Lightning  protection  is  afforded  by  air-cooled  choke  coil^ 
and  a  three-phase  type  "A"  electrolytic  lightning  arrester 
designed  in  this  case  for  use  on  a  35,000  volt  line.  The 
arrester  tanks  are  mounted  in  the  gallery.  The  arrangement 
of  the  high  tension  bus-bar  system  is  very  open.  The  bus- 
bars are  connected  to  the  incoming  line  and  to  the  trans- 
f owners  through  type  "E"  .'!5,000  volt,  three-pole,  hand-oper- 


aicd,  automatic,  oil-circuit  breaker^  .-,hown  in  illustration 
Xo.  .■!. 

Besides  the  transformer.',  supijlying  power  to  the  con- 
\erlers  there  are  two  ;i-phase  transformers  f«jr  a.c.  power 
purposes.  They  are  rated  at  100  kw.  and  transform  from 
3."), 000  v<)\i  primary  to  3200  volt  .secondary. 


Fig.  2 — A.c  and  d.c.  switchboards,  special  torque  motor 
in  foreground 

The  .switchlioards  are  of  black  marine  lini>lK(l  .-late 
mounted  on  angle  iron  frames.  .\  total  of  17  panels  ha- 
been  installed.  The  control  panel  for  the  incoming;-  line  i- 
located  immediately  in  front  of  the  transformers,  while  on 
either  side  of  it  are  the  panels  controlling  the  a.c.  side  of 
the  rotary  converters. 

At  the  left  of  illustration  Xo.  3  is  .sIkjwu  the  d.c.  con- 
trol board,  while  the  board  at  the  right  controls  the  il-pha-e 
transformers. 

Mr.  R.  S.  Kelsch  was  consulting  engineer  and  the  equijj- 


Fig.  3 — 3-pole,  hand  operated,  automatic  oil  circuit-breakers 

mcnt  was  manufactured  by  the  C  anadian  \\  estinglunisc  Com- 
pany at  their  Hamilton  works. 


The  Berlin,  Out.,  Electrical  Department  receipts  to  date 
have  been  $74,538;  expenditure  $49,:^6S),  leaving  gross  profit 
.1;35,169.  After  deducting  debenture  installments  this  leaves 
a  net  profit  of  $19,631. 
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Montreal  and  Eastern  Canada 

After  a  strfuuoub  light,  the  Quebee  Legislature  l.a> 
granted  the  Montreal  Tramways  Company  an  exclusive  fran- 
chise for  35  years  for  the  town  of  Moimt  Royal,  which  is  th.e 
new  name  of  the  model  city  to  be  founded  by  the  C.  X.  U. 
in  connection  with  their  tunnel  scheme  in  Montreal.  The 
Public  Service  Corporation,  which  is  closely  associated  with 
the  Montreal  Iramways  .Company,  secured  a  1.5  years'  fran- 
chise for  the  s'upply  of  light  and  power,  a  clause  being  in- 
serted which  allows  the  Montreal  Light.  Heat  and  I'ower 
Company  to  sell  light  and  power  to  private  individuals.  The 
Tramways  c<jmpany  have  also  an  exclusive  franchise  for  the 
neighboring  parish  of  St.  Laurent,  and  the  Public  Service 
Corporation  a  franchise  for  light  and  power,  the  rights  of 
the  Montreal  Light,  Heat  and  Power  Company  in  the  latter 
case  being  safeguarded.  The  Public  Service  Corporation  has 
authority  to  charge  ten  dollars  per  annum  for  the  ](5  candle 
power  incandescent  lamps  and  varying  rates,  from  $1)0  per 
annum  to  .$75  per  ;innum  per  1200  candle  power  arc  lamp, 
according  to  quantity  installed;  for  private  lighting,  ten 
cents  per  kilowatt  hour,  with  a  discount  o{  10  per  cent,  on 
yearly  contracts  and  a  discount  of  35  per  cent,  nn  li\e  year 
contracts.  Consumers  of  power  must  guarantee  a  minimum 
of  $20  horse  power  per  annum  from  one  to  twenty  horse 
power,  and  of  $15  per  horse  power  for  each  additional  horse 
power,  the  motor  to  be  of  a  type  accepta1)le  to  the  company. 


Quebec 

The  Quebec  Streams  Commission  is  a  body  which  has 
been  invested  with  the  powers  of  a  corporation  in  order  that 
it  may  carry  out  a  scheme  of  constructing  a  huge  storage 
reser\oir  on  the  uiiper  St.  Maurice  for  the  purpose  of  regu- 
lating the  flow  of  that  river  for  the  generation  of  electricity. 
The  Hon.  S.  N.  Parent,  chairman  of  this  Commission,  is 
reported  to  liave  stated  that  work  on  this  dam  will  be  com- 
menced as  early  as  possible  and  will  be  completed  in  from 
two  to  three  years.  It  is  said  that  the  area  of  the  proposed 
reservoir  will  be  more  than  300  square  miles,  that  the  amount 
of  water  to  be  stored  will  be  approximately  160,000,000,000 
cubic  feet,  and  that  the  drainage  basin  will  have  an  area 
of  more  than  16, 000  square  miles.  It  is  further  calculated 
that  under  these  conditions  a  regular  flow  of  18.000  cubic 
feet  will  be  obtained  which  will  have  an  immense  value  for 
power  purposes. 


Amateur  Wireless 

Amateur  operators  of  wireles>  lia\e  been  ^ome  inconven- 
ience to  the  Marconi  Company.  particularK-  in  ^uch  large  cen- 
tres as  Montreal  and  Toronto.  .\ccording  to  Mr.  J.  H. 
Lauer,  manager  of  the  company,  the  proposed  legislation  by 
Mr.  Hazen  on  radio-telegraphy  will  be  of  benefit  to  the  com- 
pany especially  in  the  direction  of  controlling  these  private 
wireless  stations,  which  interrupt  commercial  operations.  The 
rigorous  enforcement  of  the  clause  in  the  bill,  imposing  pen- 
alties on  unlicensed  amateur  stations  will  have  the  desired 
ef?ect  of  weeding  out  undesirable  interference  with,  and  ob- 
struction of,  legitimate  messages.  Most  of  the  regulations  in 
the  liill  concerning  wireless  telegraphy  are  already  in  force, 
and  the  proposed  legislation  simply  gives  public  recognition 
to  the  regulations. 


Telephone  Despatching 

Four  gangs  of  men  are  .cl  work  on  the  tjrand  Trunk 
main  line  between  Montreal  and  Chicago  installing  a  tele- 
ph(jne  system  (jf  train  despatching.  'J'hese  men  ;ire  working 
Toronto  lo  Mosborough,  51!. 4  miles,  and  frtnu  Str.atford  to 
Sarnia,  si.:;  miles.  There  remain  therefore  only  tiic  gaps 
between  Lyn  and  Belleville,  Port  Hope  and  Toronto  and 


Mosborough  and  Stratford  to  hinder  direct  telephonic  com- 
munication between  Sarnia  and  Montreal,  a  distance  of  506.6 
miles.  As  the  completed  sections  mentioned  above  total  l!l-1.6 
miles,  and  the  gangs  can  average  about  o5  miles  a  week,  un- 
der favorable  conditions  another  live  weeks  should  see  the 
stringing  of  the  last  mile  into  .Sarnia. 


"Cedars"  New  Bond  Issue 

.\t  a  special  meeting  of  the  Cedars  Rapids  Manufacturing 
and  Power  Company,  held  in  Montreal,  on  January  o,  it  was 
decided  to  retire  the  present  $10,000,000  bonds,  and  to  re- 
place them  with  an  issue  of  $15,000,000  forty  year  5  per  cent, 
tirst  mortgage  gold  bonds,  to  be  issued  from  time  to  time 
as  required  for  the  development  of  the  property.  Mr.  J.  E. 
Aldred,  president  of  the  company,  left  Montreal  on  the  night 
of  January  3  for  New  York,  and  it  was  stated  would  shortly 
leave  for  England. 


Action  for  Libel 

;\s  a  result  of  trenchant  attacks  on  the  Montreal  Tram- 
wa3's  Company — its  service  and  financing — by  the  "Montreal 
Herald,"  the  directors  have  taken  action  for  libel,  claim- 
ing $650,000  damages.  The  plaintiffs  are  Messrs.  E.  A.  Robert, 
president  of  the  company;  V.  H.  Wilson,  director;  J.  W. 
McConnell.  director;  J.  M.  Wilson,  director;  W.  C.  Fin- 
ley,  director;  J.  M.  Mclntyre.  director.  Exception  is 
particularly  taken  to  one  article  relating  to  the  disposal  of 
an  issue  of  $10,000,000  capital,  which  the  plaintiffs  regard 
as  a  very  serious  imputaticm  on  their  reputations  as  honor- 
able men. 


Large  Transformers 

The  cut  shown  herewith  represents  three  transformers 
recently  supplied  to  the  Montreal  Light.  Heat  &  Power  Com- 
pany, by  the  Canadian  Moloney  Electric  Company,  of  Wind- 
sor, Ont.    These  transformers  are  (jil-insulated  and  water- 
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cooled.  The  capacity  i-^  7.">()  k\ .a..  1.3.(100  volts,  60  cycles. 
They  are  installed  in  the  m;iin  sub-station  of  the  Montreal 
company. 


The  Stuart-Howland  Co.,  electrical  supplies  and  special- 
ties, r)0>ton.  announced  their  removal  to  i:!l-141  Federal 
street,  beginning  with  the  new  year.  This  is  the  third  time 
this  company  has  removed  since  starting  in  business  twelve 
years  ago  and  for  the  same  reason  in  each  case.  viz..  that  their 
business  has  outgrown  the  i)re\ious  f|uarters.  In  each  case 
they  ha\e  nearly  or  (|uile  doubled  their  lloor  area.  Their 
new  offices,  store  and  wareroom  will  now  give  them  ample 
room  for  handling  their  increasing  business,' 
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Miscellaneous 

A   pftitiuii  been  presented   in   tlie   Superior  Court, 

Montreal,  for  the  winding  up  of  the  Montreal  Merchants' 
Teleplione  ('onipany.  The  company  has  been  in  business  for 
se\er;il  years,  and  has  about  loOO  suljscril)ers,  all  in  the  Mon- 
treal district.  'J1ie  petition  stated  that  the  sum  of  $2a0,000 
is  due  to  Mr.  U.  I'.  Lydnn,  of  Xew  York,  thai  the  company 
has  no  available  means  of  meeting  this  debt,  and  that  the 
directors  decided  on  ]3eceml)er  30  last  to  voluntarily  wind 
the  company. 


It  is  officially  announced  that  the  C.  P.  K.  propose 
to  extend  their  telegraphic  facilities  in  Saskatchewan;  the 
programme  will  include  additional  wires  between  Moose  Jaw 
and  Calgary,  and  Moose  Jaw  and  Winnipeg.  J  he  facilities 
in  northern  and  northwestern  Saskatchewan  will  be  in- 
creased nearly  100  per  cent.  The  wires  now  working  be- 
tween Moose  Jaw  and  Winnipeg  will  be  added  to. 


I'or  some  time  there  have  been  persistent  reports  that 
the  Ijell  Telephone  Company  is  to  be  reorganized,  and  the 
latest  rumor  is  that  the  plan  involves  the  stibsidiary  com- 
panies— the  Northern  Electric  and  Manufacturing  Company 
and  the  Imperial  Wire  and  Cable  Company — whose  shares 
would  be  distributed  proportionately  to  the  shareholders  of 
the  Bell  Telephone  Company. 


Mr.  W.  G.  Ross,  formerly  managing  director  of  the  Mon- 
treal Street  Railway  Co.,  has  been  appointed  chairman  of  the 
Montreal  Harbor  Commission,  and  has  taken  up  his  duties. 
Mr.  Ross's  appointment  has  been  received  with  universal  ap- 
proval. He  resigned  his  position  with  the  street  railway 
company  shortly  after  Mr.  E.  A.  Robert  secured  control. 


Mr.  A.  B.  Smith  has  been  appointed  manager  of  tele- 
graphs of'  the  Grand  Trunk  Railway,  with  headquarters  at 
Montreal.  Mr.  Smith  ha;;  hitherto  held  the  same  position 
on  the  Grand  Truiik  Pacific,  with  headquarters  at  Winni- 
peg, so  that  his  jurisdiction  has  been  very  widely  extended. 


The  National  Hydro-electric  Bill  has  been  slightly 
amended  by  the  Quebec  Upper  House.  It  is  now  agreed  that 
in  the  event  of  the  company  and  any  municipality  failing  to 
agree  as  to  a  franchise,  the  Quebec  Public  Utilities  Com- 
mission will  intervene  and  arrange  the  conditions. 


Mr.  J.  Stanley  Hyman,  of  the  Northern  Electric  and 
Manufacturing  Company,  died  in  the  Western  Hospital, 
Montreal,  on  Jan.  5.  He  had  just  returned  from  a  business 
visit  to  the  Maritime  Provinces  for  his  company.  Mr.  Hy- 
man was  34  years  of  age. 


Pringle  Limited,  incorporated  with  a  capital  stock  of 
.$30,000,  to  carry  on  business  as  electrical  and  mechanical  en- 
gineers, with  head  office  at  Montreal. 


The  Bayliss  Pulp  and  Paper  Company,  of  Quebec,  Que., 
has  contracted  with  the  Stadacona  Hydraulic  Company  for 
0,000  horse  power. 


New  Companies 

Federal  Engineering  Company  Limited,  has  bee'n  incor- 
porated with  a  capital  of  |500,000,  to  carry  on  business  as 
manufacturers  and  dealers  in  electrical  machinery,  appliances, 
plants,  _etc.,  with  head  office  at  Toronto, 


Personal 

Mr.  R.  E.  T.  Pringle  has  resigned  his  i)(.isition  as  man- 
aging director  of  the  Canadian  Moloney  Electric  Co..  Ltfl. 

Mr.  R.  A.  Ross,  consulting  engineer,  Montreal,  has  been 
engaged  by  the  city  of  Calgary  to  make  a  report  on  the  local 
light  and  i)owcr  situation. 

Mr.  R.  T.  Jeffery,  for  some  years  a.ssociated  wiih  the 
electrical  department  of  .Smith,  Kerry  &  Chace.  has  resigned 
to  engage  in  general  engineering  work  with  the  Hydro- 
electric Power  Commission  of  Ontaric)  in  connection  with 
their  extensi\-e  work  among  the  \arious  municipalities. 

Mr.  F.  John  Bell  has  resigned  as  general  manager  of 
(be  liritisb  Canadian  Power  Company,  Cobalt,  as  the  out- 
come of  the  amalgamation  with  the  .Northern  Ontario  Light 
(Sj  Power  Company.  He  has  been  appointed  general  man- 
ager of  the  Canada  Wire  &  Cable  Company,  Toronto. 

Mr.  F.  J.  Goodman,  who  has  been  representing  the  Cen- 
lur^-  ToU-i)hone  Construction  Company  in  Canada,  will  take 
u|i  bis  work  in  the  United  States  for  the  same  company. 
My.  Cioodman's  place  in  the  Canadian  Held  is  being  taken  by 
Mr.  W.  C.  h'reeman,  formerly  with  the  .Stromberg-Carlson 
Telephone  Company. 

Mr.  L.  V.  Webber,  chief  of  the  meter  department  of  the 
Toronto  Electric  Light  Co.,  has  resigned  his  position  to  be- 
come sales  manager  for  the  Metropolitan  Engineering  Co. 
Mr.  Webber's  long  experience  with  the  T.  E.  L.  Co.,  and 
his  verj-  thorough  knowledge  of  meters  lit  him  especially 
for  the  important  work  he  is  now  undertaking. 

Mr.  J.  A.  Ellis,  M.L.A.,  city  treasurer  and  nominal 
head  of  the  Ottawa  Municipal  Electric  Department,  was 
elected  mayor  of  Ottawa  for  on  Monday  .January  6th, 

by  a  sid:)stantial  majority  over  two  other  candidates.  Mr. 
Ellis,  who  has  been  secretary  of  the  municipal  electric  de- 
partment, will  still  hold  that  position,  but  will  not  accept 
salary  while  he  holds  office  as  mayor. 

Mr.  Jas.  Anderson,  manager,  the  Sandwich,  Windsor  & 
.Vmherstburg  Railway  Company,  sails  for  Europe  on  January 
31st,  via  the  White  Star  line  steamer  Cedric.  Mr.  .Anderson 
will  travel  by  way  of  the  Mediterranean  and  thence  north 
through  various  points  of  interest,  and  will  be  absent  about 
three  months.  Mr.  .A.  M.  Stewart,  ticket  agent  of  the  Grand 
Trunk  railway  system  of  \\'indsor,  will  accompany  Mr.  .An- 
derson. 

Mr.  J.  D.  Evans,  chief  engineer  of  the  Montreal  Tram- 
ways Company,  has  resigned  to  become  construction  man- 
ager of  the  Electric  Bond  and  Share  Company,  of  New 
York.  Mr.  Evans  is  a  graduate  of  the  Massachusetts  Insti- 
tute of  Technology.  He  has  been  at  different  times  in  the 
employ  of  the  U.  S.  Government  in  connection  with  the  Pan- 
ama Canal  work,  and  of  the  Republic  of  Equador  in  steam 
railwaj'  construction,  and  later  has  been  engaged  in  elec- 
trical work  for  the  Great  Northern  Power  Company,  the 
Canadian  Light  and  Power  Company  and  other  large  private 
corporations,  before  associating  himself  with  the  Montreal 
Tramways  Co. 


The  Canadian  British  Engineering  Company 
.Vnnouncenient   is  made  I  he   Canadian    ISritish  En- 

gineering Company  of  the  purchase  of  the  --tock-in-ttaile  of 
the  James  Stuart  Electric  L'ompany.  of  Winnipeg,  with  the 
intention  of  carrying  on  this  well-known  wholesale  electric 
supply  business  at  the  old  address.  .'.34  Smith  street.  The 
warehouse  and  showroom  of  this  company  will  have  a  com- 
bined floor  space  of  oxer  15,000  S(|uare  feet,  which  will  cit- 
able them  to  carry  a  large  variety  of  --tock. 
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Prairie  Province  Activities 

Port  Arthur,  Ont. 

Activity  in  Port  Arthur  is  shown  by  the  number  of  by- 
laws recently  submitted  which  approximate  three-quarters  of 
a  million  dollars.  This  sum  includes  an  expenditure  of  $12,- 
000  for  a  motor-generator,  $0,550  for  extending  the  municipal 
railway  system,  $32,400  for  the  re-laying  of  tracks  with 
heavier  steel,  $85,000  for  extensions  and  improvements  to 
the  telephone  system.  .$6,500  for  completing  the  service  dam 
on  Current  River  in  connection  with  the  city's  power  de- 
veloping scheme,  $8,000  to  extend  the  street  lighting  system 
and  $30,000  to  extend  and  improve  the  electric  lighting 
system. 

The  following  hgures,  showing  the  estimated  cost  of 
constructing  single  track,  in  pavement,  on  Algoma  street 
from  Arthur  to  Cameron  streets  are  of  interest.  This  in- 
cludes paving  that  portion  of  the  street  l)etween  the  rails 
and  for  a  distance  of  eighteen  inches  on  each  side  of  the  rails. 


Rails   $  823.00 

Rails,  hauling   40.00 

Ties  .  .  .  168.00 

Spikes   27.00 

Angle  Bars   26.40 

Bolts   ().25 

Bonds  :  .    ...  8.80 

Bonding   J  7. 60 

Earth  excavation    165.10 

Track  laying   228.60 

Earth  overhaul   38. 10 

Extra  concrete   1,315.3  I 

Paving   2,131.2i) 


$4,995.45 

Overhead   work    600.00 


Supervision  and   contingencies    555.55 


.$6,151.00 

Interest  six  months  at  5c   307.55 


$6,458.55 

Advertising   91.45 


Total   ...   $6,550.00 


Edmonton's  Proposed  Belt  Line  System 

The  city  of  Edmonton  has  drawn  up  a  comprehensive 
plan  of  street  railway  extension  work  designed,  at  the  same 
time,  to  economically  meet  the  needs  of  the  present  popula- 
tion and  also  to  be  capable  of  almost  unlimited  expansion 
to  keep  pace  with  the  city's  prospective  growth  of  the  next 
decade. 

The  system  mentioned  is  comprised  of  15  routes,  all  of 
which  are  belt  lines,  and  which  are  so  arranged  that  at  no 
point  inside  the  district  covered  will  an  intending  passenger 
have  to  walk  more  than  two  or  three  blocks  to  reach  the 
car.  Based  on  a  15-minute  headway  each  way  on  individual 
routes,  the  number  of  cars  passing  various  points  in  the 
city  will  vary  from  eight  cars  per  hour  to  seventy-two,  the 
latter,  of  course,  being  in  tlie  more  congested  business 
district. 

The  total  length  of  track  required  for  this  lay-out  is 
approximately  110  miles,  and  it  is  estimated  that  220  cars 
will  be  sufficient  to  maintain  the  regular  schedule. 

The  railway  department  proposes  to  make  all  future  ex- 
tensions of  track  witli  a  view  to  ultimately  attaining  this 


lay-out.  The  length  of  time  taken  for  this  will,  of  course, 
depend  upon  the  rate  of  growth  of  the  city. 

The  system  has  been  so  designed  that,  should  unforeseen 
circumstances  require  it,  any  of  these  routes  may  be  shifted 
a  block  or  two  in  either  direction  without  disarranging  the 
main  plans. 


Minnedosa,  Man. 

An  electrical  plant  is  being  installed  in  Minnedosa  at 
the  present  time  which  it  is  expected  will  be  in  operation 
in  the  course  of  six  weeks  or  two  months.  One  generator 
only  is  at  present  being  installed  consisting  of  a  312J^  kv-.a., 
60  cycle,  3-phase,  2400  volt,  horizontal  unit  running  at  257 
r.p.m.  The  exciter  is  a  20  kw.,  125  volt,  600  r.p.m.  The 
switchboard  consists  of  two  panels,  one  for  exciter  and  one 
for  the  a.c.  generator,  the  generator  panel  having  an  a.c. 
ammeter  on  each  phase,  high  tension  volt  meter,  exciter 
ammeter,  and  time  relay.  The  exciter  panel  at  present  car- 
ries only  an  ammeter  and  a  d.c.  volt  meter.  The  exciter  is 
a  compound-wound  interpole  machine  sufficiently  large  to 
supply  the  exciting  current  to  a  duplicate  alternator,  when 
the  plant  is  extended,  the  power  house  being  laid  out  for 
such  an  extension.  The  exciter  is  driven  by  an  independent 
turbine. 

.A.11  the  electrical  installations  are  being  supplied  by 
Messrs.  Kilmer,  Pullen  and  Burnham,  Canadian  agents  for 
the  Swedisji  General  Electric  Co.  The  turbines  were  manu- 
factured by  Wm.  Kennedy  &  Sons,  Owen  Sound,  Ont.,  and 
are  designed  to  operate  under  an  effective  head  of  35  feet. 
In  addition  to  the  regular  fore-bay  supply  of  water,  there 
is  also  a  reserve  supply  obtained  by  means  of  damming  a  lake 
some  thirty-five  miles  north  of  Minnedosa.  C.  H.  and  P.  H. 
Mitchell  are  consulting  engineers  for  the  nnmicipality. 


Dauphin,  Man. 

Contract  has  been  awarded  to  E.  Leonard  &  Sons,  of 
London,  Ont.,  for  two  horizontal  return  tubular  l)oilers  and 
one  tandem  compound  engine.  The  Canadian  General  Elec- 
tric Company  is  supplying  a  125  kw.  generator.  The  latter 
company  also  have  the  contract  for  the  supply  and  erection 
of  a  distribution  system,  including  forty  series  tungsten 
street  lights  and  thirty-five  ornamental  standards.  Bids  will 
be  received  and  contract  awarded  for  brick  power  house  at 
an  early  date. 


Mr.  R.  A.  Ross,  of  Montreal,  has  been  engaged  by  the 
city  of  Calgary  to  report  on  the  local  power  and  light  situ- 
ation. 


New  Publications 

The  practical  Electrician's  Pocket-book  and  Diary,  1913; 
Is  net;  S.  Rentall  &  Co.,  Ltd.,  36  Maiden  Lane,  Strand,  W. 
C.  London.  Eng.,  publishers;  edited  by  H.  T.  Crewe,  M.l. 
Mech.  E.  The  contents  of  this  book  are  chiefly  compiled 
for  readers  who  are  for  the  most  part  practically  engaged 
in  one  or  other  of  the  many  branches  of  trade  in  which 
electricity  now  plays  an  important  part.  This  year's  pub- 
lication is  some  forty-four  pages  in  excess  of  the  1912  edition 
in  spite  of  the  fact  that  certain  standard  sections  have  been 
omitted.  The  larger  size  is  due  to  the  inclusion  of  a  quan- 
tity of  new  matter  which  has  been  brought  into  more  prom- 
inent notice  during  the  past  year,  such  as  coal  cutting  ma- 
chines, electric  vacuum  cleaners,  and  control  of  lighting 
circuits.  The  appendix  contains  useful  tables  of  various: 
kinds,  for  example,  a  table  showing  the  size  of  cable  to 
be  used  on  circuits  carrying  various  currents  at  different 
\'oltages.  This  book  can  be  safely  recommended  as  reliable, 
and  certain  to  prove  of  real  value  to  the  practical  man. 
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New  Equipment  for  Nanaimo 

The  rapid  growth  of  the  city  of  Nanaimo  has  called  for 
a  large  increase  in  the  amount  of  current  used  for  lighting 
and  heating  purposes,  and  the  Nanaimo  Electric  Company 
have  found  difficulty  in  meeting  the  ever  increasing  demand 
although  they  have  made  several  additions  to  their  plant  with- 
in the  last  two  years.  At  the  commencement  of  this  year 
they  found  that  their  present  service  would  be  severely  over- 
loaded during  the  present  winter  and  this  article  will  deal 
with  the  provisions  the}'  have  lieen  making  to  meet  their 
calls  for  power. 

Their  plant  up  to  the  present  has  consisted  of  a  sub- 
stantial brick  building  containing  the  following  equipment: — 
A  set  of  three  Pelton  water  wheels  capable  of  developing 
500  h.p.  and  for  emergency  and  overload  service  they  have 
one  IGYz  in.  x  24  in.  side-crank  piston  valve  engine.  This 
engine  is  supplied  with  steam  from  two  return  tubular  boil- 
ers working  at  a  pressure  of  120  lbs.  The  water  wheels  are 
belted  to  a  line  shaft  from  which  are  driven  one  25  kw., 
d.c.  arc  machine,  one  50  kw.,  d.c.  arc  machine,  one  150  kw., 
:i  phase,  2:!00  volt  revolving  field  alternator  excited  by  one 
'>]/i  kw.,  d.c.  bipolar  generator,  and  one  120  kw.,  single  phase, 
1154  volt  alternator  with  direct  connected  exciter. 

As  the  supply  of  water  available  for  power  purposes  was 
limited,  Mr.  Joseph  Hunter,  president  of  the  company  and 
chief  engineer  for  the  Canadian  Collieries,  Ltd.,  decided  that 
to  increase  the  capacity  of  their  plant  it  would  be  necessary  to 
install  either  a  direct  connected  steam  engine  driven  gen- 
erator set  or  a  turbine  driven  set.  Owing  to  the  difficulty 
of  obtaining  an  adequate  supply  of  water  for  condensing  pur- 
poses which  would  permit  of  their  installing  a  turbo-gener- 
ator set  having  reasonable  steam  economy,  it  was  decided 
that  the  only  type  of  apparatus  that  would  be  at  all  econ- 
omical was  a  compound  high  speed  engine  generating  set 
arranged  to  run  non-condensing  for  the  present  but  designed 
so  that  at  some  future  time  condensers  might  be  added. 

Acting-  on  advice  from  Mr.  I'^rank  Sawford,  chief  elec- 
trical engineer  for  the  Canadian  Collieries  and  upon  Mr. 
Hunter's  suggestions,  Mr.  William  Lewis,  general  manager 
for  the  Nanaimo  Electric  Light  Company,  made  a  contract 
with  Messrs.  Taylor  and  Young,  Ltd.,  mechanical  engineers, 
of  Vancouver  to  supply  and  erect  a  450  B.h.p.  compound  high 
speed  engine  manufactured  by  Messrs.  Jas.  Howden  &  Co.. 
of  Glasgow.  Scotland,  for  direct  connection  to  a  :iOO  kw.. 
2200  volt  alternator  with  direct  connected  exciter,  manufac- 
tured by  Messrs.  Bruce  Peebles  &  Company  of  Edinburgh, 
Scotland.  This  complete  unit  is  to  be  delivered  and  erected 
by  the  firm  who  were  awarded  the  contract  and  as  it  is 
the  first  installation  of  its  kind  in  British  Columbia  full  par- 
ticulars concerning  it  will  be  of  special  interest.  The  fol- 
lowing is  a  fairly  complete  specification  of  the  unit  that 
has  been  ordered  consisting  of  one  ISOO  kv.a.  direct-connected 
steam-driven  alternating  current  generating  set. 

Engine 

One  "Howden"  two  crank  compound  double-acting  ver- 
tical engine  of  the  enclosed  type  fitted  with  their  patent  im- 
proved system  of  forced  lubrication,  to  develop  450  brake 
horse-power  at  liOO  revolutions  per  minute,  with  a  steam  pres- 
sure of  135  lbs.  per  square  inch  at  the  stop  valve  when  ex- 
hausting into  atmosphere.  The  engine  is  mounted  upon  a 
short  base,  the  dynamo  being  upon  its  own  horse  shoe  type 
bed  plate  and  connected  up  through  the  shafts. 

Frame — The  working  parts  are  enclosed  in  a  strong  ver- 
tical casing  accurately  machined  top  and  bottom  and  securely 
bolted  to  base.  Large  doors  secured  by  nuts  arc  provided 
at  both  sides  giving  unrestricted  access,  and  small  hinged 
doors  opening  with  one  handle  are  provided  for  ready  access 


In  facilitate  examination.  Distance  [jieces  carrying  the  cylin- 
ders are  secured  to  the  lop  of  the  casing,  sufficient  height 
l)eing  provided  to  ensure  that  the  oil  is  not  drawn  up  from 
the  crank-case  to  l.p.  cylinder  when  working  condensing. 

Cylinders  and  Pistons — The  cylinders  are  of  the 
best  hard  close-grained  cast  irf)n  1n  one  piece  with  valve  cas- 
ing between  them  which  is  fitted  with  improved  piston-type 
slide  valve  distributing  steam  to  both  cylinders, — external 
steam  piping  between  cylinders  is  entirely  dispensed  witli 
thus  avoiding  considerable  loss  from  condensation.  Both 
sides  of  pistons,  and  insides  of  cylinder  covers  are  turned 
.ind  polished.  The  cylinders  are  neatly  covered  with  blue 
planished  sheet  steel,  the  cylinder  covers  and  valve  chest 
covers  being  similarly  finished  and  covered,  the  space  under 
planished  plate  being  filled  with  asbestos  fibre.  The  pistons 
are  made  in  one  piece,  the  low  pressure  being  made  of  cast 
steel.  Two  cast  iron  packing  rings,  accurately  machined,  are 
fitted  to  each  piston,  the  arrangement  being  specially  suit- 
able for  high  pressures  and  high  temperatures. 

Packings — Piston  rods  and  valve  rods  arc  ])ro\ided 
with  metallic  packings  of  improved  type. 

Piston  Rods — are  of  high  carbon  >teel.  accurately 
finished  on  special  grinding  machine,  and  secured  by  fitted 
bolts  to  cast  steel  crosshead. 

Crosshead  Pins — are  of  mild  >teel.  case-hardened 
and  ground  after  hardening. 

Connecting     Rods — are     unusually     long,     viz:  seven 


Type  of  Equipment  being  Installed  in  Nanaimo 

limes  the  length  of  crank.-.,  reducing"  pressure  on  guides  and 
connecting  to  exceptionally  snionth  running-  and  absence  of 
N'ibration. 

Crank  Shaft — is  of  Siemens  Martin  steel.  with 
throws  cut  out  of  the  solid.  There  are  four  bearings,  in  the 
crank  case,  giving  exceptionally  large  bearing-  surfaces,  all 
being  lined  with  l^ichards'  anti-friction  metal.  The  cranks 
are  placed  opposite,  thus  balancing  each  other. 

Governor — is  carried  directly  nn  the  cr.ink  shaft  and 
actuates  a  double  beat  throttle  \:ilve.  controlling  the  speed 
to  within  2  per  cent,  variation  from  full  lo;ul  to  no  load. 
Momentary  v.-iriation--.  full  lo.-id  in--tant;inoou--ly  switched  off 
;ind  on.  5  ])er  cent. 

Speed  Regulating  Gear — This  is  arranged  to  per- 
mit of  a  10  per  cent,  variation  while  the  engine  is  running. 

Flywheel — .\  heavy  fiywheel,  machined  all  over,  with 
polished  rim.  is  fitted,  ensuring  a  minimum  nuiment;iry  varia- 
tion of  speed  under  a  fiuctuating  load. 

Overloads — The  engine  is  fitted  with  a  by-pass  valve 
lo  enable  it  to  carry  2.">  per  cent,  overload  for  two  hours 
which  would  be   .-ivailahlo  on    the    alternator.    This  by-pass 
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valve  admits  liigh  pressure  steam  into  the  low  pressure  cyl- 
inder. 

Efficiency — The  mechanical  efficiency  of  the  engine 
is  not  less  than  9214  per  cent,  at  full  load. 

Accessories — Sight  feed  lubricator,  steam  pressure 
gauge,  oil  pressure  gauge,  cylinder  drain  cocks  and  pipes, 
relief  \alves,  tachometer,  set  of  spanners  and  tools,  barring 
lexer,  set  of  foundation  bolts  and  anchor  plates  are  included. 

Alternator 

One  .'iOO  kv.a.,  3  phase,  2200  volt  Bruce  Peebles  alter- 
nator mounted  on  horse  shoe  type  bed  plate,  and  connected 
to  engine  through  coupling. 

Capacity — The  alternator  will  be  designed  for  a  nor- 
mal full  load  capacity  of  300  kv.a.  at  unity  power-factor,  2200 
volts,  60  cycles,  :>  phase  when  running  at  a  speed  of  360  r.p.m. 

Temperature  Rise  —  This  measured  thermometric- 
ally  after  24  hours'  full  load  run  will  not  exceed  23.9°  C. 
above  that  of  the  surrounding  atmosphere  and  37.8°  C.  after 
two  hours'  run  at  2^  per  cent,  overload. 

Efficiency — The  efficiency  of  the  alternator  at  the 
various  loads  and  at  unity  power-factor  will  be  as  follows: — 
full  load  92J^  per  cent.;  3/4  load  91 per  cent.;  yi  load  89 
per  cent.;  %  load  81  per  cent. 

Voltage  Regulation — The  voltage  rise  when  full 
load  is  switched  off  will  not  exceed  7..")  per  cent,  assuming- 
constant  speed  and  excitation  and  unity  power-factor. 

Exciter — The  exciter  for  this  alternator  is  mounted 
on  an  extension  of  the  armature  shaft  and  has  an  independent 
outboard  pedestal  bearing. 

One  of  the  noteworthy  features  of  this  installation  is  its 
low  steam  consumption  under  steam  conditions  which  are  to 
say  the  least  not  favorable,  the  consumption  of  the  combined 
set  at  full-load  not  exceeding  thirty-two  pounds  per  kw. 
hour  when  operating  non-condensing. 

Messrs.  Taylor  and  Young,  whose  name  has  been  iden- 
tihed  with  steam  power  plant  engineering  for  some  time  and 
who  recently  installed  a  large  special  turbine-driven  Fire  Un- 
derwriters' pump  for  the  North  Pacific  Lumber  Company  at 
Barnet,  B.C.,  are  to  be  congrattdated  on  having  been  instru- 
mental in  introducing  the  first  high  speed  engine  of  any  size 
into  British  Columbia. 

Telephones  and  Telegraphy 

A  public  warning  has  been  issued  by  the  Bell  Telephone 
Company  against  the  use  of  unauthorized  mouth  pieces  and 
other  devices.  Mr.  R.  I^'.  Jones,  the  Montreal  manager  of 
the  company,  states  that  these  devices  are  detrimental  to 
efficient  service,  and  that  best  results  are  obtained  from  the 
regular  sets  supplied  to  subscribers,  without  the  use  of  these 
so-called  "improvements."  Under  the  terms  of  contracts 
made  with  subscribers  these  attachments  are  not  allowed,  and 
Mr.  Jones  states  that  the  service  would  be  brought  to  some- 
thing approaching  a  standstill  if  the  company  were  to  allow 
each  subscriber  to  use  any  freak  attachment  that  he  wished. 
The  company  object  to  rubber  sound  mufflers,  designed  to 
prevent  by-standers  hearing  what  is  said;  "hear  plain"  patent 
devices  for  increasing  the  volume  of  the  voice;  and  "hand- 
less  telephones,"  the  object  of  which  is  to  do  away  with  the 
necessity  of  holding  the  receiver  to  the  ear.  Objection  is 
also  made  to  the  many  devices  which  claim  to  provide  sani- 
tary conditions  in  the  mouth-piece,  the  majority  being  de- 
pendent for  their  efficiency  upon  repeated  treatment  with  a 
form  of  liquid  disinfectant.  Dr.  Harold  Spitta,  bacteriologist 
to  the  British  Royal  Household,  has  made  a  number  of  in- 
vestigations into  the  question  of  the  transmission  of  con- 
sumption by  means  of  telephone  mouth-pieces,  and  has  re- 
ported to  the  British  Postmaster-General  that  such  transmis- 


sion is  practically  impossible.  The  telephone  companies  have 
also  made  extensive  experiments  on  the  same  subject,  and 
the  opinion  of  Dr.  Spitta  is  in  harmony  with  the  results  of 
these  experiments. 


Proper  Atmosphere  for  Telephone  Employees 

Contracts  have  just  been  signed  for  the  installation  of 
apparatus  for  purifying  the  air  in  the  switch  and  toll  rooms 
of  the  Citizens'  Telephone  Company  of  Grand  Rapids.  The 
arrangement  provides  for  working  in  rooms  closed  prac- 
tically air-tight.  The  windows  will  be  double  and  all  crev- 
ices and  cracks  will  be  tightly  caulked  and  the  doors  will 
be  closely  guarded.  The  air  for  about  fifty  employees  will 
be  fanned  into  these  rooms  passing  through  sprays  of  water 
so  as  to  be  cleaned  of  all  dust  or  other  impurities.  This 
air  will  then  pass  over  coils  which  will  warm  it  in  winter 
and  coot  it  in  summer.  I-'rom  the  coils  the  air  will  pass 
through  a  dehumidizing  machine  which  will  take  the  mois- 
ture out  of  it  or  release  moisture  to  it  so  as  to  maintain  a 
certain  standard.  It  is  guaranteed  that  this  apparatus  will 
produce  air  that  will  not  vary  .>  de.grees  in  temperature  or 
."1  per  cent,  in  hmnidity. 


The  Welland  County  Telephone  Co. 

This  company  are  now  installing  at  the  Ridgeway  ex- 
change, a  two  position,  200  line  magneto  switchboard  of 
modern  design  and  eciuipment.  The  Welland  County  Tele- 
phone Co.  have  enjoyed  a  steady  and  continuous  growth 
since  organization  some  five  years  ago  and  now  have  ex- 
changes in  Bridgeburg,  Fort  Erie,  l^idgeway  and  Stevens- 
ville,  and  are  giving  service  to  practically  all  points  in  Wel- 
land county.  They  have  upwards  of  800  telephones  on  their 
system  and  because  of  the  extraordinary  demand  for  their 
service  it  has  been  deemed  advisable  to  install  the  above 
larger  equipment  in  Ridgeway.  This  company  are  an  inde- 
pendent company  and  connect  with  the  system  of  the  Federal 
Telephone  and  Telegraph  Co.  of  Buffalo  by  means  of  a  sub- 
marine cable  laid  across  the  Niagara  ri\er.  This  gives  them 
an   extensive  long  distance  service. 


The  Bruce  Municipal  Telephone  Company 

Practically  all  of  Bruce  County  is  covered  by  the  lines 
of  the  new  Bruce  Municipal  Telephone  Company.  Ex- 
changes have  been  installed  and  are  now  operating  at  Port 
Elgin,'  Paisley,  Underwood,  Tiverton  and  Kincardine,  and 
\  ery  nearly  1,000  subscribers  are  now  connected  for  service. 
All  exchanges  are  connected  by  through  trunk  lines  and  ex- 
periments are  now  being  conducted  with  phantom  circuits 
for  trunking  service.  When  the  construction  work  of  this 
company  has  been  completed,  the  Bruce  municipal  company 
will  have  the  largest  system  of  this  kind  in  eastern  Canada. 


St.  Marys,  Kirkton  &  Exeter  Telephone  Company 

During  the  winter  season  many  improvements  have  been 
made  in  this  company's  system.  A  new  switchboard  of  150- 
line  capacity  has  been  installed  at  their  Granton  exchange. 
Tliis  is  to  take  care  of  extensive  development  work  which 
will  be  undertaken  early  in  the  spring.  This  company  is 
undoubtedly  one  of  the  most  progressive  in  western  Ontario 
and  a  very  large  share  of  their  phenomenal  growth  has  been 
due  to  the  efforts  of  Mr.  John  Perry,  general  manager  of  the 
company.  Their  directory  now  contains  between  400  and 
500  names  and  service  is  being  given  at  .St.  Marys,  Granton, 
Kirkton.  Exeter  and  the  adjacent  rural  districts. 

Advises  Automatic  for  New  Zealand 

A  report  has  been  presented  by  Mr.  Buckley,  chief  elec- 
trician of  the  post  and  telegraph  department  of  New  Zea- 
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land,  who  last  year  toured  America,  iMij^l.ind  and  lunope 
with  the  object  of  studying-  \-arious  systems  of  telegraphy 
and  telephony.  He  states  that  an  automatic  system  of  tele- 
phones would  most  satisfactorily  meet  the  requirements  of 
New  Zealand  and  would  possil)!}'  permit  of  an  extension  oi 
the  area  within  which  a  minimum  residenli.il  r.ite  mif.jht  he 
ciiariied.  Mr,  J'uckley  computes  that  a  s,i\in,L;  of  oxer  $10,- 
000  a  year  might  be  expected  from  an  automatic  system  at 
each  of  the  four  cities,  namely,  Auckland.  (  hristchurch. 
Dunedin,  and  Wellington. 


New  Books 

Wireless  Telegraphy  and  Telephony  Simjjly  Explained. — 
by  A.  P.  Morgan.  The  Norman  W.  Henley  Publishing  (.'om- 
pany,  New  York,  Price  $1.00.  This  is  a  practical  treatise 
embracing  complete  and  detailed  explanations  of  the  iheory 
and  practice  of  modern  radio  apparatus  and  its  present-d.iy 
application,  together  with  a  chapter  on  the  possil)ilities  of 
its  future  development.  The  author  has  endea\'ore<l  to  fur- 
nish a  comprehensive  explan.ation  in  simple  language  of  'Ik- 
theory  and  practice  of  this  wonderful  art  and  to  e.xplair; 
as  far  as  possible  the  importance  of  the  position  occu[)ied 
1)3'  wireless  telegraphy  to-day  and  the  possibilities  of  t  >- 
morrow. 


Improved  Maritime  Telegraph  Service 

Important  improvements  are  being  made  in  the  telegraph 
service  of  Prince  Edward  Isl.and.  to  meet  both  the  growth 
of  existing  traffic  and  the  further  expansion  wdiich  the  opera- 
tion of  the  new  car  ferry  will  entail.  The  rate  of  :',()  cents 
per  50  words  for  night  letters,  which  has  been  in  effect  on 
the  mainland  for  some  time,  was  extended  to  include  the 
island  offices  on  November  7,  1912,  and  was  at  once  av.ailed 
of  very  eagerly.  Moreover,  during  the  summer  and  autumn 
of  li)12  five  gangs  of  linesmen  were  engaged  in  rebuilding 
and  improving  the  telegraph  lines  throughout  the  province 
under  the  direction  of  the  leading  construction  officer  for 
eastern  Canada  of  the  Western  Union  Telegraph  Company. 

Most  important  of  all,  negotiations  ha\'e  l)een  active  and 
thus  far  successful  for  the  laying  of  a  new  multiple  cable 
across  Northumberland  Strait  to  supplement  the  present 
cable  connecting  Prince  Edward  Island  with  the  mainland. 
This  new  cable  will  cost  approximately  .'i;4.'5,000,  and  will  con- 
tain one  wire  each  for  the  Dominion  Government  and  the 
existing  telegraph  system.  These  wires  will  handle  principal- 
ly the  extra  business  caused  by  the  car  ferry,  but  they  will 
incidentalli'  furnish  an  emergency  connection  with  the  main- 
land for  general  purposes  whene^'er  the  present  cable  may 
be  out  of  order.  In  addition  to  the  two  wires  mentioned  the 
new  cable  will  for  the  first  time  pro\  ide  permanent  telephonic 
communication  across  the  strait. 

Cable  connection  across  Northumberland  Strait  was  first 
est.ablished  by  the  New  York,  Newfoundland  &  London  Tele- 
graph Company  in  185:!,  and  this  line  is  said  to  be  the  oldest 
submarine  cable  in  active  operation  in  North  .Vmerica.  In 
IS(il)  the  Island  government  contracted  with  the  company 
aho\c  named  for  a  new  cable  to  be  subsidized  annually  in  the 
sum  of  $1,947.  In  accordance  with  this  .-igreement  the  cable 
was  laid  in  IH7?<.  being  .-in  unused  end  of  the  .\tl;intic  cable 
of  18()().  In  the  same  year,  when  Prince  Edward  Island  be- 
came a  part  of  the  I^ominion,  the  Goxernmcnt  of  Canad.'i 
placed  itself  under  statutory  obligation  to  supi)ort  adeipi.-ite 
telegraphic  communication  with  the  mainland,  and  acc<u-d- 
ingly  took  over  the  subsidy  agreement  of  1S()9.  In  1904.  in 
orfler  to  secure  for  the  island  etjual  rates  with  the  mainland 
as  well  as  better  night  and  delivery  service,  the  Dominion 
increased  the  subsidy  by  $5,000  per  annum,  so  that  the  pre- 
sent payment  aggregates  $0,947.  In  the  autumn  of  1911  the 
cable  and  telegraph  facilities  of  the  island  were  acquired  b>- 
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the  western  Cnion  Tcdi-grajjli  ComiKiiiy.  through  a  99-year 
\v:i-y  commencing  on  January  1,  1912.  The  system  thus 
l.nken  o\er  consists  of  :;17.5  miles  of  lanfl  lines  on  Prince 
l-'dward  Island.  ,-iliont  9  mile~  of  cable  from  Cape  Traverse 
t"  (';ipe  Tormentini-.  and  -onie  :'.5  miles  of  land  wires  from 
I  he  Latter  point  to  Sack\  ille,  in  .\evv  Brunswick.  The  cur- 
rent is  supplied  by  gravity  celP  instead  of  the  storage  bat- 
teries which  ha\e  been  coming  into  u>.e  on  the  mainland. 
Thei'e  are         telegraj)!!   olliccs  upon   the  inland. 


New  Cable  Rates 

It  is  anntjunced  that  a  jiew  .agreement  has  been  com- 
l>leted  between  the  .Newfoundland  government  and  the  Can- 
adian Marconi  Co.,  whereby  the  number  of  stations  in  New- 
foundland will  be  increased  from  five  to  ten,  and  the  Cana- 
dian Marconi  Co.  undertakes  to  operate  them  until  the  year 
192().  The  company  will  receive  from  the  government  a 
.-.ubsidy  of  $4,500  per  annum  and  other  minor  considerations 
ir:  exchange  for  exclusive  rights  in  Newfoundland  until  that 
date.  .\s  a  result  of  this  arrangement  it  is  also  stated  that 
rates  for  through  messages  to  and  from  ships  at  sea  and 
any  inland  telegraiih  point  in  Canada  or  the  United  .State- 
will  l)e  lowered. 

.\  recent  ad\ice  from  London  stated  that  further  reduc- 
tions in  cable  rates  would  take  place  on  January  1st.  The 
rate  for  deferred  telegrams  to  Newfoundland  and  the  United 
.St.ite-.  is  reduced  by  IJ.'lc  per  word  for  messages  sent  via 
the  -\nglo-,\nierican  C'able  Co.,  direct  to  the  United  States. 
The  Western  Union  Cable  rates  for  day  ;ind  week-end  cible 
letters  to  the  same  countries  will  also  l)e  reduced  and  the 
periods  of  the  del.ay  decreased,  hi  the  case  of  cable  letters 
the  rates  for  places  in  the  east  (jf  Canada  and  the  United 
.States  is  reduced  from  (is  for  21  words  to  :!s  for  i:;  words 
.ind  instead  of  being  delivered  on  the  second  day  after  they 
are  despatched,  will  reach  addresses  the  day  after.  The 
new  rate  for  week-end  cable  letters  is  4s  (id  for  25  words  to  be 
flelivered  on  Mond.ay  instead  of  Tuesday  as  at  present.  The 
rates  for  both  classes  of  telegrams  to  other  places  in  Can- 
ada and  the  United  States  vary  according  to  the  service. 

A  series  of  week-end  cable  letters  will  lie  inaugurated 
with  .Australi.a,  New  Zealand  and  certain  liritish  South  .\f- 
rican  points.  The  charge  for  week-end  cable  letters  'to 
.Australia  and  New  Zealand  is  l.Ss  for  24  words  and  5d  for 
every  word  over  this  limit.  This  rate  will  include  the 
charge  for  delivery  by  post  from  the  offices  of  the  cable 
companies  in  Australia.  New  Zealaiul  and  South  .Africa. 


Electric  Trucks 

The  Eugene  V.  Phillips  Electrical  W  orks,  Limited,  hnvc 
recently  purchased  a  G.  V.  one  ton  capacity  electric  indus- 
Iri.il  truck.  This  truck  is  supplied  with  an  electrically  oper- 
ated cr.ane  mounted  on  the  front.  This  crane  is  used  for 
loading  material  from  the  floor  to  the  truck  .and  from  the 
truck  to  the  cars  or  the  reverse.  Both  the  truck  and  the 
crane  are  operated  b_v  storage  flatteries. 


Steel  Belting  for  Power  Transmission 

The  u-e  ot  steel  belts  in  some  of  the  large  m.anufacturing 
e-.tal)li-.hnients  of  1 1  udders lleld  during  the  past  ye.ar  lias  been 
most  s.atisfactory.  At  a  local  mill  ;i  steel  belt  inches 
wide,  weighing  1 1  ii  pounds,  performs  the  work  formerly  done 
!)>■  .1  leather  belt  22  inche-  wide,  weighing  S14  pounds,  driv- 
ing .■;()()  horse  power.  In  .another  mill  a  steel  belt  :>■,'>  inches 
wide,  weighing  12  pounds,  does  work  in  driving  40  horse 
power  that  formerly  required  ;i  leather  belt  12  inches  wide, 
weighing  04  iiound-.  The  steel  bell  is  an  economizer  of 
■-])ace.  does  not  sli])  or  stretch,  and  .gi\es  the  greatest  efhci- 
ency  of  power  delivery.  .\  government  tes't  has  shown  a 
s,i\in,g  of  (il  horse  power  on  a  drive  of  (i40  horse  power  in 
Using  the  steel  belt. 
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New  Developments,  Improved  Designs,  1912 

A  Brief  Review  of  the  Trend  During  the  Past  Twelve  Months  in  the 
Different  Phases  of  Modern  Electric  Practice  (concluded) 


The  Electric  Vehicle 

Probably  the  greatest  advance  has  been  made  in  pleasure 
vehicles,  though  noticeable  progress  has  also  been  made  in 
commercial  trucks.  For  pleasure  vehicles  the  coupe  type  of 
body  continues  to  be  the  most  popular,  improvements  in 
design  having  made  this  a  most  attractive  and  comfortable 
\ehicle.  The  five-passenger  electric  cars,  a  novelty  of  a  few 
years  ago,  are  now  quite  popular. 

Better  operating  characteristics  are  shown,  due  to  im- 
provements in  motor,  controller,  battery  and  transmission. 
The  motor  is  more  efficient  and  rugged,  quieter  and  lighter 
in  weight.  Chain  drive  is  being  largely  replaced  by  some 
form  of  gear  drive  in  which  the  motor  is  either  mounted 
directly  on  the  rear  axle  or  on  the  chassis  and  connected 
up  by  a  jointed  shaft.  Improvements  have  been  made  in 
the  chassis  and  l)ody  rendering  entrance  and  exit  easier  as 
well  as  making  riding  more  comfortable.  Cars  are  more 
easily  taken  care  of  due  to  simplified  charging  devices  avail- 
able for  garages.  Central  stations  are  appreciating  more 
and  more  the  value  of  an  electric  vehicle  load  and  many  of 
them  are  establishing  charging  points  at  different  places  in 
and  out  of  the  congested  districts. 

The.  limited  capacity  and  slow  speed  objections  often 
raised  against  the  electric  vehicles  are  gradually  being  elim- 
inated though  the  electric  car  is  not  yet  and  probably  never 
will  be  a  competitor  of  the  gasoline  car.  It  is  developing  a 
field  of  its  own  which  will  be  limited  to  city  and  residence 
districts  where  it  promises  to  far  excl  the  gasoline  car. 
The  manufacturers  now  realize  that  "record"  trips  .mean 
little  to  the  reputation  of  an  electric  vehicle  and  places  this 
car  in  a  wrong  light  before  the  purchasing  public. 

The  electric  truck  is  increasing  in  numbers  at  a  re- 
markably rapid  rate.  Companies,  including  various  indus- 
tries which  had  tried  them  out  in  individual  cases  are*  now 
using  them  in  large  fleets. 

Excellent  and  accurate  data  of  operation  and  mainten- 
ance which  has  been  secured  and  distributed  by  the  manu- 
facturers of  electric  trucks  are  doing  much  to  advance  the 
cause  of  the  electric!  The  Electric  Vehicle  .Association  of 
.Vmerica  and  several  of  the  largest  central  stations  have  also 
(lone  much  to  promote  the  use  of  electrics  by  publicity  along- 
broad  lines.  Another  particularly  interesting  feature  and  a 
very  praiseworthy  one  is  the  close  co-operation  of  the  three 
interests  most  intimately  affected,  namely:  The  manufactur- 
ers of  the  vehicle,  the  manufacturers  of  its  component  parts, 
and  the  central  stations  which  supply  the  current. 

The  past  year  has  seen  the  establishment  of  a  ver3'  prom- 
ising factory  in  Canada.  The  product  of  this  factory  ap- 
pears to  have  gone  a  long  way  towards  the  solution  of  many 
(jf  the  problems  which  have  retarded  the  more  general  use 
of  electric  vehicles  in  the  past.  Capacity  is  greater,  the 
speed  is  higher,  the  life  is  longer,  and  the  general  design  of 
the  car  seems  to  assure  great  popularity  for  this  electric 
machine  when  it  is  placed  on  the  market  in  commercial  quan- 
tities. 


General  Illumination 

Illumination  as  a  science  has  made  distinct  advances 
(luring  the  year  and  it  is  coming  to  be  recognized  that  in 
the  past  much  good  light  has  been  used  to  poor  ef?ect  and 
much  work  has  been  badly  done  for  lack  of  knowledge  of  the 
requirements  of  scientific  distribution  of  the  electric  units. 


It  has  come  to  be  recognized  that  the  cost  of  a  proper  light- 
ing installation  is  small  as  compared  with  the  increased 
quality  and  quantity  of  work  that  an  individual  can  per- 
form under  the  more  favorable  conditions. 

In  the  home  and  office  indirect  and  semi-indirect  illum- 
ination have  made  noticeable  progress.  Improvements  in 
reflectors,  the  better  placing  of  units,  and  the  greater  con- 
sideration that  is  being  given  to  the  proper  type  of  ceiling 
has  done  much  to  reduce  the  cost  of  indirect  lighting.  The 
semi-indirect,  perhaps  a  more  pleasing  form,  is  now  being 
treated  very  scientifically  and  with  much  less  loss  of  light. 
•A  type  of  indirect  illumination  which  has  recently  been 
brought  into  Canada  requires  the  use  of  an  arc  lamp  sur- 
mounted above  an  indirect  reflector.  This  type  of  indirect 
is  very  efficient  and  doubtless  will  do  much  to  increase  the 
popularity  of  indirect  illumination. 

In  street  lighting,  while  the  five-light  standard  using 
tungsten  lamps  is  still  being  very  generally  installed  even  in 
our  smaller  towns  and  in  some  cases  in  our  villages  and 
along  country  roads,  there  is  a  decided  tendency  towards 
single  light  ornamental  standards  which  ofifer  greater  effi- 
ciencies in  operation.  In  certain  cases  one  large  tungsten 
unit  is  used  but  in  a  number  of  noticeable  installations,  an 
arc  lamp  surrounded  by  a  large  globe  is  the  source  of  light. 
These  are  especially  applicable  to  streets  comparatively  free 
of  trees  as  the  source  of  light  is  rather  too  powerful  to 
be  placed  less  than  fourteen  to  sixteen  feet  from  the  ground 


Household  Appliances 

As  stated  under  the  heading  "Small  Motors,"  much  work 
that  was  formerly  performed  by  hand  is  now  being  auto- 
matically taken  care  of  by  small  motors.  The  washer,  the 
wringer,  sewing  machines,  grinders,  etc.,  are  increasingly 
popular.  Electricity  has  .now  been  adapted  to  practically 
every  operation  in  the  home  and  these  are  rapidly  coming  to 
be  looked  on  as  necessities  rather  than,  as  a  few  years  ago, 
as  luxuries.  This  equipment  is  becoming  more  efficient,  more 
compact,  will  last  longer  and  costs  less  to  operate  than  for- 
merly. Perhaps  the  greatest  advance  has  been  made  in  the 
electric  radiator  of  which  there  is  now  a  great  variety  on 
the  market  and  although  these  are  yet  looked  tipon  as  some- 
what of  a  luxury,  yet,  considering  the  added  advantages  of 
cleanliness,  cosy  appearance,  and  sanitary  considerations, 
there  are  many  instances  where  energy  is  cheap  enough  to 
outweigh  all  disadvantages. 


Arc  Lamps 

Developments  during  the  year  have  been  confined  almost 
exclusively  to  flame  carbon  arc  lamps  of  the  long  burning 
type.  Ten  to  forty  hour  lamps  have  been  used  very  ex- 
tensively abroad  for  some  time  and  their  general  adoption 
in  this  country  has  been  only  delayed  by  the  comparatively 
high  maintenance  cost,  resulting  from  the  necessity  of  fre- 
quent trimming  and  high  price  of  carbons. 

The  long-life  lamp  however,  is  overcoming  these  ob- 
stacles and  is  now  being  used  in  large  numbers  not  only  for 
street  but  also  for  display  lighting  and  especially  for  indus- 
trial plants,  wharves,  docks  and  large  public  buildings.  The 
fact  that  carbons  giving  either  white  or  yellow  light  may  be 
used,  renders  the  adaptability  of  the  lamp  more  flexible. 
The  rapid  and  very  satisfactory  progress  made  l)y  carbon 
manufacturers  in  providing  suitable  carbons  h.is  materially 
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aided  in  tlie  development  of  the  arc  lamp  and  its  adoption. 
One  company  at  least  is  utilizing  an  arc  lamp  for  indirect 
illumination  and  a  suitable  type  is  being  adapted  to  orna- 
mental standards  and  promises  to  take  the  place  of  the  five 
light  tungsten  clusters.  Inasmuch  as  the  demand  is  always 
for  more  light  at  a  lower  maintenance  cost,  the  outlook  for 
the  arc  lamp  is  very  bright. 


Rectifiers 

The  vibrating  type  rectifier  has  just  been  placed  on  the 
market.  This  will  very  satisfactorily  take  care  of  the  charg- 
ing of  batteries  used  for  vehicle  lighting  and  gas  engine  igni- 
tion purposes.  It  is  neatly  designed,  compact  and  light,  and 
may  readily  be  carried  on  the  vehicle  and  is  of  particular 
))enelit  to  the  motor  car  owner  who  has  a  three-cell  battery 
equipment  as  it  enables  him  to  charge  the  batteries  at  hi- 
convenience  with  small  expense,  directly  from  an  alternat- 
ing current  lighting  circuit. 

The  apparatus  consists  essentially  of  a  polarized  relay 
acted  upon  by  two  alternating  current  magnets  so  that  it 
vibrates  in  synchronism  with  the  alternations  of  the  current, 
and  arranged  to  reverse  the  connections  of  the  circuit  as  the 
current  reverses.  The  vibrating  arm  is  magnetized  by  cur- 
rent from  the  direct  current  side,  so  that  one  end  is  per- 
manently north  and  the  other  end  permanently  south,  de- 
pending on  which  way  the  battery  is  connected.  The  two 
stationary  electromagnets  are  wound  so  that  their  upper  ends 
are  of  the  same  polarity  at  each  instant.  When  the  alternat- 
ing current  is  in  one  direction  the  upper  poles  of  both  sta- 
tionary magnets  are  north,  attracting  the  south  end  of  the 
vibrating  arm  and  repelling  the  north  end.  This  connects 
the  alternating  current  to  the  direct-current  circuit  in  one  di- 
rection. When  the  alternating  current  reverses,  the  poles 
of  the  alternating  current  magnets  become  south,  attracting 
the  north  end  of  the  vibrating  arm  and  repelling  the  south 
end.  This  reverses  the  connection  of  the  alternating  current 
to  the  direct  current  circuit,  but  as  the  direction  of  current 
has  also  reversed,  the  current  flows  into  the  direct-current 
circuit  in  the  same  direction  as  before.  The  reversal  of  the 
connections  thus  takes  place  every  time  the  current  re- 
verses, so  that  the  result  is  a  pulsating  direct  current.  A 
transformer  reduces  the  voltage  to  the  proper  value. 


Small  Motors 

No  radical  change  in  the  general  features  and  design  of 
either  a.c.  or  d.c.  small  motors  has  been  made,  but  progress 
is  noted  in  the  details  of  design  and  process  of  manufacture 
tending  to  lighter  weight,  more  comixtct  construction  and 
reliable  operation.  Materials  are  used  to  better  advantage 
than  formerly  and  a.c.  and  d.c.  motors  of  the  same  capacity 
are  practically  interchangeable  in  so  far  as  mounting  is  con- 
cerned, a  feature  of  great  importance  to  manufacturers  of 
motor-driven  machines.  Improvements  have  been  made  in 
the  starting  torque  and  centrifugal  clutch  of  the  single  phase 
motor  enabling  it  to  take  care  of  the  majority  of  starting 
conditions  met  with.  The  range  of  application  of  the  small 
motor  is  wide,  but  the  demand  during  the  past  year  has 
centred  in  the  home  and  the  office,  more  particularly  on 
washing,  dictating,  tabulating,  mailing  and  similar  machines 
and  vacuum  cleaners.  The  increased  demand  has  resulted 
in  larger  production,  which  in  turn  has  lowered  the  price 
to  the  user.  The  public  is  now  getting  to  look  on  these 
and  other  electrical  appliances  in  the  light  of  necessities  ra- 
ther than  luxuries,  and  the  small  motor  may  now  be  re- 
garded as  a  commercial  article  with  a  field  of  its  own.  Es- 
pecially it  is  noticeable  that  they  are  being  used  more  and 
more  in  connection  with  labor-saving  devices,  and  as  a  re- 
sult have  been  the  means  of  increasing  the  amount  of  useful 
energy  expended  by  the  individual,  because  it  relieves  him 


of  the  amount  of  physical  energy  necessary  to  perform  the 
labor  which  the  motor  now  does  and  gives  him  time  to  (\t- 
vote  his  energy  to  more  ])rofitable  ends. 


Steam  Turbines,  Condensers  and  Gas  Products 

The  character  of  steam  turbine  l)Usine.>s  during  the  past 
year  has  been  a  general  broadening  of  the  lines.  Large, 
complete  expansion  machines  are  coming  very  much  into  de- 
mand. .Several  negotiations  are  in  progress.,  which  involve 
the  use  of  machines  of  2,j,000  to  :iO,00()  kw.  capacity.  I51eeder 
turbines,  a  more  or  less  recent  type,  have  justified  the  ex- 
pectations of  those  who  were  responsible  for  their  original 
design,  and  are  being  built  now  in  sizes  as  large  as  4,000 
kw.  Non-condensing  turbines  have  also  been  built  of  .'{500 
kw.  capacity  within  the  year.  The  small  turbine  continue^ 
to  de\elop  very  rapidly. 

Lightning  Arresters 

The  electrolytic  lightning  arrester  in  the  higher  voltage> 
has  been  changed  so  as  to  include  smaller  diameter  tanks. 
The  same  degree  of  insulation  is  obtained  by  lining  the  tank- 
with  a  substance  which  is  absolutely  impervious  to  water: 
thus  providing  constant  and  adequate  insulation  at  all  times. 

For  the  highest  voltages,  this  type  is  now  supplied  upoi: 
special  order  with  elliptical  instead  of  round  tanks.  These 
tanks  allow  of  mounting  two  stacks  of  trays  side  by  side, 
and  this  design  is  used  where  there  is  not  sufficient  head- 
room to  allow  for  the  standard  round  tanks  with  all  tray- 
in  one  vertical  stack. 


Installation  in  Mond  Nickel  Mine 

The  conditions  in  the  North  Ontario  mining  district  were 
from  the  start  very  favorable  to  the  introduction  of  electric 
drive  for  all  mining  purposes.  Fuel  is  very  expensive  in  this 
district  and  the  mines  are  often  located  a  very  great  dis- 
trance  from  the  trunk  lines  of  the  railroads  so  that  the  trans- 
portation of  fuel  becomes  a  serious  problem.  On  the  other 
hand,  the  country  has  many  water  falls  which  can  be  used 
for  the  generation  of  electrical  energy  with  a  very  small 
amount  of  investment  for  maintenance.  As  a  result  of  this 
all  the.  larger  properties  in  the  Ontario  district  operate  their 
hoists,  pumps,  blowers,  etc.,  by  electrical  energy,  which 
sometimes  is  transmitted  over  long  distance--. 

One  example  of  such  an  installation,  which  has  been  in 


Fig.  1.    Potential  type  motor  starters,  Mond  Nickel 

operation  oxer  ten  year>,  is  the  mine  of  the  Mond  Nickel 
Company  .-it  Mond  Nickel  located  on  the  C".  P.  U.  Thi- 
company  produces  a  rich  nickel  ore  from  a  mine  of  approx 
imately  1000  feet  depth.  The  ore  i>  reduced  in  the  company "> 
>inelter  at  Mond  Nickel  to  which  it  is  conveyed  by  means  of 
a  cable-way.  The  company  has  its  own  power  station  from 
which  power  i--  supplied  over  a  high  tension  line  to  the 
mine  ■^vlb-^talion  and  to  the  sub-st.ition  at  the  smelter.  The 


44 


TH]^    ELECTRICAL  NEWS 


sub-»tation  in  located  approximatel.v  four  miles  from  the 
smelter  and  railroad  station. 

The  mine  hoist  is  partly  shown  in  F"igs.  2  and  3.  It  is 
a  double  drum  hoist  and  is  driven  by  a  :ion  h.p.,  ,"),">0  volt, 
x\llis-Chalmers-Bullock  slip-ring  type  motor.  The  motor,  is 
controlled  by  a  Cutler-Hammer  series  relay  type,  reversible 
controller  installed  to  the  right  of  the  hoist  motor.  Fig.  2, 
which  i>  in  turn  controlled  by  a  master  drum  shown  mounted 
on  the  operator's  platform  in  Fig.  The  controller  con- 
sists of  two  double  pole,  alternating  current  cont;ictor 
switches  with  blowouts  for  the  control  and  reversal  of  the 
primary  circuit,  and  a  number  of  double  pole  switches  of 
the  same  design  for  the  control  of  resistance  in  the  second- 
ary circuit  of  the  motor.  These  secondary  ^witches  are  in 
turn   controlled  by  .'!-phase  series   relays   connected   in  the 


cover  of  tile  controller  and  are  sealed  with  an  oil-proof  ce- 
ment, which  prevents  creepage  of  oil  along  the  leads.  The 
top  forms,  at  the  same  time,  the  support  for  all  contact  parts 
and  for  the  oil  case,  which  consists  of  a  seamless  tank.  This 
tank  maj'  be  lowered  hy  means  of  crank  and  chains  below  the 
floor  line  so  that  all  contact  parts  are  readily  accessible  for 
inspection.  The  top  cover  rests  on  a  cast  iron  ring  which 
is  supported  from  the  Moor  hy  means  of  three  gas  pipes. 
This  type  of  vertical  drum  for  large  size  potential  starters 
is  very  satisfactory  for  the  reason  that  it  can  be  mounted  in 
front  of  the  switchboard  in  such  a  manner  that  the  drums  are 
directlj'  opposite  the  indicating  instruments  on  the  switch- 
board, ?o  that  while  starting  up  the  motors  the  operator  has 
a  cln>e  check  of  the  starting  current,  voltage,  etc. 

The  ore  i>  transported  from  the  mine  to  the  smelter,  a 
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Fig.  2 — Right  hand  drum  of  double-drum  mine  hoist  driven  by  slip-ring  motor,  Mond  Nickel  Mine 


secondary  circuit  in  such  a  way  that  they  prevent  the  closing 
of  the  accelerating  switches  until  the  motor  has  come  up  to 
a  certain  speed  and  the  accelerating  current  has  dropped  to 
;i  predetermined  value,  which  can  be  varied  by  changing  the 
adjustment  of  the  serjes  relays.  The  maste!  drum  is  of  the 
multi-step  type  and  is  an  ordinary  cylinder  type  drum  con- 
troller by  means  of  which  the  operator  is  enabled  to  start 
and  reverse  the  motor  and  run  it  at  any  speed  desired. 
Should  he  throw  the  master  drum  quickly  to  the  fullspeerl 
position,  the  motor  resistance  wotild  not  be  cut  out  sud 
denly  (which  would  result  in  a  heavy  overload  on  the  line), 
but  the  acceleration  is  under  the  control  of  the  series  re- 
lays described  above  and  the  motor  will  come  up  to  speed 
gradually  without  line  troubles  and  without  injury  to  the 
motor  winding.  The  hoist  is  stopped  by  means  of  hand 
operated  brakes  and  is  further  equipped  with  an  emergency 
l)rake,  which  is  set  by  a  falling  weight,  this  weight  being  held 
suspended  by  a  latch.  On  failure  of  the  line  current,  this 
latch  is  tripped  by  an  alternating  current  solenoid  and  after 
the  current  is  re-established  the  brake  is  re-set  by  hand.  The 
motor-starting  control  apparatus  was  furnished  by  the  Cutler- 
Hammer  Mfg.  Co.  of  Milwaukee. 

In  the  sub-station  there  are  three  transformers  which 
step  down  the  high  tension  to  ,").")0  volts,  at  which  voltage  all 
motors  are  operated.  The  sub-station  also  contains  one  300 
h.p.,  S.OO  volt,  motor-driven  turbine  pump  for  draining  the 
mine,  two  7.5  h.p.  motor-driven  blowers  and  one  300  h.p 
motor-driven  air  compressor.  The  last  mentioned  motors 
are  all  controlled  hy  means  of  drum  type  potential  starters, 
shown  in  Fig.  1.  These  potential  starters  are  mounted  in 
front  of  the  switchboard,  which  carries  the  necessary  indi- 
cating instruments  and  the  oil  switches  for  the  individual 
motors.  The  drums  are  of  the  cylinder  type  and  all  contacts 
are  oil-immersed.    The  leads  are  brought  out  through  the 


distance  of  approximately  four  miles,  by  a  cable  way,  which 
is  driven  by  a  30  h.p.  motor.  The  cable  way  goes  over  very 
rough  country  where  the  cost  of  building  a  railroad  would 
have  been  excessi^'c.  It  would  also  have  considerably  in- 
creased the  operating  expenses. 

At  the  smelter  there  is  a  second  sub-station  with  the 
necessary  step-down  transformers  and  a  number  of  blowers 
and  compressors  for  the  operation  of  the  converters.  Besides 


Fig.  3 — Another  view  of  double-drum  mine  hoist. 

these  an  a.c.-d.c.  motor-generator  set  supplies  direct  current 
for  the  motors  operating  the  converters,  the  cranes  and  sim- 
ilar machinery.  The  smelter  has  installed  at  the  present  time 
two  converters  which  work  up  to  their  full  capacity. 
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High  Frequency  Tests  on  Line  Insulators 


A  paper  was  recently  presented  liefore  the  American 
Institute  of  Electrical  Engineers  by  Mr.  L.  E.  Imlay,  sii])- 
erintendent  of  the  Niagara  l'"alls  I'ower  Company,  and  Mr. 
Percy  H.  Thomas,  on  the  subject  of  high-frequency  tests 
as  applied  to  line  insulators.  The  occasion  for  these  tests 
arose  when  it  was  found  desirable  to  raise  the  transmission 
voltage  on  a  certain  line  from  33,000  to  :!8,000.  Experience 
had  shown  that  the  old  insulators  occasionally  punctured 
through  the  head  from  lightning,  such  failures  lieing  very 
difficult  to  locate.  Further,  this  sort  of  failure  was  very  un- 
expected in  view  of  the  fact  that  these  insulators  had  never 
punctured  under  test  though  they  would  arc  over  when  wet 
at  about  90,000  volts,  25  cycles. 

This  discrepancy  between  the  repeated  punctures  through 
the  head  from  the  conductor  to  the  pin  due  to  lightning  and 
the  immunity  of  the  insulators  to  puncture  on  a  2.")  cycle  test 
led  to  a  systematic  high  frequency,  high  voltage  test  which 
is  described  in  the  paper.  The  tests  in  the  laboratory  were 
made  to  determine  the  difference  in  the  behavior  of  insulat- 
ors under  a  high  frequency  current  and  under  a  CO  cycle 
current. 

The  apparatus  is  il!u>trated  and  described  in  (let;iil  by 
which  the  authors  were  able  to  produce  a  current  with  a 
frecj^uency  in  the  neighborhood  of  1.000. 000  cycles  per  sec- 
ond or  higher.  The  highest  volta.ge  olitainable  along  with 
this  high  frequency  cvn-rent  was  in  the  neighborhood  of  :!()(),- 
000  to  350,000  volts.  It  is  suggested  in  the  article  that  while 
this  voltage  figure  probably  falls  quite  short  of  that  experi- 
enced from  a  lightning  flash,  the  h.gure  for  the  cycles  may 
have  been  comparable  with  that  of  lightning. 

The  tests  made  are  outlined  in  detail  but  the  general 
result  may  lie  expressed  in  a  few  words.  It  was  found  that 
under  high  frequency  test,  insulators  in  general  punctured 
much  more  easily  than  under  a  (iO  cycle  strain.  Often  it  was 
found  that  insulators  which  flashed  over  at  a  certain  voltage 
with  GO  cycles  would  puncture  below  the  flash-over  \oltage 
under  the  high  frequency  test.  Indeed,  the  paper  states  that 
the  results  showed  most  plainly  that  this  resistance  of  the 
insulator  to  high  frequency  stress  bore  little  relation  to  its 
strength  against  the  normal  60  cycle  stress.  Also  this  was 
found  to  be  true  of  insulators  manufactured  of  dififerent  ma- 
terials, electrose  and  porcelain  being  both  subjected  to  sim- 
ilar conditions. 

It  is  suggested  by  the  authors,  and  a  number  of  ex- 
periments were  performed  to  verify  this  point,  that  the  pe- 
culiar effect  of  a  high  frequency  current  is  due  to  a  different 
distribution  of  electric  stresses  produced  under  this  condi- 
tion, which  distribution  may  be  assumed  to  cause  a  concen- 
tration of  potential  at  certain  points.  l'"ollowing  the  des- 
cription of  the  apparatus  and  tests  the  authors  discuss  the 
probable  explanation  of  the  observed  results  and  draw  cer- 
tain conclusions,  a  resume  of  which  is  given  below. 

Discussion  of  Tests 

"Unless  there  is  some  reason  for  believing  that  the  tests 
are  only  of  limited  application  or  are  rendered  misleading 
by  some  unobserved  condition,  they  mean  that  many  of  the 
line  insulators  now  in  service  may  be  expected  to  break  down 
by  puncturing  under  the  attack  of  lightning  rather  than  by 
discharge  over  the  surface,  as  is  recognized  as  the  desired 
characteristic.  And  this  in  spite  of  the  fact  that  these  in- 
sulators may  have  been  thoroughly  tested  on  normal  fre- 
tpiencies  in  tlie  usual  way  and  may  have  then  always  flashed 
over  the  petticoats  as  intended.  The  fact  shown  in  these 
tests,  that  an  insulator  which  did  not  puncture  at  250,000 
volts  on  00  cycles  (under  oil),  punctured  after  a  comjiara- 


tively  few  shocks  of  high  freciuency  discharge,  anri  without 
apparently  opprjsing  a  resistance  of  much  over  100,000  volts, 
shows  how  little  can  be  determined  from  the  60-cycle  tests, 
as  to  the  lightning  resisting  capacity  of  an  insulator. 

While  none  of  the  tests  were  on  trains  of  suspension  in- 
sulators, the  f|uestion  immediately  arises  whether  the  ^ame 
effects,  that  is,  local  concentration  of  voltage  with  high  fre- 
quency shocks,  will  not  cause  these  insulator  lrain>  to  punc- 
ture relati\ely  easily  from  lightning  ex'en  when  withstand- 
ing satisf;ictorily  the  most  severe  tests  of  the  u>ual  sort. 
Such  failure  is  very  likely  to  he  expected.  High-frequency 
tests  on  such  insulatrir  trains  should  be  made  by  all  means, 
and  without  delay. 

The  conclusion  also  is  forced  ujjon  us.  that  if  high-ten- 
sinn  line  insulators  arc  to  be  adapted  to  resist  lightning  to 
the  best  a(h-antage,  the  design  of  m.any  f>{  them  should  be 
r.adically  changed.  .Such  a  desi.gn  study  will  require  much 
l)atier]t  investigation.  In  \iew  of  the  imjiortance  of  these 
conclusions,  a  critical  examination  of  our  tests  w;is  made 
for  the  purpose  of  disco\cring  any  improper  methods  or 
errors  th;it  might  account  for  the  great  weakness  of  the  in- 
sul.itors  inider  high-frequency  shocks;  nothing,  however,  so 
far  has  l)een  found  to  explain  more  than  a  very  small  por- 
titin  of  the  very  great  discrepancy  between  the  results  oi  the 
two  types  of  tests. 

One  \  ery  signilicaiit  point  is  th.it  no  insulator  failed  on 
liigh  frequency  on  the  very  first  shock.  In  fact  the  strain 
of  repeated  shocks  seemed  to  lie  far  more  se\ere  than  that 
of  a  few.  Probably  there  is  a  progressive  hammering  out  of 
.•I  path  through  the  solid  material  of  the  insulator.  It  will 
be  immediately  sug.gested.  that  this  effect  may  be  due  to  a 
progressi\e  heating  of  the  material  by  conduction  or  di- 
electric hysteresis,  but  we  are  inclined  to  doubt  this.  In- 
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Fig.  1 — Original  Insulator 


vestigations  were  made  liy  exploring  with  the  linger  during 
the  tests  and,  while  after  a  puncture,  which  would  of  course 
be  followed  b}'  some  arcing,  there  was  often  ;i  very  notice- 
;il)le  rise  of  temperature  at  the  puncture,  exploration  before 
an  actual  puncture  l)Ut  after  the  occurrence  of  many  shocks 
showed  no  detectable  preliminary  heating.  Furthermore, 
there  seemed  to  be  no  difference  in  the  behavior  of  electrose 
;ind  porcelain.  This  matter  of  flielectric  loss  and  heating  is. 
of  course,  one  of  the  matters  that  slunild  be  carefully  fol- 
lowed up  in  future  tests  along  theso  lines. 

It  has  been  suggested  hy  ~ome  that  porcelain  deterior- 
;ites  iri  (lu.ality  with  time  or  exposure  to  the  weather.  This 
li\q)othesis  is  supposed  to  explain  the  fact  that  insulators 
which  stand  u]i  under  tests  and  during  the  initial  months  of 
.iclual  ser\ice  then  seem  to  fail  far  more  readil\'  at  a  later 
lime.  It.i'-  suggested  b}-  the  belia\ior  of  the  insulators  of 
our  tests  th.it  there  was  progres.sive  deterioration  under  the 
intense  ^tresses  of  these  experiments  i  or  under  the  attack 
of  lightning  in  actual  ser\-ice\  which  while  due  to  electrical 
forces  are  of  a  physical  nature.  This  would  he  soniewli;it 
analogous   to  the  well-known   mechanical   disintegration  of 
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the  surface  of  glass  under  repeated  surface  sparking.  In 
this  .view,  the  repeated  attacks  of  these  tests  represent  the 
anticipated  efifect  of  several  seasons  of  lightning  storms;  to 
put  it  another  way.  the  tests  serve  as  a  measure  of  the  ser- 
vice durability  of  an  insulator,  as  far  as  lightning  and  static 
are  concerned. 

The  probability  of  the  trustworthiness  of  these  tests  is 
greatly  increased  by  the  behavior  of  insulators  in  actual  ser- 
vice, where  punctures  of  a  surprising  character  have  occur- 
red at  the  time  of  lightning  or  other  disturbance  of  a  static 
nature.  We  are  informed  that  trains  of  suspension  insulators 
and  also  pin  type  high  tension  insulators  which  are  care- 
fully designed  and  shown  by  test  at  normal  frequency  to 
flash  over  before  they  puncture,  still  do  in  practice  actually 
puncture  under  lightning  strains,  it  is  a  fact,  however,  that 
many  of  these  insulators  at  -other  times  do  actually  flash 
over  in  actual  service  instead  of  puncturing  under  static 
stress,  showing  that  either  all  insulators  or  all  stress  con- 
ditions are  not  the  same.  This  matter  cannot  be  finally 
cleared  up  without  much  experiment  and  research. 

Of  the  most  interest  and  importance  is  of  course  the 
explanation  of  the  cause  of  the  great  observed  discrepancy 
between  the  effect  of  high-frequency  tests  and  commercial 
frequency  tests.  It  is  too  early  to  speak  with  certainty,  but 
there  is  little  doubt  that  the  principal  cause  is  the  concen- 
tration of  potential  with  high  frequency  upon  some  local 
part  of  the  insulating  material  with  the  result  of  the  break- 
ing down  of  this  portion  and  the  throwing  of  the  potential 
on  some  other  part  which  is  then  also  broken  down.  This 
general  phenomenon  is  well-known  in  related  situations;  for 
example,  in  the  behavior  of  trains  of  small  air  gaps  in  high- 
tension  lightning  arresters. 

If  a  resistance  and  a  capacity  are  connected  in  series 
and  so  adjusted  that  a  given  voltage  at  60  cycles  is  evenly 
divided  lietween  the  two,  and  the  same  voltage  at  a  much 
higher  frequency  is  impressed  on  the  two,  it  will  be  found 
that  the  resistance  then  receives  nearly  all  the  voltage  and 
the  condenser  practically  none  at  all.  The  same  would  be 
true  to  an  even  greater  extent  were  an  inductance  substi- 
tuted for  the  resistance.  An  adjustment  may  easily  be  ar- 
ranged in  which  at  60  cycles  the  condenser  will  take  all  the 
voltage  and  at  the  high-frequency  the  resistance  would  take 
all  the  voltage.  In  applying  this  principle  to  insulator  ser- 
vice, it  must  be  remembered  that  the  change  in  frequency 
between  60  cycles  and  the  freqtiency  of  lightning  is  enor- 
mous, the  ratio  being  somewhere  of  the  order  of  1  to  1,000 
or  10,000,  which  gives  range  enough  to  permit  even  a  small 
tendency  of  60  cycles  to  be  transformed  into  a  dominating 
effect  on  the  lightning  frequency. 

It  will  naturally  follow  from  the  conditions  indicated  by 
these  tests,  assuming  that  they  arc  contirmed  by  later  in- 
vestigators, that  it  will  be  desirable  to  modify  our  methods 
of  testing  insulators  for  practical  work  by  adding  tests 
of  their  behavior  on  high  frequency.  .Such  tests  presum- 
ably need  not  be  made  on  all  the  individuals  entering  into 
a  plant,  but  on  each  type,  to  show  that  the  design  is  satis- 
factory. Such  tests  will  be  difficult  to  make,  in  the  first 
place,  because  very  high  voltage  and  large  capacity  are  ne- 
cessary for  making  the  tests,  and  second,  because  these 
tests  are  dangerous  to  the  testing  apparatus  used  and  be- 
cause so  far  there  is  no  knowledge  as  to  what  limits  of  fre- 
quency, voltage,  electrostatic  capacity  or  number  of  repeti- 
tions of  attack  arc  necessary  to  give  a  proper  measure  of 
the  conditions  of  actual  service.  These  service  conditions 
will  undoul)tedly  vary  greatly  in  different  localities.  It  can 
be  suggested  here  only  that  further  study  of  these  phen- 
omena be  made  as  speedily  and  as  exhaustively  as  practicable. 

In  the  matter  of  new  designs  of  insulators  to  resist  liigli 
frequency  discharges,  much  research  should  be  done,  but 
there  are  some  guiding  principles  already  clear      f  irst,  the 


more  widely  the  live  conducting  parts  of  an  insulator  are 
separated  from  the  pin,  the  less  will  be  the  stress.  Second, 
the  more  nearly  uniform  the  electrostatic  field  between  these 
elements  is,  the  better  the  condition.  Third,  wide  and  thin 
petticoats  add  very  little  strength  to  the  high-tension  in- 
sulator, for  the  electrostatic  capacity  of  the  surfaces  of  the 
outer  parts  is  very  great  with  regard  to  capacity  of  the 
parts  near  to  the  pin.  It  is  very  likely  that  the  capacity 
of  the  wide  petticoat  of  the  insulator  of  Fig.  1  plays  little 
part  in  its  behavior  on  high  frequency,  since  the  potential 
stresses  may  be  transmitted  through  the  petticoat  by  virtue 
of  the  capacity  of  the  lower  surface  in  relation  to  that  of 
the  upper  surface.    This  would  account  to  some  extent  for 
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Fig.  2~Section  of  Insulator  Finally  Adopted 

the  beh.'i\ior  observed.  It  is  significant  that  the  type  which 
stood  l)est,  had  short  and  thick  petticoats  placed  low  down 
with  regard  to  the  pin  top.  The  heavy  ball  of  insulating- 
material  at  and  around  the  head  of  the  pin  is  very  likely  the 
chief  reliance  of  the  insulator  on  high  frequency.  It  will 
be  noted  that  the  design  of  the  present  suspension  insulator 
has  soqje  points  of  disadvantage  from  the  point  of  view  of 
static  stresses,  if  these  tests  are  to  be  relied  upon. 

Fig.  2  shows  the  insulator  and  pin  finally  adopted  by 
the  power  company.  The  pin  consists  of  an  iron  base  for 
attachment  to  crossarm,  and  metal  sleeve  with  conical  bore 
to  receive  a  wooden  pin,  which  is  secured  in  place  by  the 
pressure  produced  in  screwing  the  sleeve  and  base  together. 
The  wooden  pin  is  impregnated  v^^ith  bakelite  to  prevent  ab- 
sorption of  moisture.  No  ;ittempt  was  made  to  cement  the 
pin  in  the  insulator,  but  this  can  readily  lie  done  if  exper- 
ience indicates  that  it  is  desirable.  The  insulator  thus 
mounted  on  the  combination  wood  and  iron  pin  will  with- 
stand a  breakdown  test  at  60  cycles  between  a  conductor  in 
the  tie-wire  groove  and  the  iron  pin,  of  120.000  volts,  dry. 
and  8."), 000  volts  wet.  It  is  highly  probable  that  if  time  had 
permitted  a  better  design  fif  insul;itor  could  have  been  de- 
\elnpc(l.  hut  the  construction  of  a  new  line  was  under  way 
.-nid  the  order  for  insnl.-itors  had  to  he  placed." 
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Earthed  vs.  Unearthed  Neutrals  in  A.C.  Work 


By  J.  S.  Peck,  M.  I.  E.  E. 


The  (iLiestions  where,  when,  and  how  ^liduhl  tlie  neulral 
point  or  points  of  an  alternating-current  system  l)e  earthed 
are  highly  controversial  ones,  and  though  they  have  been 
discussed  a  number  of  times  before  the  technical  societies, 
there  are  still  wide  differences  of  opinion  among  operating- 
engineers  as  to  the  proper  course  to  follow  under  difTerent 
conditions.  While  it  is  difficult  to  give  general  rules  cov- 
ering all  cases,  there  are  certain  conditions  where  the  proper 
course  to  follow  seems  clear,  and  it  is  intended  in  this  paper 
to  discuss  the  various  questions  involved,  and  to  show  why 
under  some  conditions  of  operation  it  is  becoming  general 
practice  to  earth  the  neutral,  while  under  others  it  may  be 
advisable  to  operate  with  the  neutral  unearthed. 

Three  classes  of  apparatus  or  systems  will  be  considered: 

1.  Generators. 

2.  High-voltage  transmission  circuits, 
o.    Low-voltage  distribution  circuits. 

Before  considering  these  three  classes  separately,  the  gen- 
eral advantages  and  disadvantages  of  the  earthed  neutral 
which  are  common  to  them  all  will  be  considered. 

While  several  advantages  may  be  claimed  for  the  earthed 
neutral,  there  are  but  two  which  are  really  of  any  great 
value.    These  are: — 

(a)  The  limiting  of  the  voltage  Ijctween  line  wires 

and  earth. 

(b)  The  possibility  of  cutting  oil  any  wire  or  feeder 

in  the  event  of  an  earth  upon  it. 
The  chief  objection  to  earthing  is  the  fact  that  the  system 
cannot  be  operated  with  an  earth  on  any  line  wire. 

It  is  well  known  that  in  an  unearthed  3-phase  system, 
where  the  impedance  of  each  phase  to  earth  is  the  same, 
each  of  the  three  conductors  assumes  a  potential  above  earth 
equal  to  58  per  cent,  of  the  voltage  between  wires  while  the 
neutral  point  is  at  earth  potential,  but  any  difference  in  the 
impedance  causes  the  potential  of  the  neutral  point  to  shift 
bringing  the  phase  having  least  impedance  nearer  to  earth 
potential  and  raising  the  others  to  a  potential  correspondingly 
higher  above  earth.  When  one  phase  is  earthed,  it  assumes 
earth  potential,  and  the  other  phases  reach  full-line  potential 
above  earth.  When  the  potential  of  each  phase  to  earth 
is  the  same,  the  charging  current  to  .earth  will  be  equal  in 
all  phases,  but  when  one  phase  is  earthed  the  charging  cur- 
rent to  earth  is  increased  by  7;!  per  cent,  in  both  of  the  un- 
earthed phases,  and  all  of  this  current  will  return  to  the 
generator  through  the  earthed  phase  and  will  pass  into  the 
faulty  wire  at  the  earthed  point. 

Earthing  the  neutral  means  that  this  point  is  lixed  at 
earth  potential,  and  the  three-line  wires  are  fixed  at  a  poten- 
tial 58  per  cent,  above  earth. 

If  the  neutral  point  is  earthed  through  a  resistance  and 
one  phase  is  earthed,  current  flows  through  the  neutral  re- 
sistance, and  the  drop  across  this  resistance  measures  the 
voltage  between  the  neutral  point  and  earth,  so  that  the  neu- 
tral point  is  not  fixed  definitely  but  depends  upon  the 
amount  of  resistance  and  the  current  flowing  through  it. 
Thus  the  conditions  are  intermediate  between  those  with  the 
unearthed  neutral  and  with  the  neutral  solidly  connected. 

With  the  earthed  neutral  very  simple  and  reliable  ai)par- 
atus  can  be  provided,  which  will  cut  out  any  feeder  in  case 
an  earth  occurs  upon  it.  This  apparatus  may  be  vf  the 
Merz-Price  balanced  protective  type,  or  it  may  be  of  that 
type  which  is  based  upon  the  principle  that  the  resultant 
current  in  a  3-phase  circuit  is  zero.  Fig.  1  shows  a  well- 
known  arrangement  of  this  kind.  It  is  evident  that  under 
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normal  conditions  the  resultant  current  in  the  lecondarici 
of  the  three  transformers  is  zero,  therefore  no  current  can 
flow  through  the  trip  coil;  but  should  an  earth  occur  on 
one  of  the  wires,  the  circuits  will  be  unbalanced  and  current 
will  flow  through  the  trip  coil.  Thi>  apparatus  may  be  ad- 
justed to  work  on  a  very  small  earth  current. 

Still  another  possibility  is  to  put  a  trip  coil  in  series 
with  the  earth  connection,  but  this  arrangement  is  not  so 
satisfactory  as  those  previously  mentioned,  in  that  .it  does 
not  discriminate  as  to  the  feeder  to  be  cut  off. 

\\  here  a  large  cable  network  is  supplied  frcjm  common 
busbars  the  arrangement  shown  in  Fig.  1  may  work  satis- 
factorily without  the  neutral  point  being  earthed.  The  rea- 
son for  this  is  as  follows: — 

In  the  event  of  an  earth  on  any  wire,  the  charging  cur- 
rent to  earth  on  all  of  the  cables  on  the  system  will  be 
returned  to  the  busbars  through  the  wire  which  is  earthed. 
Therefore  the  current  balance  on  the  earthed  feeder  will  be 
upset  and  the  circuit  breaker  operated.  Thi>  arrangement 
i>,  howex'er,  limited  to  it^  application,  and  i>  not  so  positive 
as  when  there  is  a  current  flow  Ijetween  earth  and  gener- 
ator neutral. 

1.  Generators 

.Ml  modern  :!-phase  generators  are  insulated  to  stand 
operation  without  the  neutral  being  earthed,  so  that  no  con- 
sideration of  reduced  first  cost  due  to  limiting  the  voltage 
U>  earth  by  earthing  the  neutral  need  enter  the  problem. 
Also  the  question  of  risk  of  breakdown  with  earthed  or  un- 
earthed neutrals  may  also  be  practically  neglected. 
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TripCoil.  : 
Fig.  1 

When  deciding  upon  the  advisability  or  otherwise  <if 
earthing  the  neutral  of  a  generator,  consideration  must  be 
given  to  the  service  for  which  it  is  to  be  used.  Three  classes 
of  service  will  be  considered: — 

(a)  Generator    supplying    network    of  underground 

cables. 

(b)  Generator  supplying  overload  transmission  circuits 

\\'ithout  transformers. 

(c)  Cienerator    suppl\ing    o\erhead    transmission  line 

through  step-up  transformers. 
In  case  (a)  an  earth  on  any  phase  of  a  cable  is  almost 
certain  to  dex'elop  into  a  short  circuit  between  ph;ises.  and 
on  a  large  system  the  result  of  a  short  circuit  on  ,i  calile  i^ 
usually  to  burn  oft'  a  section  of  the  cable,  perhaps  lo  dam- 
age adjacent  cables,  and  sometimes  to  set  up  surges  wiiicli 
may  cause  serious  breakdowns  elsewhere  on  the  system. 
Since  the  majority  of  breakdowns  on  cables  are  to  earth, 
it  is  therefore  extremely  desirable  that  a  cable  be  cut  off  as 
soon  as  an  earth  develop*,  and  as  this  can  be  done  quickly  and 
with  certainty  where  the  generator  neutral  is  eartiied,  it  is 
becomin.g  .general  practice  to  do  this  in  all  stations  of  this 
class.  Thus  practically  the  only  question  to  consider  is 
whether  ihc  neutral   should   be  earthed  solidly  or  tiirough 
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a  l•e^i^tailCL■.  and,  where  tliere  are  several  generators  in  par- 
allel, how  many  of  them  should  be  earthed.  The  only 
object  in  inserting  resistance  between  generator  neutral  and 
earth  is  to  limit  the  rush  of  current  which  occurs  when- 
ever there  is  an  earth  on  the  system.  If  balanced  protec- 
tive apparatus  is  used,  similar  to  that  shown  in  Fig.  1,  the 
resistance  may  be  made  so  high  as  to  keep  down  the  t;ur- 
rent  rush  to  a  comparatively  low  value,  l^ecause  tlie  protec- 
tive apparatus  may  lie  set  to  operate  with  a  \ery  small  un- 
balancing in  current;  but  where  plain  overload  protection 
is  used — and  this  applies  to  the  majority  of  cases — the  resis- 
tance should  be  low  enough  to  pass  sufficient  current  to 
trip  the  lireakers  on  the  largest  feeder,  but  high  enough  to 
prevent  damage  to  generator  windings,  and,  if  possible,  to 
prevent  serious  burning  at  the  point  of  accidental  earth. 

In  calculating  this  resistance,  allowance  should  be  made 
for  the  drop  in  voltage  on  the  generator  due  to  the  load  on 
one  phase,  also  for  the  resistances  in  neutral  earth  connec- 
tion in  the  feeder  and  at  the  point  of  accidental  earth. 

In  designing  the  resistance,  ample  heat  capacity  should 
be  allowed,  for  the  circuit  breakers  may  stick,  or  there  may 
be  at  least  temporarily  a  fairly  high  resistance  at  the  point 
of  accidental  earth  which  will  prevent  the  circuit  breaker 
from  opening  immediately,  and  so  gi\e  time  for  tiie  resis- 
tance to  reach  a  high  temperature. 

In  general,  earthing  resistances  are  built  up  of  cast-iron 
grids  mounted  on  porcelain  insulators,  and  should  be  lo- 
cated in  a  fireproof  compartment.  They  are  usually  designed 
to  have  sufficient  heat  capacity  so  that  full  star  voltage  may 
be  maintained  across  them  for  at  least  15  seconds  without 
;i  temperature  rise  of  approximately  I'.OO^  C.  being  exceeded. 
The  ohmic  \alue  of  the  resistance  is  determined  by  the 
current  required  to  trip  the  breakers  on  the  largest  feeder. 

Earth  Through  a  Resistance 

Where  it  is  desired  to  earth  through  a  resistance,  and 
tv\'o  or  more  generators  are  operated  in  parallel,  the  simplest 
and  best  method  in  so  far  as  earthing  is  concerned  is  to 
connect  the  neutral  of  all  the  generators  to  a  common 
busbar  which  is  earthed  through  a  suitaljle  resistance.  Then, 
regardless  of  the  number  of  generators,  the  \alue  of  the 
earth  resistance  will  always  be  the  same.  With  this  ar- 
rangement switches  must  always  be  provided  between  each 
generator  and  the  neutral  busbar,  otherwise  a  generator  dis- 
connected from  the  main  bus  and  shut  down  may  be  raised 
to  a  dangerous  potential  above  earth,  in  case  of  an  earth 
on  any  feeder.  The  objection  to  this  method  of  connec- 
tion is  that  in  certain  cases  very  heavy  currents  may  cir- 
culate through  the  neutral  connections  and  generator  wind- 
ings, and  while  the  deleterious  effect  of  this  current  has 
been  greatly  overestimated,  it  appears  in  certain  cases  it  has 
been  almost  impossible  to  operate  with  the  neutrals  con- 
nected solidly  together.  When  the  wave-forms  of  the  dif?er- 
ent  machines  are  exactly  the  same,  no  current  can  How 
through  the  neutral  connections,  but  when  the  wa\e-forms 
are  different  and  there  is  a  third  (or  multiple  of  three) 
harmonic  present,  current  will  flow  through  the  neutral  con- 
nection, the  amount  of  which  will  depend  upon  the  value  of 
the  third  harmonic,  the  displacement  angle,  and  upon  the 
impedance  which  the  generator  offers  to  this  current  of 
trii)lc  frequency.  Machines  which  at  no  load  give  no  cir- 
culating current,  may  show  heavy  circulating  currents  as 
the  load  cfunes  on,  or  vice  versa.  The  amount  of  the  cir- 
culating current  also  depends  upon  the  adjustment  of  the 
field  current  of  the  dif¥erent  machines,  and  upon  the  angular 
variation  in  speed  of  the  prime  movers. 

In  certain  abnormal  cases  the  current  in  the  neutral  may 
amount  tf)  the  full-load  current  of  one  generator  or  even 
more.  It  should  be  noted,  however,  that  the  neutral  cur- 
rent divides  equally  among  the  three  phases  of  the  gener- 
ator, so  that  full-load  curreiit  in  the  neutral  is  equivalent  to 


only  olJ  per  cent,  full-load  current  in  the  windings  of  the 
generator,  and  since  the  heating  in  the  windings  is  eciual 
to  the  sum  of  the  squares  of  the  main  and  circulating  cur- 
rents, the  resultant  heating  is  increased  by  only  11  per  cent. 
— not  a  serious  amount  even  with  this  very  high  value  of 
circulating  current.  With  :!0  per  cent,  of  full-load  current 
in  the  neutral  the  resultant  heating  in  the  generator  is  in- 
creased by  only  1  per  cent,  at  full  load  and  is  quite  neg- 
ligible. 

^  Connect  Neutrals  Solidly 

It  would  seem  advisable,  therefore,  to  try  connecting 
the  generator  neutrals  solidly  together,  especially  in  the  case 
of  turbo-generators,  where  there  is  no  angular  variation  in 
speed,  and  therefore  less  chance  of  circulating  currents. 
Should  satisfactory  operation  be  impossible,  then  only  one 
generator  should  be  connected  to  the  neutral  bus,  or  re- 
sistance may  be  inserted  between  each  generator  and  the 
neutral  bus. 

Of  the  three  methods,  that  of  connecting  the  neutrals 
solidly  together  is  undoubtedly  the  simplest  and  best,  while 
the  method  of  operating  with  an  earth  on  only  one  gen- 
erator comes  next  in  simplicity.  The  switching  on  and  of¥ 
of  the  different  generators  to  the  neutral  bus  may  be  done 
automatically,  as  at  the  London  County  Council  Greenwich 
generating  station,  or  it  may  be  done  by  hand.  While  the 
latter  method  depends  upon  the  memory  of  the  station  at- 
tendant, or  upon  the  systematic  operation  of  the  station, 
the  fact  that  the  attendant  may  forget  to  connect  a  ma- 
chine to  the  neutral  busbar  does  not  mean  disaster,  as  it 
is  only  in  case  of  a  cable  breakdown  that  trouble  may  occur, 
and  it  must  be  remembered  that  many  stations  are  operat- 
ing successfully  with  an  unearthed  neutral. 

Where  resistances  are  used  between  each  generator  and 
the  neutral  bus,  a  very  considerable  expense  is  involved  in 
providing  these  resistances,  and  it  is  often  difficult  to  find 
room  in  the  station  to  accommodate  them;  also  the  resis- 
tance in  the  earth  circuit  is  much  less  when  there  are  several 
generators  in  parallel  than  when  only  one  is  in  use. 

(b)  Generators  supplying  Overhead  Transmission  Line 
without  Step-up  Transformers. — In  this  case  there  are  usu- 
ally a  comparatively  small  number  of  transmission  lines,  and 
an  earth  on  one  wire  is  not  likely  to  cause  a  short  circuit 
between  wires,  so  that  with  an  unearthed  neutral  it  is  quite 
possible  to  run  for  a  long  period  with  one  wire  earthed. 
If  there  are  not  sufficient  feeders  to  all  distributing  centres 
to  make  it  possible  to  cut  out  a  defective  one  and  deliver 
full  load  over  the  others,  the  possibility  of  being  able  to 
operate  with  one  wire  earthed  may  be  sufficient  far  to  out- 
weigh the  only  practical  advantage  gained  by  earthing  the 
neutral,  which  is  the  ability  quickly  to  cut  off  a  feeder  in 
the  event  of  an  earth  upon  one  wire.  Limiting  the  voltage 
between  each  wire  and  neutral,  which  can  be  done  by  earth- 
ing the  neutral,  is  of  very  little  importance,  since  the  volt- 
age is  no  case  very  high,  and  the  generators  and  the  line 
must  be  insulated  to  withstand  strains  set  up  by  lightning 
discharges  and  other  abnormal  conditions.  It  would  ap- 
pear, therefore,  that  in  the  majority  of  cases  the  weight  of 
the  arguments  are  in  favor  of  operating  with  the  gener- 
ator neutrals  unearthed. 

(c)  Generators  supplying  Transformers  which  Step  Up 
to  a  very  High  Voltage  for  Long-distance  Transmission, — 
In  this  case  there  are  conditions  iinohed  which  make  it 
ixtremely  desirable  to  earth  the  neutral  or  else  to  earth 
the  low-tension  side  of  the  transformers. 

If  one  terminal  of  the  high-tension  side  of  a  single- 
phase  transformer  be  connected  to  a  high-tension  line,  and 
the  low  tension  be  open-circuited,  the  high-tension  winding 
assu.ines  a  potential  above  earth  equal  to  that  of  the  line 
to  which  it  is  connected.  The  high-tension  winding  then 
acts  as  one  plate  of  a  condenser,  with  the  low  tension  and 
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core  as  tlic  otlicr  plato.  The  li)W-t(.Mi.-.ion  wiiuliiif^  aU(j  lia^ 
static  capacity  to  the  iron,  and  it  will  therefore  a-,suiiie  a 
potential  above  earth  the  value  of  which  will  depend  upon 
the  relation  between  its  capacity  to  the  high  tension  wind- 
ing and  its  capacity  to  earth.  In  practice  it  may  easily  as- 
sume one-half  the  potential  of  the  high  tension  winding 
(see  iMg-.  2). 
If— 

K  =  capacity  between  higii  tension  and  low  tension. 
Ki=  capacity  between  low  tensi(jn  and  core. 
V=  voltage  of  high-tension  line. 

Vi=  potential   of  low-tension   winding  abo\e  earth. 

K 

V,  =  V  X  — 
K, 

If  Ixjth  terminals  of  the  high-ten>ion  winding  are  con- 
nected to  the  high-tensicni  lines,  the  resultant  potential  of 
this  winding  abo\e  earth  will  he  zero,  and  the  resultant  po- 
tential of  the  low-tension  winding  abo\e  earth  will  also 
be  zero.  If,  therefore,  one  terminal  of  a  transformer  be 
connected  to  or  disconnected  from  a  line  before  the  other, 
the  low-tension  winding  during  this  period  may  assume  a 
very  higli  potential  above  earth  and  its  insu1ati(jn  he  liroken 
down  to  earth.  When  the  low-tension  winding  is  con- 
nected to  a  generator,  the  generat(-)r  winding  also  has  capa- 
city to  earth,  so  that  the  capacity  of  the  low-tension  wind- 
ing to  earth  is  increased  by  this  amount  and  its  voltage  cor- 
respondingly reduced.  If  the  capacity  of  the  generator  wind- 
ing to  earth  =  Kj,  then  the  voltage  of  the  low-tension  cir- 

K 

cuit  above  earth  =  V  X   .    Thus,  vxhile  the  \oltage  is 

K,  X  K. 

reduced  by  connecting  the  transformer  and  generator  wind- 
ings together,  it  may  still  be  dangerously  high. 

When  both  terminals  of  the  high-tension  winding  are 
c(jnnected  to  the  line  and  one  wire  is  earthed,  the  resultant 
\  oltage  of  the  high-tension  winding  above  earth  will  be  V/'l. 
and  that  of  the  low  tension  winding  will  be  one-half  as 
great  as  before,  but  may  still  be  dangerously  high. 

In  the  case  of  a  3-phase  transformer  the  conditions  are 
much  the  same  as  described  above  for  a  single-phase  trans- 
former. If  one  terminal  of  the  transformer  is  connected  to 
the  line,  the  whole  of  the  high-tension  windings  will  be 
raised  to  full-line  potential  above  earth,  and  the  low-tension 
winding  will  be  raised  to  a  correspondingly  high  value.  If 
the  three  terminals  of  the  high-tension  winding  are  con- 
nected to  the  line  and  one  line  wire  l)e  earthed,  the  resultant 
potential  of  the  high-tension  winding  will  be  ois  per  cent,  of 
the  line  xoltage  above  earth,  while  the  low  tension  will  l)e 
.")8  per  cent,  of  its  former  value  above  earth. 

It  is  evident  that  when  the  neutral  of  the  high-tension 
system  is  unearthed  there  are  several  possibilities  of  ob- 
taining a  high  \-oltage  on  the  generator  windings,  \iz..  in 
the  case  of  an  earth  on  one  high-tension  wire,  or  in  the 
case  of  the  switches  in  the  three  phases  not  operating  sini- 
ultaneously.  It  is  not  necessary  that  a  line  wire  should  be 
permanently  earthed  in  order  to  raise  the  voltage  on  the  low- 
tension  circuit,  as  a  discharge  over  a  lightning  arrester  may 
so  disturb  the  static  balance  of  the  system  as  to  produce  a 
high  potential  on  the  low-tension  winding, 

A  case  is  on  record  where  several  generators  in  par- 
allel were  supplying  a  \ery  high-voltage  line  through  step- 
up  transformers.  The  neutral  point  of  the  generators  was 
unearthed.  The  lightning  arresters  on  one  high-tension 
phase  broke  down  and  the  generator  windings  were  raised 
to  a  high  potential.  One  generator  broke  down,  and  the  at- 
tendant, seeing  smoke,  cut  it  off  the  busbars.  .\  second 
machine  immediately  broke  down,  and  was  in  turn  cut  off. 
This  was  repeated  until  nearly  all  the  generators  in  the 
station  were  broken  down.    The  attendant  then  cut  off  the 


e.\citati(^n.  Had  the  neutral  point  of  the  generators  or  that 
of  the  high-tension  side  of  the  transformers  l>een  earthed, 
the  trouble  could  not  have  occurred  in  the  generator  circuit. 
There  is,  however,  a  chance  of  similar  trouble  even  when 
the  high-tension  neutral  is  earthed,  provided  the  generator 
neutral  is  unearthed.  This  occurs  when  the  insulation  be- 
tween the  high  and  low-tension  windings  of  the  transformer 
breaks  down  at  one  point.  The  low-tension  winding  then 
assumes  the  potential  of  the  high-tension  winding  at  the 
point  of  connection,  and  a  breakdown  on  the  low-tension  sys- 
tem is  almost  certain  to  fcjllow. 

Cbre. 

/////////////////////. 
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Fig.  2 

With  electrolytic  lightning-arresters  it  is  necessary  to 
connect  the  aluminium  plates  to  the  lines  at  frequent  in- 
terxals  in  order  to  preserve  the  lilm  on  the  plates.  These 
plates  have  a  high  electrostatic  capacity,  and  a  considerable 
charging  current  flows  through  the  arrester  while  it  is  con- 
nected to  the  line.  It  has  been  found  on  one  system  that 
when  the  arresters  are  being  charged,  disturbances  are  set 
up  on  the  system  and  breakdowns  have  occurred  on  secon- 
dary circuits.  It  is  quite  possible  that  this  trouble  is  due 
to  the  static  unbalancing  of  the  high-tension  circuits,  which 
in  turn  raises  the  secondary  circuits  to  a  high  potential 
above  earth. 

Where  it  is  considered  undesirable  to  ha\e  a  direct  con- 
nection between  low-tension  windings  and  earth,  a  spark- 
gap  may  be  placed  in  the  circuit  and  set  to  break  down  at 
a  pressure  slightly  above  the  normal  voltage  of  the  wind- 
ing above  earth. 

.Vnother  method  of  protecting  the  low-tension  s_vslem  in 
the  case  of  breakdown  between  the  windings  of  the  trans- 
former is  the  use  of  earth  shields  between  primary  and 
secondarj'  windings.  This  system  was  at  one  time  in  .gen- 
eral use  in  this  country,  but  it  is  now  scarcely  ever  called 
for.    The  objections  to  it  are: — 

(a)  Increased  transformer  cost. 

(b)  Increased    risk   of   transformer  breakdown. 

(c)  Xo  protection  when  breakdown  is  between  leads 

or  anywhere  except  between  transformer  coils, 
(dl  The   danger  that  earth   shields  ma>-   become  dis- 
placed. 

•  (e)  The  leads  connecting  earth  shields  to  core  may 
be  broken  due  to  vibration  or  to  settling  of  core 
and  coils,  or  they  may  be  burned  off  due  to  heavy 
charging  current  which  may  flow  o\  er  them, 
(f)  Part  of  earth  shield  in  the  neighborhi)od  of  fault 
may  be  burned  away  and  leave  primary  and  sec- 
ondary windings  connected  together  with  no  earth 
on  the  system. 
While  it  maj'  be  argued  that  many  of  these  ditficulties 
are  due  to  defective  manufacture,  and  should  not  occur  pro- 
vided proper  precautions  are  taken,  there  is  always  the  pos- 
sibility that  they  may  occur,  and  the  practical  impossibility 
of  inspecting  the  earth  shields  after  tiie  coils  arc  assembled 
makes  it  almost  impossible  to  determine  their  conditi<^R. 
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Thub  in  the  case  of  generators  supplying  a  high-icnsi on 
transmission  line  through  transformers,  it  is  highly  desirable 
to  earth  the  neutral  point  of  the  generators,  and  preferably 
through  a  rather  low  resistance.  If  it  is  not  desired  to 
connect  permanently  to  earth,  then  a  spark-gap  should  be 
used  in  the  earth  connection. 

2.  High-voltage  Transmission  Circuits 

The  arguments  in  favor  of  earthing  the  neutral  in  the 
case  of  high-voltage  transmission  circuits  are: — 

(a)  The  possibiJity  of  cutting  off  the  circuit  in  case 

of  an  accidental  earth  on  any  wire. 
(l)j  Reduced  cost  of  transformers  and  of  line  insu- 
lators due  to  limiting  the  voltage  above  earth  to 
58  per  cent,  of  line  voltage. 

(c)  Reduced  cost  and  closer  possible  setting  of  light- 

ning arresters. 

(d)  The  possibility  of  using  the  earth  as  a  conduc- 

tor in  the  event  of  one  line  wire  being  disabled. 

This  requires  an  earth  at  both  ends  of  the  line. 
The  argument  against  earthing  the  neutral  is  that  an 
earth  on  one  wire  makes  it  impossible  to  transmit  over  the 
circuit. 

(a)  Whether  there  is  any  advantage  in  being  able  to 
cut  oft'  a  circuit  in  the  event  of  an  earth  on  one  wire  de- 
pends upon  the  number  of  circuits  available.  In  general, 
there  are  seldom  more  than  two  circuits  to  any  sub-station, 
and  often  there  is  but  one.  so  that  cases  may  often  arise 
where,  to  keep  up  the  supply,  it  will  be  absolutely  neces- 
sarj'  to  operate  with  one  wire  earthed.  This  method  of  oper- 
ation would  be  impossible  with  an  earthed  neutral.  Also 
an  earth  on  one  wire  is  not  likely  to  develop  into  a  short 
circuit  between  phases,  so  that  there  is  no  particular  need 
for  cutting  off  the  earthed  circuit. 

(b)  The  higher  the  voltage  of  the  transmission  the 
greater  will  be  the  saving  in  first  cost  made  by  insulating  the 
transformer  for  58  per  cent,  of  the  line  voltage  and  by  using 
the  line  insulators  for  a  corresponding  voltage;  but  in  gen- 
eral it  is  bad  practice  to  adopt  this  expedient,  for  it  may 
prove  impossible  to  operate  continuously  with  an  earthed 
neutral,  due  to  disturbances  on  adjacent  telephone  circuits 
which  may  occur  under  certain  abnormal  conditions,  and  in 
the  event  of  an  earth  on  one  wire  it  may  be  essential  to  re- 
move the  neutral  connection  and  operate  with  one  wire 
earthed.  In  general  it  is  poor  economy  to  cut  down  insu- 
lation on  either  lines  or  transformers. 

(c)  If  the  system  may  sometimes  Ije  operated  without 
earthed  neutral  the  lightning  arrester  equipment  must  be 
suitable  for  this  condition,  so  that  there  is  no  saving  in 
lirst  cost;  but  as  long  as  the  system  is  operating  properly 
with  earthed  neutral  the  arresters  may  certainly  be  set  for 
lower  discharge  values  than  when  the  system  is  unearthed. 

(d)  In  the  event  of  one  wire  on  an  earthed  system  go- 
ing to  earth,  it  would  still  be  possible  to  transmit  approx- 
imately two-thirds  the  full  amount  of  i)ower  over  the  two 
remaining  wires,  proxided  the  neutral  points  at  both  ends 
of  the  line  were  solidly  earthed  and  one  line  with  its  cor- 
responding transformers  cut  out  of  circuit.  In  this  case  the 
earth  would  carry  full-line  current,  and  in  very  few  places 
would  this  be  allowed  on  account  of  disturbances  to  neigh- 
boring circuits. 

The  neutral  point  of  a  high-tension  system  can  be  ob- 
tained only  by  connec  ting  the  high-tension  windings  of  the 
transformers  in  star,  or  by  the  use  of  an  auto-transformer, 
and  this  latter  method  is  seldom  if  ever  used.  If  the  high- 
tension  windings  are  connected  in  star,  then  damage  to  one 
transformer  disables  the  whole  group,  while  with  the  delta 
connection  on  both  windings  one  transformer  of  the  group 
may  be  cut  out  and  approximately  two-thirds  the  capacity 
st'jjplied  from  the  remaining  transformers.  (This  does  not 
hold  in  the  case  of  :i-phase  core-type  transformers,  hut  is 


true  for  single-phase  and  3-phase  shell-type  transformers). 

The  conclusions  to  be  drawn  from  the  above  are  that 
in  the  great  majority  of  cases  continuity  of  service  will  de- 
mand that  the  system  be  operated  with  an  unearthed  neu- 
tral, and  that  in  general  the  transformers  should  be  con- 
nected in  delta  on  both  high-tension  and  low-tension  wind- 
ings. 

3.  Distribution  Circuits 

When  it  comes  to  a  study  of  the  question  of  low-ten- 
sion distribution  circuits,  the  majority  of  the  arguments  pre- 
sented above  will  apply  here  also,  but  there  enters  one  other 
consideration,  i.e.,  the  danger  to  human  life. 

If  the  neutral  point  of,  say,  a  500-volt  system  is  earthed, 
then  the  maximum  potential  above  earth  which  any  point  of 
the  system  can  reach  is  290  volts.  If  the  system  is  supplied 
from  a  500-volt  generator,  the  difference  between  a  500-volt 
and  a  390-volt  shock  may  mean  the  difference  between  life 
and  death,  or  it  may  not.  and  there  is  certainly  greater  risk 
of  shock  from  a  system  which  is  permanently  earthed  than 
from  one  which  is  earthed  only  occasionally.  The  higher 
the  voltage  of  the  generator  the  less  will  be  the  value  of 
the  earthed  neutral  in  preventing  danger  to  life  due  to  re- 
ducing the  voltage  to  earth. 

Thus,  where  the  distribution  circuit  is  supplied  direct 
from  a  generator,  the  advantages  of  the  earthed  neutral  are 
the  ability  quickly  to  cut  off  a  defective  circuit  and  a  possible 
reduction  in  risk  of  life,  due  to  lower  maximum  voltage  to 
earth;  but  where  the  circuit  is  supplied  through  step-down 
transformers  from  a  high-voltage  line,  there  is  danger  to  life 
and  apparatus  if  the  neutral  is  unearthed. 

Where  a  single-phase  circuit  is  supplied  from  a  single- 
phase  transformer,  the  low-tension  winding  should  be  earthed, 
preferably  at  the  middle  point  of  the  winding,  but  it  is  bet- 
ter to  earth  one  line  wire  than  to  leave  the  system  unearthed. 

Conclusions 

1.  Generators. — When  generators  supply  a  system  of  un- 
derground cables,  the  neutral  should  be  earthed  through 
a  resistance.  This  makes  it  possible  to  isolate  a  cable  in  the 
event  of  an  earth  on  any  phase  before  such  an  earth  de- 
velops into  a  short  circuit. 

When  generators  supply  overhead  circuits,  it  is  a  ques- 
tion of  balancing  continuity  of  service  against  the  ability  to 
cut  off  a  feeder  in  case  of  an  earth  upon  one  wire.  If 
there  are  comparatively  few  feeders,  and  these  of  large 
capacity,  the  balance  will  usually  be  in  favor  of  not  earth- 
ing, but  each  case  must  be  considered  individually. 

When  a  generator  supplies  transmission  lines  through 
step-up  transformers,  the  neutral  should  always  be  earthed 
or  connected  to  earth  through  a  spark-gap,  otherwise  the 
generator  windings  may  be  raised  to  abnormally  high  po- 
tential above  earth.  The  neutral  may  be  earthed  direct, 
though  a  comparatively  low  resistance  will  usually  be  pre- 
ferred. 

2.  High-voltage  Overhead  Transmission  Lines. —  In  this 
case  the  number  of  circuits  supplying  any  particular  district 
is  ordinarily  very  small,  and  as  an  earth  on  any  one  wire 
is  not  likely  to  develop  into  a  short  circuit  between  phases, 
considerations  of  continuity  of  service  will  usually  deter- 
mine that  the  high-tension  system  should  be  run  without 
an  earthed  neutral  and  with  both  windings  of  the  transform- 
ers connected  in  delta. 

3.  Distribution  Circuits. — When  the  working  circuits  arc 
supplied  direct  from  a  low-\oltage  generator,  the  advantage 
in  earthing  the  neutral  is  the  possibility  of  cutting  off  im- 
mediately any  defective  feeder,  and  when  the  necessary  ap- 
paratus is  provided  for  this  purpose  earthing  will  in  gen- 
eral be  preferred. 

When  the  working  circuit  is  supplied  from  a  transformer 
stepping  down  from  a  high-Aolta,ge  line,  the  neutral  should 
always  be  earthed. 
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Possible  Heat  Economies  in  the  Boiler  Room 

By  Mr.  A.  H.  Blackburn* 


The  lirst  step  toward  improvement  of  steam  plant  econ- 
omy is  an  analysis  of  losses.  The  largest  item  of  power  plant 
expense  is  the  fuel  bill,  and  at  the  very  beginning  of  the 
process  of  utilizing  the  fuel,  we  encounter  one  of  the  great- 
est percentage  losses.  To  burn  each  pound  of  fuel,  from  18 
to  24  lbs,  of  air  are,  or  should  be,  introduced  into  the  fur- 
nace to  bring  about  complete  combustion  and  to  set  free  the 
13,000  to  11,000  heat  units  that  the  pound  of  coal  may  con- 
tain. Assuming  that  20  pounds  of  air  are  used  and  that  to 
heat  each  pound  of  the  gases  of  combination  one  degree 
b'ahrenheit  will  require  0.23  heat  units,  the  gases  resulting 
from  1  lb.  of  coal  require  30  x  .23  =  1.6  heat  units  to  raise 
their  temperature  1°F.  and  12,000  to  14,000  heat  units  would 
raise  the  temperature  of  this  gas  approximately  2,500  deg.  F. 
The  temperature  in  the  furnace  after  complete  combustion 
should  therefore  be  about  3, .500  deg.  F.  above  the  temperature 
of  the  atmosphere. 

The  temperature  of  steam  at  150  lbs.  gauge  pressure  is 
366  deg.  v.,  and  if  all  the  heat  in  the  gases  above  this  tem- 
perature could  be  transferred  to  the  water  and  steam  of  the 
boiler,  the  efficiency  of  the  boiler,  assuming  an  atmospheric 
temperature  of  60  deg.  F.,  would  be  88  per  cent.,  leaving 
only  12  per  cent,  of  the  heat  of  the  coal  to  escape  in  the 
chimney  gases  at  a  temperature  of  366  deg.  F. 

As  a  matter  of  fact,  however,  no  boiler  reduces  the  tem- 
perature of  the  gases  to  the  temperature  of  the  steam.  To 
do  so  would  require  an  infinite  extent  of  heating  surface, 
for  as  the  temperature  of  the  gases  approaches  that  of  the 
contents  of  the  boiler,  the  rate  of  heat  transmission  per  sq. 
ft.  of  boiler  surface  falls  lower  and  lower,  as  it  is  propor- 
tional to  the  difference  of  temperature  between  the  gases 
and  the  water  in  the  boiler.  There  is,  therefore  a  limit  to 
the  boiler  surface  that  it  pays  to  put  in.  Beyond  a  certain 
point  the  interest  and  other  fixed  charges  on  extra  boiler  sur- 
face would  amount  to  more  than  the  value  of  the  heat  re- 
gained. Commercial  practice  has  established  this  limit  of 
surface  at  about  10  ft.  per  boiler  h.p.,  but  experience  shows 
that  a  h.p.  can  be  produced  from  much  less  surface — from  3 
to  5  sq.  ft.  or  even  less — and  in  some  plants  it  is  becoming 
customary  to  drive  the  boilerb  at  60  per  cent,  above  the 
nominal  rating  of  10  sq.  ft.  per  boiler  h.p.  It  should  be 
borne  in  mind  that  the  question  of  heating  surface  has,  in 
reality,  nothing  to  do  with  the  steam  liberating  capacity. 
No  matter  what  the  extent  of  the  heating  surface  the  boiler 
must  have  large  enough  steam  drums  or  other  provision  to 
separate  the  steam  from  the  water  without  priming. 

With  the  number  of  sq.  ft.  of  boiler  heating  surface  or- 
dlinarily  employed  to  produce  a  boiler  horse  power,  it  will 
be  found  in  commercial  plants  that  the  chimney  gases  escaiu- 
at  temperatures  between  450  deg.  and  700  deg.  I".,  represent- 
ing a  waste  of  from  15  to  30  per  cent,  of  the  heat  of  the 
coal,  depending  partly  upon  the  amount  of  air  used  to  burn 
a  pound  of  coal.  In  a  1,000  h.p.  plant,  running  24  hours  a 
(l.iy  for  :'G0  days  per  year,  with  a  load-factor  of  50  per  cent, 
and  burning  coal,  costing  $2.50  per  ton,  a  25  per  cent,  waste 
of  coal  amounts  to  $6,000  a  year,  not  counting  handling- 
charges,  and  it  will  therefore  pay  to  study  how  it  may  be 
wholly  or  in  part  prevented.  This  problem  has  engaged  the 
attention  of  steam  engineers  from  the  first,  and  many  solu- 
tions have  been  proposed. 

Chimney  gases  can  obviously  be  used  only  for  heating 
boilers  at  a  temperature  lower  than  themselves,  and  in  order 
that  the  transference  of  the  heat  from  the  gases  may  be 
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rapid  enough  to  make  it  worth  while,  the  body  receiving 
heat  should  be  at  a  considerably  lower  temperature.  The 
contents  of  the  boiler  are  at  too  high  a  temperature  to  utilize 
this  heat.  The  most  available  means  for  utilizing  this  energy 
is  in  heating  feed  water.  To  burn  a  pound  of  water  at  60 
deg.  1'".  into  steam  at  150  lb>.  gauge  pressure  requires  1166.5 
heat  units,  of  which  309.7  are  consumed  in  heating  the  water 
up  to  the  temperature  of  ebullition,  namely,  366  deg.  F.,  while 
the  remaining,  or  856.8  heat  units,  are  used  in  turning  the 
water  into  steam  at  the  same  temperature.  The  heat  re- 
quired for  merely  heating  the  water  is  thus  26  per  cent,  of 
the  whole,  which,  as  will  be  noted,  i>  about  equal  to  the 
percentage  of  the  heat  of  the  coal  present  in  the  Hue  gases 
when  they  escape  from  the  furnace. 

It  may  be  asked  why  it  is  not  possible  to  feed  the  water 
into  the  boiler  cold  and  to  allow  it  to  re-capture  this  waste 
heat  from  that  position.  Aside  from  the  injurious  strains 
set  up  by  feeding  a  boiler  with  cold  water,  there  is  another 
important  fact  that  must  not  be  overlooked,  and  that  is,  that 
the  transmission  of  heat  from  the  gases  to  the  water  is  pro- 
portional to  the  difference  between  the  temperature  of  the 
two,  and  if  we  can  bring  the  cold  water  before  it  has  en- 
tered the  boiler,  into  contact  with  the  hot  gases  it  will  absorb 
the  heat  much  faster  through  1  sq.  ft.  of  heating  surface 
than  it  will  if  we  put  it  into  the  boiler  and  allow  it  first  to 
mingle  with  and  be  warmed  by  the  large  bodj'  of  hot  water 
there  present.  Obviously,  the  feed  water  should  be  heated 
in  a  vessel  separate  from  the  boiler  and  receiving  gases  of 
combustion  after  they  have  passed  through  the  boiler.  This 
i?  the  correct  application  of  the  counter-current  principle  to 
boiler  practice. 

The  Economtzer 

The  problem  of  devising  an  efficient  apparatus  for  this 
purpose  was  first  taken  up  by  Edward  Green,  of  England,  in 
1845.  After  experimenting  with  a  great  many  types  of  ap- 
paratus and  with  different  arrangements  and  kinds  of  tubes, 
he  finally  settled  upon  an  arrangement  substantially  identical 
with  that  now  in  general  use.  This  apparatus,  well  named 
l)y  its  inventor,  the  Economizer,  consists  of  a  stack  of  verti- 
cal cast  iron  tubes,  each  about  45^  inches  in  diameter  and  0 
feet  long,  pressed  into  top  and  bottom  headers  to  form  sec- 
tions of  the  desired  number  of  pipes,  which  sections  are  in 
turn  placed  side  by  side  to  form  an  economizer  of  any  de- 
sired length  and  capacity.  Ordinaril}'.  the  water  is  intro- 
duced to  the  bottom  headers  by  a  branch  pipe  running  along 
one  side  of  the  economizer  and  the  hot  water  is  taken  from 
the  top  headers  by  another  branch  pipe  running  along  the 
diagonally  opposite  corner  of  the  assembled  economizer.  The 
amount  of  economizer  surface  that  should  be  installed  in  any 
given  case  can  only  be  determined  after  a  careful  considera- 
tion of  many  factors,  including  the  amount  of  fuel  burned, 
the  size  and  type  of  the  boilers,  cost  of  the  coal,  load-factor, 
etc.  .\  general  practice  is  to  install  half  as  much  economizer 
surface  as  boiler  surface,  but  where  the  boiler  surface  is 
driven  considerably  above  the  ordinary  commercial  rating, 
this  would  be  too  little. 

The  size  of  economizer  required  to  effect  a  given  result, 
maj',  however,  be  easily  calculated  with  fair  accuracy.  Sup- 
pose that  the  temperature  of  the  water  entering  the  econ- 
omizer from  the  hot-well  of  the  condenser  is  105  deg.  F.. 
and  that  the  final  temperature  desired  is  200  deg.  F..  or  a 
total  rise  of  145  deg.  F.  Suppose,  further,  that  the  temper- 
ature of  the  gases  leaving  the  boiler  is  600  deg.  F.  Xow  say 
that  10  lbs.  of  water  are  evaporated  per  lb.  of  coal  burned 
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and  that  20  lbs.  of  gases  are  discharged-  for  each  pound  of 
coal,  giving  2  lbs.  of  gas  per  lb.  of  water.  Assuming  the 
specific  heat  of  the  gases  to  be  .2o,  it  will  be  seen  that  for 
each  degree  rise  of  the  temperature  of  the  feed  water,  the 
gases  will  be  cooled  oft  a  little  more  than  2  deg.  1"'.,  so  that 
the  total  fall  in  temperature  of  the  gases  will  be  2  x  15.5  = 
310  deg.  600  deg.  —  310  deg.  =  290  deg.  F.  is,  then,  the 
final  temperature  of  the  gases  leaving  the  economizer.  Now 
a  boiler  horse-power  is  represented  roughly  by  the  evapora- 
tion of  30  lbs.  of  water  per  hour.  To  heat  30  lbs.  of  water 
through  155  degs.  will  require  4650  heat  units,  so  we  must 
install  enough  economizer  surface  for  each  boiler  horse 
power  to  transmit  155  heat  units  per  hour  when  the  average 

000  +  290 

temperature  of  the  gases  is    =  445  deg.  F.  and  the 

3 

105  +  260 

average  temperature  of  the  water  is   =  1.S2.5  deg. 

2 

v..  that  is,  when  the  average  dilTerence  between  the  gases 
and  water  is  445  deg.  —  182.5  =  262.5  deg. 

Extensive  experiments  have  shown  that  the  amount  of 
heat  transmitted  through  an  economizer  surface  per  sq.  ft. 
per  hour  per  degree  dif¥erence  of  temperature  Fahrenheit  is 
from  21/2  to  4  British  thermal  units.  Taking  2^  to  be  on 
the  safe  side,  we  find  that  in  the  above  case  each  square  foot 
will  transmit  202.5  x  2.5  —  655  heat  units  per  hour  and  to 

4650 

transmit  4050  heat  units  per  hour  will  recjuire   =  7  sq.  ft. 

055 

of  economizer  surface. 

To  illustrate  the  foregoing  remarks  I  will  refer  to  the 
performance  of  several  economizers  installed  in  well-known 
plants.  Dean  atid  Main,  consulting  engineers,  of  Boston, 
made  tests  some  time  ago  on  the  Green  fuel  economizer  in- 
stalled in  the  Xatick  Mills  in  connection  with  a  B.  &  W. 
boiler,  having  3,467  sq.  ft.  of  heating  surface.  During  the 
test  a  steam  pressure  of  150  lbs.  gauge  was  carried  and 
10.210  lbs.  of  coal  were  burned  during  a  period  of  ]1'4  hours, 
con\-erting  94.734  lbs.  of  water  at  40  deg.  I'',  into  steam  at 
150  lbs.  pressure  gauge.  The  temperature  of  tlie  gases  leav- 
ing the  boiler  was  416  deg.  F.,  an  exceptionally  low  figure, 
while  the  temperature  of  the  water  leaving  the  economizer 
was  105  deg.  F".  The  conditions  here  would  usually  be  con- 
sidered unfavorable  for  a  large  showing  by  the  economizer, 
since  the  gases  leaving  the  boiler  are  comparatively  low  in 
temperature.  By  comparing  the  results  obtained  with  the 
economizer  with  an  identical  test  made  two  days  later  with- 
out the  economizer,  it  was  found  that  the  coal  saving,  a.s 
represented  by  the  lbs.  of  water  evaporated  per  lb.  of  coal, 
was  nearly  14  per  cent.,  although  the  difference  of  the  feed 
temperature  would  have  given  only  10.8  per  cent,  increased 
evaporation  by  the  common  rule  of  1  per  cent,  for  each  10 
deg.  rise.  This  brings  to  our  attention  a  fact  very  often  en- 
countered in  the  comparative  economizer  tests  with  and 
without  the  economizers,  namely,  that  the  actual  coal  sav- 
ing is  greater  than  would  be  computed  from  the  ratio  of 
the  heat  supplied  by  the  economizer  to  the  total  heat  re- 
quired to  turn  the  water  into  steam.  Several  explanations 
of  this  fact  have  been  attempted,  the  most  likely  of  which 
is,  that  by  furnishing  part  of  the  heat  the  economizer  dim- 
inished the  work  of  the  boiler  heating  surface  and  the  amount 
of  coal  that  is  burned  upon  the  grates,  and  it  is  known  that 
boilers  and  furnaces  as  ordinarily  installed  fall  ofif  slowly  in 
efficiency  when  the  load  is  increased  beyond  a  certain  amount, 
riy  the  installation  of  suitable  means  of  burning  efficiently 
the  larger  amount  of  coal  upon  the  grate  this  relation  might 
he  changed,  but  the  fact  that  the  actual  coal  saving  is 
greater  than  the  theoretical   has  been   frequently  noted  in 


tests.  Results  in  other  plants  are  shown  in  the  following- 
table: 

Temp.  I'. 


-^1 «  ""i 
nue  i 

emp.  b 

1  emp.  b 

boiler 

Kcon 

Steam 

gases 

w  a  t  e  r 

water 

aav- 

1  est  surface 

surface 

pressure 

leaving 

enterm 

g  e  n  t  e  r  i  n 

g  ing 

Xo.  sq.  ft. 

sq.  tt. 

lbs. 

boiler 

econ. 

boiler 

Vc 

1  (ion 

4.>.J 

10  ^ 
i  ,i . .) 

2.     9, ()()() 

1  1,520 

120.3 

020 

101  . 

237  . 

18.3 

3.   3:',, 380 

98,340 

160. 

548 

96. 

200. 

9.2 

4.  14,000 

4,608 

1  50 .  7 

389 

103. 

202 . 7 

12.4 

5.  9,543 

4,749 

78.2 

535 

]  84 . 5 

265.2 

In  none 
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friiiii  the  l)()ilcrs  at  <'i  particularly  high  temperature.  When 
liigli  temperature  .gases  are  a\ai]a1)le,  muc'i  greater  savings 
c;in  be  realized  by  the  economizer,  as  will  be  apparent  from 
the  results  secured  in  the  following  plants.  At  the  Daub- 
hill  Brickworks,  Bolton,  the  average  Hue  temperature  was 
650  deg.  l'\  The  economizer  raised  the  feed  temperature 
from  52.1  deg.  F.  to  259.5  deg.,  thus  sa\ing  21  per  cent,  of 
the  c<jal.  At  the  works  of  Dickens  and  Haywood,  Middle- 
ton,  the  temperature  of  the  flue  gases  was  055.25  deg.  and  the 
economizer  was  able  to  raise  the  feed  from  59.0  deg.  to  .301 
deg..  saving  24.7  per  cent.  At  the  mill  of  A.  Scott  &  Sons, 
Oldham,  the  temperature  of  the  fine  gases '  was  721.0  deg., 
the  feed  was  raised  from  50  deg.  to  291  deg.  and  the  saving- 
was  20.18  per  cent.  At  the  Manchester  Union  Warehouse, 
a  flue  temperature  of  675  deg.  was  found,  which  made  it  pos- 
silde  to  raise  the  feed  from  113.3  deg.  to  282  deg.,  giving  a 
saving  of  20.2  per  cent.  The  economizer  in  the  plant  of  A. 
Scott  &  Sons,  contains  310  tubes,  and  as  the  plant  burns  over 
six  tons  of  coal  per  day  of  ten  hours,  the  economizer  more 
than  pays  for  itself  every  j^ear. 

Jt  should  be  pointed  out  in  this  connection  that  modern 
practice  is  inevitably  in  the  direction  of  higher  temperature 
(jf  the  gases  leaving  the  boiler.  Steam  pressures  are  con- 
stantly being  carried  higher,  and  as  the  boiler  cannot  in  any 
way  reduce  the  temperature  of  the  gases  below  nor  even  any- 
wliere  near  the  temperature  of  the  steam,  the  temperature  of 
the  flue  gases  will  rise  in  consequence.  For  instance,  v\'ith 
a  boiler  pressure  of  200  lbs.  gauge  the  temperature  of  evap- 
oration is  387.5  deg.  F.,  under  which  condition  the  tempera- 
ture of  the  gases  leaving  the  boiler  will  probably  be  well 
above  500  deg.  F.  Where  a  superheater  is  employed  in  con- 
nection with  the  high  pressure,  a  good  arrangement  is  to- 
place  the  superheater  in  a  by-pass  for  the  gases,  thus  secur- 
ing along  with  a  convenient  a-nd  safe  location  of  the  super- 
heater, a  low  final  temperature  of  the  chin-iney  gases  and  high 
fuel  economy. 

So  far  we  ha\-e  dwelt  entirely  upon  the  fuel  saving- 
effected  by  the  use  of  economizers,  l)ut  there  are  several 
minor  advantages  which  should  be  mentioned.  T'or  one 
thing,  it  increases  the  steaming  capacity  of  the  boiler,  tliat 
is,  by  supplying-  10.  15  or  30  per  cent,  of  the  heat  required 
to  turn  the  water  into  steam,  it  permits  the  boiler  to  evapor- 
ate that  much  more  w;iter  without  increasing  the  virtual 
rate  at  which  the  boiler  heating  surface  is  dri\-en.  This 
feature  is  especially  important  in  plant  subject  to  sudden 
and  very  heavy  overloads,  in  which  case  the  boiler  is  still 
further  aided  by  the  fact  that  the  economizer  holds  in  re- 
serve a  large  supply  of  hot  water.  Where  5  sq.  ft.  of  econ- 
omizer surface  per  boiler  horse-power  are  installed,  this 
supply  of  feed  water,  heated  up  nearly  to  boiler  temperature, 
is  sufficient  for  about  ;in  hour's  run.  The  protection  given 
to  the,  boiler  in  the  way  of  avoidance  t)f  straining  of  seams 
and  rivets  thrcni.gh  heating  the  feed  w;iter  is  well  recognized, 
since  it  is  Icnown  that  if  the  cold  water  discharge  upon  one 
portion  of  a  boiler  shell  should  reduce  its  temperature  by 
170  deg.  F.,  the  stresses  set  up  would  be  in  tlie  neighborhood 
of  30,000  lbs,  per  sq.  in. 
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Trunk  Line  Electrification* 

By  Mr.  N.  W.  Storer 
Tlie  Mipplj'ing-  of  motive  power  is  one  of  the  most  im- 
portant elements  of  railway  transportation.  l'"or  many  years 
tlie  steam  locomotive  had  a  complete  monopoly  of  the  busi- 
ness and,  like  some  other  monopolies,  it  lacked  the  incentive 
of  competition.  Since  the  electric  locomotive  entered  the 
field,  however,  there  appears  to  have  been  a  great  awaken- 
ing among  steam  locomotive  designers.  The  improvements 
in  the  steam  locomotive,  such  as  mechanical  stokers,  super- 
heaters, smoke  consumers,  etc.,  have  led  to  the  production 
of  the  -enormous  units  that  are  now  standard.  These  great 
machines  have  produced  such  excellent  results  that  the  elec- 
tric locomotive  no  longer  has  such  comparative  advantages 
as  were  apparent  even  ten  years  ago;  and,  while  the  electri- 
fication of  a  large  part  of  our  railways  will  undoubtedly  be 
accomplished  at  some  time,  the  improvements  in  steam  loco- 
motives have  removed  the  crying  necessity  for  it,  except  in 
special  instances.  It  would  be  a  great  mistake  to  compel  the 
railways  to  electrify  too  rapidly;  jt  would  be  far  better  for 
them  to  study  the  subject  with  the  greatest  care,  and  finally 
to  unite  on  the  best  system  and  then  proceed  with  electrifi- 
cation in  places  where  there  will  be  distinct  economical  ad- 
vantages. In  large  cities  especially,  it  is  of  the  utmost  im- 
portance that  the  railways  unite  and  give  every  plan  most 
careful  consideration  before  starting  actual  work. 

The  manufacturing  companies  have  done  a  tremendous 
amount  of  work  in  developing  the  various  systems  of  electri- 
fication, and  in  the  design  of  electric  locomotives.  They 
have  learned  many  things  about  locomotives.  They  have 
found  that  low  center  of  gravity  in  the  electric  locomotive, 
instead  of  being  an  advantage,  is  a  decided  disadvantage. 
They  have  also  found  that  because  an  electric  motor  develops 
its  power  by  rotation  it  is  not  necessarily  easy  for  it  to  turn 
the  wheels  of  a  locomotive.  For  some  years  it  has  been 
recognized  that  one  of  the  greatest  problems  in  the  electric 
locomotive  is  the  transmission  of  the  torque  of  the  motor 
to  the  driving  wheels.  There  have  been  a  great  many  com- 
binations proposed  and  quite  a  large  number  of  dififerent 
types  have  been  built,  and  are  now  in  operation,  but  there 
are  few  transmission  systems  that  are  absolutely  satisfac- 
tory from  all  points  of  view. 

In  this  respect,  as  in  most  others,  every  design  is  a 
compromise  among  the  conflicting  elements,  not  simply  in 
the  locomotive  itself,  but  on  the  roadbed  and  shop  as  well. 
It  is  recognized  that,  in  proportion  as  a  locomotive  is  built 
up  around  one  idea  in  its  design,  it  will  be  distorted,  and 
other  things  will  be  neglected.  It  is,  therefore,  necessary 
that  a  careful  study  of  the  entire  problem  of  railroading  be 
made  in  order  to  produce  the  best  type  of  locomotive.  Pro- 
gress in  heavier  railway  electrification  is  analogous  to  that 
of  the  development  of  street  railways.  The  early  forms  of 
railway  motors  and  controllers  were  designed,  to  a  great  ex- 
tent, in  the  laboratory;  but  as  time  went  on  the  designers 
became  more  and  more  imbued  with  the  spirit  of  the  operat- 
ing man  and  with  the  problem  in  general,  and  from  the  con- 
stant association  with  those  men  and  the  study  of  the  prob- 
lems in  the  field,  they  developed  street  railway •  motors  and 
controllers  to  their  present  high  state  of  perfection.  The 
>ame  plan  should  be  followed  in  connection  with  the  electri- 

*  From  a  piper  i-ead  at  a  recent  annual  convention  of  the  Association  of 
Ralhviny  Elet'tJ-ical  Engineer.'*,  Chicago. 


lication  of  railways.  The  best  locomotive  is  the  one  tliat  will 
deliver  the  transportation  required  of  it  with  the  lowest  sum 
total  of  expense.  This  must  include  not  simply  the  first  cost 
and  cost  of  maintenance  and  depreciation  of  the  locomotive 
itself,  but  the  first  cost  and  cost  of  maintenance,  depreciation 
and  operation  of  the  entire  installation  from  power  house  to 
roadbed. 

The  standard  type  of  single  reduction  geared  motor  has 
been  eminently  satisfactory  for  street  car  service,  but  the 
difficulties  connected  with  it  have  increased  enormously  as 
the  power  of  motors  and  speeds  have  been  increased,  until 
to-day  it  is  considered  poor  practice  to  gear  locomotive  mo- 
tors directly  to  the  axles,  except  for  slow-speed  work.  Sev- 
eral reasons  have  contributed  to  this  belief: — 

1. — The  gears  are  subject  to  very  severe  service  when 
run  at  high  speeds  and  rigidly  connecting  so  much  inertia  as 
is  contained  in  the  wheels  and  armatures,  and  to  still  greater 
shocks  from  the  roadbed.  In  the  operation  of  high  speed 
railways  using  single  cars  or  multiple-unit  trains,  there  has 
always  been  more  or  less  trouble  from  gears  with  speeds 
around  fifty  and  sixty  miles  an  hour.  The  gears  and  arma- 
tures both  suffer  and  there  is  always  a  great  increase  in  the 
cost  of  operation,  especially  if  the  track  is  poor.  The  motor 
on  one  axle  is  subjected  to  worse  punishment  than  that  on 
the  other.  The  trailing  axle  has  the  pinion  of  the  motor 
pushing  downward  on  the  gear  teeth,  and  the  other  axle  has 
it  pushing  upward.  The  motor  whose  pinion  is  driving  down- 
ward usually  fares  much  worse  both  in  gears  and  in  the 
armature  windings,  due  to  the  blows  that  it  gets  from  the 
roadbed.  When  a  wheel  comes  to  a  depression  in  the  track, 
it  is  suddenly  lifted  as  it  climbs  out.  and  gives  a  direct  shock 
to  the  teeth  of  the  .gear,  that  tends  to  retard  the  whole  ar- 
mature. 

3. — The  weight  of  the  motor  on  the  axle,  and  its  low 
center  of  gravity,  contributes  to  serious  injury  to  the  track 
when  operated  at  high  speeds.  Chiefly  for  these  reasons,  the 
speed  of  most  locomotives,  having  heavy  motors  geared  di- 
rectly to  the  axles,  is  limited  to  about  thirty  miles  per  hour. 

This  geared  type  of  locomotive  is  comparatively  simple, 
cheap  and  easy  to  maintain,  but  when  the  design  of  a  loco- 
motive for  high  speed  service  is  considered,  the  problems  to 
be  solved  are  many  and  difficult,  and  the  solutions  that  have 
been  offered  are  almost  as  numerous.  It  is.  of  course,  com- 
paratively easy  to  design  motors  that  are  sufficiently  large 
and  powerful  to  equip  any  locomotive  that  is  desired.  The 
big  question  is,  how  to  connect  the  motors  to  the  driving 
wheels  so  as  to  give  a  locomotive  that  will  have  a  reasonable 
cost  of  maintenance  and,  at  the  same  time,  be  a  good  riding 
machine. 

There  are  several  general  types  of  high  speed  loco- 
motives : — ■ 

1.  — Those  with  armature  mounted  rigidly  on  a  driving 
a.xle. 

2.  — Those  with  motors  mounted  on  a  quill  >urrounding 
the  axle. 

o. — Those  with  motor  geared  to  quill  >urroun(ling  axles, 
and  connected  to  wheels  through  long  helical  springs. 

-t. — Those  with  motors  mounted  in  the  cab  and  driving 
liuough  a  jack  shaft  and  a  system  of  parallel  rods. 

5. — Those  with  motors  mounted  low  between  framc>  .md 
connected  to  the  drivers  through  a  Scotch  yoke. 
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t). — Those  with  motors  connected  to  the  wheels  by  some 
combination  of  gears  and  side  rods. 

1. — Armatures  on  Driving  Axles 

The  lir^t  type,  known  as  the  New  York  Central  type, 
may  be  called  an  example  of  a  locomotive  built  around  one 
idea,  namely,  that  of  mounting  the  armature  of  the  motor 
directly  on  the  axle,  and  building  the  motor  field  into  the 
truck  frame  so  as  to  do  away  with  all  motor  bearings.  It 
is  a  scheme  that  is  ideal  in  its  simplicity,  and  it  is  not  sur- 
prising that  the  New  Yqrk  Central  desired  to  use  it.  How- 
ever, it  is  well  known  that  the  locomotives  have  never  been 
considered  ;is  successful  high  speed  machines,  or.  account 
of  the  tendency  to  nosing'.  Many  steam  locomotives  have 
some  tendency  to  nosing,  but  it  is  not  serious,  as  the  mass 
of  the  locomotive  is  located  so  high  above  the  rail.  This 
type  of  electric  locomotive  has  an  extremely  low  center  of 
gravity,  so  that  it  is  quick  to  feel  the  irregularities  iri  the 
track,  and  synchronous  vibrations  are  very  easily  set  up.  A 
great  deal  has  been  done  to  eliminate  this  defect,  but  the 
efforts  have  been  only  partially  successful. 

2. — Armatures  on  Quills  Surrounding  Axles 

This  type,  first  used  on  the  New  Haven  passenger  loco- 
motives, has  the  motors  mounted  on  quills  surrounding  the 
axles  and  connected  through  springs,  and  is  open  to  some 
of  the  same  objections  as  the  first  type.  It  also  has  a  low 
center  of  gravity  although  considerably  higher  than  the  first 
type,  but  all  weight  is  spring-supported  so  that  the  track 
does  not  get  a  direct  blow.  The  original  New  Haven  loco- 
motives nosed  at  high  speeds,  but  this  was  cured  by  the  ad- 
dition of  idle  wheels  at  each  end  of  the  locomotive  and  a 
toothed  cam  centering  device  between  the  cab  and  the  trucks. 
However,  even  with  the  motors  carried  by  springs,  the  track 
is  liable  to  damage  unless  it  is  kept  in  good  surface. 

3. — Motors  Geared  to  Quill 

The  third  type  is  one  of  the  latest  developments,  and  the 
New  Haven  and  Boston  &  Maine  locomotives  of  this  type  are 
the  easiest  riding  electric  locomotives  that  have  been  built. 
Mounting  the  motors  rigidly  on  the  trucks  above  the  axles 
and  gearing  down  to  the  quills  of  course  raises  the  center 
of  gravity  very  considerably.  Then  the  long  helical  springs 
connecting  the  ciuills  to  the  driving  wheels  permit  the  axles 
and  journal  boxes  to  move  a  total  vertical  distance  of  three 
inches  in  the  pedestal  jaws,  before  the  quills  touch  the  axles. 
Then  the  wheels  are  free  to  follow  the  inequalities  of  the 
track  without  disturbing  the  mass  of  the  locomotive,  and 
consequently  with  the  least  possible  damage  to  the  track. 
The  arrangement  of  wheels,  combined  with  the  distribution  of 
weight  and  the  drive,  entirely  prevents  nosing,  and  the  sec- 
ondary springs,  transmitting  the  weight  of  the  cab  to  the 
trucks  through  the  large  surface  plates,  prevent  the  transmis- 
sion of  vibration  from  the  truck  frame  to  the  cab. 

This  type  of  locomotive  has  been  built,  both  with  a 
single  motor  per  axle,  and  with  twin  motors  of  the  same 
total  capacity  per  axle.  After  building  a  number  of  the 
former,  whose  motors  were  so  large  as  to  require  double 
gears,  it  was  found  that  the  same  output  could  be  obtained, 
with  less  weight  and  less  cost,  by  substituting  two  motors 
for  the  one  large  one.  This  arrangement  has  the  following 
advantages : — 

(a)  Only  one  gear  is  required,  as  both  motors  drive 
through  the  same  gear. 

(b)  The  two  motors  are  lighter  and  easier  to  handle, 
and  cheaper  to  maintain  than  the  large  one. 

(c)  The  motors  in  this  case  may  be  made  interchangeable, 
except  field  casting,  with  the  motors  used  on  multiple-unit 
cars. 

(d)  Two  motors  permanently  connected  in  series  give  in 
effect  one  motor  of  double  voltage  and  consequently  half 
current.    Thi.s  reduces  the  carrying  requirements  of  cables 


and  switches  to  one-half,  and  thus  makes  a  substantial  saving 
in  the  cost  of  control  equipment. 

The  spring  drive  eliminates  the  bad  effects  of  the  im- 
pact of  the  teeth  when  operating  at  a  high  speed,  so  that  it 
is  anticipated  that  the  gear  speed  may  be  much  higher  than 
that  of  ordinary  gears  mounted  directly  on  the  axles. 

While  these  locomotives  are  now  built  for  single-phase 
operation,  they  would  have  practically  the  same  advantages 
on  direct  current.  The  twin  motor  scheme  adapts  itself  well 
to  high  voltage  direct-current  operation. 

4. — Motor  Mounted  in  Cab 

The  fourth  type  of  locomotive  has  a  very  high  center  of 
gra\'ity  and.  although  the  weight  on  the  driving  axle  is  about 
56.000  lbs.  and  the  springs  are  consequently  stifT,  the  loco- 
motive has  excellent  riding  qualities.  There  is  no  tendency 
to  nosing,  and  no  bad  effects  on  the  track.  The  first  loco- 
motives of  this  type  were  those  for  the  New  York  terminal 
of  the  Pennsylvania  Railroad.  These  are  the  most  power- 
ful electric  locomotives  ever  built,  and  have  a  record  for  the 
first  year,  with  3U  locomotives  in  service,  of  II!  train  minvites 
delay  chargeable  to  the  locomotive.  They  have  developed 
over  7.5.000  lbs.  tractive  effort  at  the  draw-bar.  This  cor- 
responds to  a  crank-pin  pressure  of  over  100,000  lbs.  Of 
course,  the  normal  pressure  on  crank  pins  is  not  nearly  so 
high,  but  it  is  sufficient  to  nnpose  strains  on  the  jack-shaft 
bearings  that  are  very  hard  to  hold.  These  strains  are  worse 
tlian  on  reciprocating  engines.  There  is  scarcely  any  neu- 
tral zone,  because  of  the  combination  of  strains  imposed 
upon  it  by  the  motor  rods  and  driving  wheel  rods  acting  at 
an  angle  of  about  45  degrees  from  each  other.  This  angle, 
however,  is  much  to  be  preferred  to  the  vertical  motor  rods 
adopted  for  the  first  locomotives  built  for  the  German  State 
Railways.  These  were  practically  failures,  and  it  is  under- 
.stood  that  future  locomotives  will  have  motor  rods  similar 
to  those  of  the  Pennsylvania. 

The  use  of  side  rods  on  an  electric  locomotive  introduces 
some  different  problems  from  those  found  in  the  steam  loco- 
motive. As  there  are  no  reciprocating  parts,  such  as  piston 
rods,  the  parts  are  susceptible  to  perfect  balance.  The  rods 
nni.st  be  much  larger  than  for  corresponding  steam  loco- 
motives, liecause  the  entire  power  has  to  be  transmitted 
through  one  set  of  pins  and  rods  at  certain  points  in  the 
revolution,  while  the  steam  engine  transmits  the  power  from 
only  one  cylinder.  The  steam  engine  has  another  advantage 
in  that  the  main  rods  on  the  two  sides  of  the  locomotive  are 
connected  to  loose  ends  (pistons),  while  the  rods  on  the 
two  sides  of  the  electric  are  connected  to  opposite  ends  of 
the  motor  shaft,  as  well  as  the  j;ick-shaft,  which  introduces 
a  .great  many  chances  for  inaccurate  workmanship  and  con- 
.se(iuent  knocking  in  the  pins  and  bearings, 

5. — Motors  Low  Between  Frames 

The  fifth  type  of-  locomotive  has  been  used  exclusively 
for  the  three-phase  locomotives  on  the  Italian  State  Uail- 
waj-s.  The  first  ones  have  been  in  service  some  ten  to  twelve 
years  on  the  Valtellina  line,  and  have  gi\en  excellent  results. 
The  later  ones,  some  :!5  in  numlier.  have  been  used  about 
two  years  on  the  Giovi  line  near  Genoa,  These  machines 
have  some  excellent  qualities,  light  weight,  powerful  motors, 
and  motor  weight  entirely  spring  supported.  They  have, 
however,  been  used  only  in  slow  and  moderate  speed  ser- 
vice, so  their  performance  at  high  speed  remains  to  be  proven. 
These  locomotives  also  require  very  accurate  adjustment,  al- 
though not  so  close  as  the  ones  with  side  rods  and  jack 
.shafts,  as  the  Scotch  yoke  drives  one  axle  through  a  sliding 
lilnck  and  the  others  throu.gh  parallel  rods  connected  to  the 
N'olcc  by  k'luick-le  jiins. 

6. — Motors  Connected  by  Gears  and  Side  Rods 

;\  number  of  locomotives  of  tliis  kind  lia\e  been  put  in 
service,  the  most  notable  being'  those  built  for  the  Loetsch- 
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l.)LTj4  'J'unncI  in  Switzerland,  and  for  the  Midi  Ivailvvay  in 
I'rancc.  'i'hu  forincM-  has  two  1,000  liorsc-power  motors,  eacii 
connected  l)y  a  helical  tooth  j^ear  to  a  jack  shaft,  which  is 
slightly  above  the  driving  axles,  and  thence  hy  jiarallel  rods, 
to  three  pairs  of  driving  wheels.  Altliougli  the  motor  .-,peed 
is  extremely  higli,  the  gears  operate  practically  wilh(jut  noise 
and  with  high  efficiency,  'i'he  duty  on  the  jack  shaft  hear- 
ings is  much  easier  than  when  side  rods  only  arc  used,  since 
the  reciprocating  pressures  are  practically  all  in  a  horizontal 
direction,  and  can  therefore  be  cared  for  much  more  easily. 
The  Midi  locomotive  has  two  motors,  each  geared  to  a  jack 
shaft  through  gears  located  out>^ide  the  plate  frames  of  the 
locomotive.  The  jack  shafts  are  connected  to  the  drive 
wheels  through  Scotch  yokes,  like  the  Italian  locomotive. 
Either  of  these  types  has  fairly  high  center  of  gravity  and 
is  therefore  susceptible  of  a  design  that  will  have  excellent 
riding  qualities. 

Any  of  the  types  of  locomotives  described,  except  the 
New  York  Central  type,  might  be  ecjuipped  with  apparatus 
for  any  of  the  known  systems.  The  New  York  Central  type 
is  suitable  for  direct  current  only.  The  New  York,  New 
llavcn  &  Hartford  locomotives,  of  both  types  described,  are 
operated  with  single-phase  alternating  current  motors  on  both 
alternating  and  direct-current  circuits.  The  Pennsylvania 
hjcomotive  is  for  direct  current,  but  locomotives  of  similar 
type  are  built  in  Germany  for  single-phase  lines.  Tlie  Italian 
locomotives  are  all  for  three-phase  operation.  The  combin- 
ation gear  and  side  rod  locomotives  are  l)Oth  erpiipped  for 
single-phase  operation. 

While  most  of  these  locomotives  are  equipped  with  al- 
ternating-current motors,  this  is  only  because  it  has  been  be- 
lieved that  alternating  current  is  better  suited  for  heavy 
trunk  line  electrification. 

Other  Considerations  in  the  Choice  of  a  System 

If  the  choice  of  system  rested  only  on  the  loconioti\e, 
undoubtedly  the  standard  (iOO  \-olt  direct-current  system 
would  be  chosen  in  the  large  majority  of  cases  as  being  the 
simplest  and  best  adapted  for  the  work.  But  for  the  electri- 
fication of  trunk  line,  this  is  an  economic  impossibility,  be- 
cause with  the  low  voltage,  too  great  an  expenditure  for  sub- 
stations is  required  and  a  low  efficiency  results  except  with 
a  traffic  which  gives  a  good  load  factor.  Third  rails  must 
be  used  on  account  of  the  enormous  currents  required. 

In  order  to  reduce  the  number  and  cost  of  sub-stations, 
the  voltage  must  be  increased  to  a  point  that  would  prohibit 
the  use  of  a  third  rail,  even  if  it  were  not  otherwise  unde- 
sirable. It  is  therefore  generally  accepted  as  a  fact  that  the 
current  must  be  taken  from  an  overhead  trollej'.  It  then 
becomes  a  c^uestion  as  to  how  much  current  can  ])e  collected 
from  an  overhead  conductor.  At  slow  speeds  1  .")0  to  200 
amperes  can  be  collected  for  a  few  seconds.  A  current  of 
200  to  300  amperes  may  be  collected  continuously  at  high 
speeds,  either  by  wheel  or  some  form  of  roller  or  sliding 
shoe.  The  wheel  can  scarcely  be  considered,  but  l)oth  roller 
and  sliding  pantagraph  trolleys  have  been  used. 

It  is  of  the  greatest  importance  to  have  the  overhead 
construction  very  flexible  and  to  have  the  current  collectors 
light.  Otherwise  there  will  be  flashing,  and  the  trolley  will 
become  kinked  at  every  suspension  point  so  that  it  will  soon 
bre;ik.  It  is  also  undesirable  to  increase  the  number  of  col- 
lectors. All  of  these  things  tend  to  limit  the  amount  of  cur- 
rent that  can  be  collected  for  a  single  train,  and  consequently 
render  an  increase  in  voltage  necessary. 

Locomotives  of  over  :(,()()()  horse-power  capacity  h.ivc 
been  designed,  and  it  will  probably  be  necessary  at  times  to 
operate  two  such  locomotives  in  a  single  train.  Even  with 
one  of  them  operating  ;it  rating,  ;i  current  of  about  7.')() 
amperes  would  have  to  be  collected  with  a  xoltage  of  :)..')00 
volts   direct   current.     Granting   that    two   collectors  might 


\tv  Used,  the  current  per  collector  would  still  be  close  to,  ii 
n(jl  beyond,  the  range  of  anything  that  has  been  successfully 
accomplished  up  to  the  present  time  in  high  speed  service.  It 
is  believed  that  :i,ryOO  volts  direct  current  is  about  the  lowest 
\ijllage  that  should  be  considered  for  high  speed  trunk  line 
service,  on  account  of  the  difficulties  of  current  collection. 
Lower  voltages  may,  of  course,  be  used  for  lighter  and  slower 
service.  Whether  locomotives  can  be  made  commercially 
with  this  hTgh  voltage,  remains  to  be  determined.  Even 
if  locomotives  were  built,  however,  it  is  very  certain  that 
such  a  voltage  is  entirely  beyond  the  range  for  multiple  unit- 
car  operation,  so  that  any  line  operating  at  3,500  volts  direct 
current  would  be  confined  to  locomotive  service. 

The  single-phase  system  is  the  only  one  that  has  success- 
fully solved  the  problem  of  current  collection  at  high  speeds. 
The  usual  voltage  for  heavy  railway  work  in  this  country  i> 
11,000.  In  Europe  it  is  even  higher,  1,5,000  for  the  Loetsch- 
berg  tunnel  line,  and  this  will  probably  also  be  used  in  Ger- 
many in  the  electrificatif)n  of  the  State  Railways.  Either 
voltage  makes  it  a  comparatively  simple  matter  to  collect 
current  for  the  heavy  high  speed  trains. 

The  New  York,  New  Haven  &  Hartford  Railroad,  which 
is  using  the  11,000  volt  single-phase  system,  is  steadily  ex- 
tending its  electrification.  It  is  practically  the  only  company 
that  is  making  such  extensions.  They  have  the  Oak  Point 
yards  and  the  Harlem  River  division  equipped  now  and  are 
doing  their  switching  with  electric  locomotives.  They  have 
suburban  service  on  the  New  York,  Westchester  &  Boston 
Railway,  and  they  are  rapidly  extending  the  main  line  electri- 
fication to  New  Haven,  so  that  in  a  very  short  time  they 
will  run  from  New  York  to  New  Haven  with  electric  loco- 
motives. At  the  same  time,  they  are  figuring  on  the  line  from 
Boston  to  Providence  which  will  probably  soon  be  electrified. 
Such  extensions  indicate  that  the  system  is  satisfactory. 


New  Cars  for  O.  E.  R. 

.'some  consideralile  extensions  to  the  street  car  lines  in 
(  )tt;iwa  are  proposed  by  the  f)ttavv;i  Electric  Railway.  In 
the  spring,  work  will  be  begun  on  the  extension  of  the  Bank 
street  lines  across  the  new  bridge,  spanning  the  Rideau 
Canal,  to  the  city  limits  in  Ottawa  South,  a  distance  of 
about  a  mile  from  the  present  terminus  on  Bank  street. 
Twenty  new  cars  are  now  being  built  by  the  Ottawa  Car 
(  ompany  to  be  put  on  the  Bank  street  lines  when  the  new 
tracks  are  laid.  These  cars  will  be  of  the  semi-convertible 
type  with  short  platform  and  vestibule  at  the  front  end  for 
control  ;ipparatus  and  a  long  platform  at  the  rear  end  with 
railings,  etc.,  arranged  for  the  collection  of  fares  by  the 
p.a.y.e.  system. 

The  general  dimensions  and  carrying  capacity  of  the  cars 
,ire:  length  over  bulkheads  33  ft.  3  in.;  length  over  hunters 
4.")  ft.  :>  in.;  length  front  vestibule  4  ft.  6  in.:  length  rear  ves- 
tibule (i  ft.  (■)  in.;  seating  capacity  42  persons.  The  con- 
struction of  the  bodies  will  be  what  is  known  as  the  all- 
steel  fr.ime  with  the  m.iin  side  plates  forming  the  outside 
sheeting.  The  interior  finish  will  be  in  red  cherry  witli  the 
panelling  in  the  doors,  etc.,  outlined  with  inlay  lines  of 
ebony  and  white  holly.  The  ceilings  will  be  of  three  ply 
wood  veneer  and  painted. 

The  seats  will  be  of  the  non-reversible  type,  uphidstered 
;ind  covered  with  metal  spring  rollers  and  Forsythe  coach 
curtain  fixtures.  .\11  fittings  such  as  door  handles,  window 
locks,  handrailings.  etc..  will  be  of  solid  bronze  and  of  the 
most  modern  design  and  finish. 

The  trucks  will  be  Brill,  Standard  No.  27-l'-E-I.  4  ft 
10  in.  wheel  base  with  Schoen  rolled  steel  wheels.  The 
motor  equipments  will  be  Westinghouse  No.  lOl-B-2  four 
motors  per  car  with  one  K-35  controller,  one  circuit  breaker 
;ind  Malloy  trolley  base.     The  air  brakes  will  be  Westing- 


56 


THE    ELECTRICAL  NEWS 


house  schedule  S-M-E,  with  D-3  motor  driven  compressor, 
type  J  compressor  governor,  10  in.  x  12  in.  cylinder  stock 
adjuster,  reservoirs  and  other  accessories. 

Peter  Smith  forced  ventilation  and  hot  air  heating  sys- 
tem is  to  be  used  and  C.  C.  H.  Go's,  buzzer  signalling  ap- 
paratus; Stanwood  steel  steps;  vertical  wheel  hand  brake  and 
any  other  modern  fittings  and  appliances  that  will  tend  to 
facilitate  in  the  operation  of  the  cars  and  add  to  the  conven- 
ience and  comfort  of  the  passengers. 

A  3200  kilowatt  Westinghouse  turbo-generator  is  now 
being  installed  by  the  Ottawa  Electric  Company  in  their 
power  house  on  Montreal  street,  and  will  be  in  operation 
early  in  the  spring.  A  Babcock  and  Wilcox  boiler,  marine 
type,  will  supply  the  steam  for  this  generator.  A  building 
for  the  boiler  has  just  been  built,  90  x  40  feet. 

A  similar  equipment  is  being  put  in  for  the  Ottawa 
Electric  Railway  Company  at  their  power  house  on  Vic- 
toria Island.  This  will  not  be'  ready  for  use  until  the  fall 
of  1913. 

A  New  Feature  Introduced 

The  floors  of  these  cars  are  to  be  laid  double  thickness 
with  heavy  builders'  tarred  paper  between.  This  is  a  dis- 
tinctly new  feature  in  street  car  building  and  one  which 
proriiises  to  add  greatly  to  the  comfort  of  the  passengers, 
both  by  making  the  car  much  warmer  than  the  old  style 
single  floor  and  by  acting  as  a  muffler  for  tlie  noise  of  the 
motors  and  running  gear  below. 


Electrification  of  L.  &  P.  S.  Railway 

The  Hon.  Adam  Beck's  attitude  with  reference  to  the 
electrification  of  the  London  and  Port  Stanley  railway  sys- 
tem has  been  considerably  strengthened  by  a  recent  report 
of  Mr.  W.  S.  Murray,  chief  electrical  engineer  of  the  New 
York,  New  Haven  and  Hartford  Railway  system.  Mr.  Mur- 
ray's report  makes  it  plain  that  he  believes  that  the  ex- 
penditure necessary  for  the  electrification  of  the  L.  and  P. 
S.  Railway  would  be  justified.  This  is  especially  the  case 
because  of  the  cheap  rate  at  which  this  railway  system  will 
be  able  to  purchase  its  power,  being  .5  and  .6  as  compared 
with  tlie  average  price  of  anywhere  between  1  and  1}/2C  per 
kw.h.  Mr.  Murray's  report  states  that  he  has  found  from 
experience  that  a  pound  of  coal  burnt  under  the  boilers  of 
a  central  electric  power  station  and  the  power  transmitted 
in  the  form  of  electricity  to  the  car  motor  will  produce, 
under  exactly  the  same  conditions,  approximately  twice  the 
tractive  effort  of  a  pound  of  coal  burnt  in  the  fire  box  of 
a  steam  locomotive.  Considering  the  rate  quoted  above  be- 
ing so  much  cheaper  than  the  average,  the  saving  would 
be  proportionately  greater. 

Mr.  Murray  further  states  that  the  flexibility  and  in- 
creased traffic  capacity  of  electric  over  steam  equipment 
offers  at  once  a  reduction  in  train  miles  due  to  the  possi- 
bility of  increasing  train  weights.  In  the  operation  of  the 
Nevv  Haven  road  trains  aggregating  1000  tons  are  operated 
by  one  locomotive,  which,  in  the  case  under  discussion, 
would  mean  that  one  train  each  way  would  probably  be 
sufficient  to  attend  to  all  freight  transportation  over  this  line 
for  some  time  to  come. 


The  Preservation  of  Ties 

Mr.  Robert  Bruce  of  Alex  Bruce  &  Co.,  Fort  Frances, 
with  head  office  Glasgow,  Scotland,  sailed  for  home  on  Jan. 
4th  after  spending  some  time  looking  over  the  Canadian 
field  and  getting  the  Fort  Frances  plant  operating.  Before 
leaving  Mr.  Bruce  stated  that  his  company  were  at  the 
present  time  turning  out  about  3500  preserved  railway  ties 
per  day  and  that  this  number  would  be  increased  to  8000  by 
next  spring.    The  process  of  preserving  which  Messrs.  Bruce 


&  Co.  are  using  is  a  German  process  for  which  they  own 
the  sole  rights  in  Canada.  The  mixture  used  contains  zinc 
chloride  and  aluminum  sulphate  as  its  chief  ingredients  into 
which  the  ties  are  dipped.  By  this  process  it  is  claimed 
that  the  ties  are  made  fireproof  as  well  as  waterproof  and 
that  they  are  quite  odorless  and  colorless.  At  the  present 
moment  this  company  have  sufficient  orders  on  hand  for 
railway  ties  to  keep  their  Fort  Frances  plant  busy  for  some 
time  to  come,  but  anticipating  a  larger  demand  they  will 
erect  plants  at  both   Edmonton  and  Vancouver. 


Miscellany 

The  report  recently  submitted  by  Superintendent  Mclntyre 
of  the  street  railway  department,  Berlin,  Ont.,  shows  total  rev- 
enue for  the  year,  $45,858;  total  expenditures,  .$39,827;  net  bal- 
ance, $6,031.  This  does  not  make  allowance  for  depreciation. 
The  light  and  power  commissioners  have  later  decided  to  set 
aside  ten  per  cent,  of  the  value  of  the  machinery;  five  per 
cent,  for  rolling  stock,  and  three  per  cent,  for  track,  as  a 
depreciation  fund.  This  totals  $5,120,  leaving  net  profits  for 
the  year,  $911.  Waterloo  gets  twenty-five  per  cent,  of  this 
amovmt  and  Berlin  seventy-five  per  cent.  During  the  past 
year  this  road  carried  982,750  passengers,  an  increase  over 
the  previous  year  of  approximately  200,000.  The  operating 
expenses  per  car  mile  in  1912  were  22.4c  as  against  26.2c  in 
1911. 


The  B.  C.  E.  R.  Company  are  trying  out  a  "Near-side" 
car.  This  car  provides  onlj'  one  point  of  entrance  and  exit, 
namely,  at  the  front,  where  both  the  conductor  and  motor- 
man  are  situated  on  an  unusually  roomy  platform.  The 
>ame  company  has  recently  purchased  a  number  of  cars 
equipped  with  rear  wire  gates  of  the  folding  type.  These 
cars  are  specially  designed  to  prevent  accidents.  If  these 
gates  work  satisfactorily,  which  they  are  reported  to  be  do- 
ing at  the  present  time,  it  is  understood  the  company  will 
install  them  quite  widely  on  cars  now  in  serxice. 


The  Niagara,  St.  Catharines  and  Toronto  Railway  Co. 
are  planning  for  the  erection  of  a  new  substation  at  St.  Cath- 
arines of  1000  h.p.  capacity  and  one  at  Niagara-on-the-Lake 
of  500  h.p.  capacity.  About  75  per  cent,  of  the  grading  work 
is  done  between  St.  Catharines  and  Niagara-on-the-Lake. 
Poles  are  being  erected  and  all  work  of  track  laying,  etc., 
will  be  continued  throughout  the  winter.  It  is  anticipated 
that  this  line  will  be  operating  by  June  15th. 


The  Ottawa  Electric  Railway  Company  have  just  com- 
pleted equipping  a  new  sub-station  adjoining  the  car  sheds 
on  Albert  street.  A  650  kilowatt  Westinghouse  motor-gen- 
erator set  has  just  been  installed.  The  company  are  con- 
templating putting,  in  two  more  such  sets  in  difTerent  parts 
of  the  city,  at  an  early  date. 


The  street  cars  were  tried  out  for  the  first  time  on 
December  19th,  but  owing  to  a  shortage  of  power,  which 
will  be  supplied  through  a  turbo-generator  now  being  in- 
stalled, a  complete  service  is  not  expected  before  the  middle 
of  January. 


The  directors  of  the  Windsor,  Essex  and  Lake  Shore 
Railway  Company,  A.  Eastman,  general  manager,  are  re- 
ported to  be  considering  the  construction  of  an  electric 
road  to  London. 


The  Toronto  Railway  Company  are  trying  out  electric 
signs  on  a  few  of  their  street  cars. 
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Ornamental  Illumination 

As  indicating"  tlie  progress  of  scientific  and  ornamental 
illumination  at  various  points  in  Canada,  the  following  re- 
cent contracts  awarded  to  the  Adams  Bagnall  Company'  for 
their  pressed  steel  Luxolabra  are  of  more  than  passing  in- 
terest. I'^or  the  most  part  this  equipment  is  installed  and  all 
is  delivered. 

At  the  present  time  Gait  is  being  supplied  with  about  200 
Luxolabra.  standards,  chiefly  of  the  type  known  as  No.  1 — 
one  light,  shown  in  Fig.  3.  These  will  be  distributed  as  fol- 
lows: Lansdowne  avenue  26,  Brant  Road  52,  Aberdeen  street 
12,  A'entworth  avenue         Crescen't  Road  12.    All  the  num- 


ber 1  type  carrying  a  single  250  candle  power  tung.iten 
lamp  enclosed  in  a  16-in.  globe.  The  town  of  Gait  is  also 
installing  a  number  of  live-light  ornamental  Luxolabra,  in- 
cluding 12  on  Dixon  street  and  20  on  Xorth  Water  street. 
Eighty-four  of  the  single  light  type  will  also  be  run  out 
lilair  Road,  a  suburban  residential  district  where  these  lamps 
will  be  placed  about  200  feet  apart.  On  West  Main  street. 
Gait  wilLaJso  use  20  of  the  type  shown  in  Fig.  2  and  a  num- 
ber of  three-light  ornamental  units  similar  to  the  five-light 
units  on  Dixon  street. 

As  indicating  the  high  standard  of  illumination  main- 
tained in  Gait.  Fig.  (i  represents  a  stairway  leading  up  to  the 
town  park  district.  On  each  of  the  newel  posts  shown  in 
this  figure  will  be  installed  a  pressed  copper  standard^  as 
shown  in  F'ig.  5.  These  standards  will  be  four  feet  six  incites 
in  height  and  will  present  a  very  beautiful  effect. 

The  service  wires  for  this  work  are  placed  underground, 
the  current  being  carried  by  three  wire,  numlier  4  B  &  S. 


Fig.  1 


Fig.  2 


Fig.  3 


Fig.  4 
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standard  cables,  leaden  cased,  paper  insulated.  This  wire 
is  being  supplied  by  the  W.  T.  Henley  Telegraph  Works  Co. 

Berlin  is  also  installing  some  fifty  odd  poles  of  the  type 
shown  in  Fig.  2,  each  carrying  2.50  candle  power  tungsten 
lamps.  The  distribution  system  in  Berlin  is  all  underground 
and  equipped  with  ,5x6x6  cement  manholes  with  room  for 
four  10  kw.  transformers.  At  the  present  time  one  15  kw. 
Maloney   subway   transformer   is   installed   in   each.  Froni 


Fig.  6 

the  manholes  conduits  h;ive  been  run  to  each  individual 
factory. 

Further  installations  include  one  in  St.  Catharines  by  the 
Lincoln  Light,  Heat  &  Power  Company.  This  installation 
includes  36  five-light  standards  of  the  type  shown  in  Fig.  1. 
Waterloo  is  installing  eight  units  similar  to  Fig.  1,  but  car- 
rying three  lights.  Dunnville  has  installed  four  five-light 
standards  of  somewhat  more  elaborate  type. 

Fig.  -i  further  illustrates  a  type  of  ornamental  combina- 
tion standard  being  tried  out  in  both  Gait  and  Berlin,  the 
idea  being  that  these  two  towns  will,  if  the  equipment  proves 
satisfactory,  be  connected  along  the  railway  line  connecting 
these  towns  by  similar  equipment.  This  unit  is  a  combina- 
tion ornamental  light  standard  and  trolley  pole,  which,  how- 
ever, are  quite  separate  from  one  another.  Vibrations  from 
the  trolley  pole  will  not  affect  the  lamps  inasmuch  as  a 
washer  cushion  is  installed  between  the  pole  and  the  hollow 
standard  at  the  upper  end  of  the  latter.  The  joint  at  this 
point  is  also  waterproof. 

The  City  of  Winnipeg  is  installing  100  Union  metal 
pressed  steel  standards  surmounted  by  G.  E.  magnetite  arcs, 
."ig.  3.  These  standards  are  from  14  to  16  feet  in  height, 
have  a  burning  life  of  approximately  100  hours,  light  capacity 
of  approximately  1,600  candle  power  and  are  placed  one  hun- 
dred feet  apart. 


Calgary  Arc  Lights  are  Good 

A  Torontonian,  prominent  in  electrical  engineering  cir- 
cles, now  touring  the  western  provinces,  writes  from  Cal- 
gary,— 

"All  the  public  utilities  in  Calgary  are  publicly  owned — 
electric  light  and  power,  street  lighting,  street  cars  and  tele- 
phones. The  street  lighting  is  splendid,  particularly  on 
the  main  business  street,  8th  avenue,  where  they  have  mag- 
netite arcs,  with  opal  globes,  110  feet  apart  on  both  sides  of 
the  street  supported  on  the  trolley  poles.  They  consume 
no  more  current  per  lineal  foot  of  street  than  the  popular 
five  light  tungsten  clusters,  and  give  a  very  much  better 


light.  In  many  of  the  residential  streets,  magnetites,  with 
clear  globes,  from  300  to  600  feet  apart  -are  used,  and  give 
good  results.  Of  course  there  are  no  trees  of  any  size  in 
the  streets  to  throw  shadows." 


Stratford,  Ont. 

The  report  for  the  eleven  months  ending  November  30, 
1912,  recently  issued  by  the  Light  and  Heat  Commission 
of  Stratford,  Ont.,  showed  such  a  considerable  surplus  over 
all  expenses  that  the  Commission  feel  themselves  justified  in 
estimating  the  yearly  surplus  at  ,$4,000.  The  report  gives 
the  total  number  of  customers  as  1,017,  divided  into  627  do- 
mestic, 314  commercial  and  76  power.  When  the  business 
was  taken  over  from  the  private  company  in  July,  1910,  the 
total  number  of  customers  was  318.  The  commission  is 
composed  of  Messrs.  J.  J.  Mason,  chairman,  Angus  Mc- 
Donald and  Mayor  Brown. 


High  Tension  Insulators 

Mr,  P.  W.  Sothman,  formerly  chief  engineer  of  the 
Hydiro-electric  Power  Commission  of  Ontario,  and  now 
head  of  the  consulting  engineering  firm  of  P.  W.  Soth- 
man &  Co.,  Toronto  and  New  York,  recently  presented  a 
paper  before  the  American  Institute  of  Electrical  Engineers 
on  the  subject  of  high  tension  insulators.  Mr.  Sothman's 
paper  reviewed  intimately  the  work  done  in  connection  with 
the  selection  of  insulators  for  the  Commission's  110,000  volt 
transmission  line  in  southwestern  Ontario. 


Victoria,  B.C. 

The  value  of  an  auxiliary  steam  plant  was  demonstrated 
recently  when  the  Jordan  River  hydro-electric  plant  of  the 
B.  C.  E.  R.  Company  was  disabled  during  a  heavy  electric 


Lightning  flash  taken  at  Jordan  River  power  plant 


storm.  This  company  has  just  recently  completed  a  steam 
turbine  plant,  capable  of  developing  six  thousand  horse 
power,  which  was  in  operation  a  few  minutes  after  the 
damage  to  the  hydro-electric  units  was  reported.  The  ac- 
companying cut  illustrates  the  conditions  under  which  power 
companies  operate  successfully  in  British  Columbia.  The 
photograph  was  taken  at  the  Jordan  Kiver  power  plant. 


The  by-laws  submitted  to  the  ratepayers  of  Ottawa  on 
Monday,  January  6th,  asking  for  permission  for  the  Morris- 
burg  and  Ottawa  Electric  Railway  to  enter  the  city  and  also 
to  allow  the  Ottawa  Electric  Railway  to  make  some  exten- 
si<ins  in  the  suburbs  were  carried  by  big  majorities. 


THI':    F.M'-.C'IUICAL  NI-.WS 


59 


^0 


Contractors'  Publicity  and  Advertising 

The  following  extracts  from  an  address  recently  de- 
livered before  the  12th  annual  convention  of  the  National 
Electrical  Contractors'  Association,  bear  especially  on  the 
value  of  advertising  to  the  electrical  contractor, — 

Advertising  may  not  be  quite  everythin.g  in  lousiness, 
but  everything  in  business  is  ■  advertising.  VVe  are  adver- 
tised by  all  that  we  do.  In  a  successful  business,  needless  to 
say,  the  advertising  is  constructive  even  though  there  may 
l)e  exceptions  to  prove  the  rule,  and  a  business  may  prosper 
for  a  time  in  spite  of  poor  advertising. 

There  are  just  two  classes  of  electrical  contractors, — 
the  satisfied  and  the  ambitious.  To  the  first  class  this  sub- 
ject has  nc  appeal;  they  have  enough  business,  so  why  ad- 
vertise? Why  reach  out  for  business  To  the  second  class 
I  hope  to  relate  a  few  experiences,  and  to  give  a  little  data 
which  will  be  profitable.  Advertising  anticipates  sales, 
whether  sales  of  wire,  of  conduit,  of  labor,  of  brains  or 
what  not,  for  the  whole  aim  and  object  of  advertising  is  the 
increase  of  sales. 

I  have  purposely  inserted  the  word  "publicity"  in  my 
subject  because  there  is  a  vital  distinction  between  publicity 
and  advertising.  Publicity  plus  salesmanship  equals  adver- 
tising. Publicity  alone  does  not  make  sales.  It  lacks  that 
element  of  vitality  which  points  to  the  dotted  line  with  the 
assuring  confidence  necessary  to  induce  the  customer  to 
sign  a  contract  or  to  order  with  a  smile  of  satisfaction. 
Add  your  personality,  your  integrity  and  your  sales  instinct 
to  your  pu1)licity  efTort,  and  the  result  is  advertising,  such 
as  is  now  supporting  twenty-three  thousand  newspapers, 
:!4-,000  magazines,  and  thousands  of  print  shops  doing  an 
aggregate  business  of  $137,000,000  per  annum  in  advertising. 
Advertising  expenditure  of  the  country  does  not  prove  that 
all  successful  business  houses  are  advertising,  and  advertis- 
ing successfully — 1  am  not  so  fanatical  as  to  claim  that — 
but  it  surely  does  indicate  that  the  majority  of  successful 
business  houses  are  advertising  and  that  some  of  them  are 
doin.g  it  pretty  heavily.  The  fact  that  the  publishing  busi- 
ness has  grown  25  per  cent,  during  the  past  ten  years,  is 
proof  that  greater  number  of  advertisers  are  spending  great- 
er appropriations  and  that  in  the  majority  of  cases  the  re- 
sults are  such  as  to  encourage  further  advertising.  There  is 
no  doubt  but  that  proper  advertising  does  increase  net 
jirofits,  and  that  the  subject  must  be  considered  by  c\'ery 
business  man  who  looks  for  commercial  growth. 

I  believe  that  conditions  have  changed  very  materially 
in  the  past  year,  and  that  almost  every  city  has  to-day,  at 
least  one  electric  shop  that  conforms  to  modern  merchan 
dising  standards.  The  business-like  clerks  and  demonstra- 
tors are  more  in  evidence  this  year,  and  electric  merchan- 
dising has  grown  from  a  mere  interrogation  point  to  a 
recognizedly  successful  business  occupation.  With  this  de- 
velopment, namely  merchandising,  which  is  really  a  .great 
stride  toward  making  the  electrical  contracting  business 
more  profitable,  has  come  a  more  liberal  use  of  advertis- 
ing.    Every   merchant   appreciates   the   use   of  advertising 


nu'thods  as  a  means  of  inducing  prospective  customers  to 
enter  his  shop.  The  two  developments,  merchandising  and 
advertising,  are  inter-dependent.  If  either  is  to  be  effective 
it  must  be  supported  by  the  other. 

The  writer  is  most  familiar  with  the  results  obtained  in 
(  leveland,  so  you  will  grant  him  plenary  indulgence  if  he 
talks  of  his  home  city.  In  Cleveland  Ki  electrical  contrac- 
tors have  been  advertising  during  the  past  year.  The  larg- 
est expenditure  for  advertising  space  by  any  one  contrac- 
tor, has  been  $1,000,  or  about  3JX  per  cent,  ot  sales.  To  this 
expenditure  he  attributes  the  securing  of  at  least  20  per 
cent,  of  212  house  wiring  contracts  secured  during  a  recent 
sixty  day  whirlwind  campaign.  The  average  house  wiring 
contract  was  for  $40,  and  allowed  for  a  profit  of  $8  or  20 
per  cent.  The  profit  on  the  increased  business  in  house 
wiring  alone,  would,  on  the  above  basis,  net  this  one  con- 
tractor over  $331  in  profits,  while  the  increase  in  store  sales, 
contracts  pending  but  not  signed,  etc..  swell  the  total  so  as 
to  over-balance  easily,  the  $1,000  expended  in  advertising. 
Plowever,  advertising  should  not  lie  figured  on  any  basis 
whereby  you  expect  to  receive  $1  "to-morrow  for  87  cents 
inx'ested  to-day.  The  cumulatix'e  efTect  of  consistent  adver- 
tising is  of  greater  value  than  any  immediate  direct  returns. 
Just  as  the  good  will  of  a  reputable  established  firm  is  often 
of  more  valtte  than  its  tangible  assets,  so  is  the  cumula- 
tive effect  of  advertising  of  greater  value  than  the  immediate 
returns.  1  have  yet  to  learn  of  a  single  Cleveland  contrac- 
tor who  has  joined  the  advertising  movement,  who  has  not 
received  his  money's  worth.  Most  of  them  have  used  the 
newspapers, — not  by  takin,g  large  space,  but  by  using  small 
cards,  which  are  quickly  and  easily  read,  and  which  keep 
tile  name  and  the  service  before  the  people.  In  three  Cleve- 
land newspapers  a  co-operative  newspaper  electrical  adver- 
tising page,  called  the  "People's  Electrical  Page,"  is  main- 
tained throughout  the  fall,  winter  and  spring  by  the  mutual 
efforts  of  the  Ifi  contractors  aboxe  mentioned,  together  with 
several  manufacturers,  the  central  station,  and  the  telephone 
company. 

Advertising  Mediums 

In  addition  to  the  newspapers,  the  telephone  directory 
has  been  an  effectix'e  medium  of  contractor  advertising.  In 
one  case  space  was  taken  on  ten  pages,  which  gave  gooc' 
representation  on  all  pages  listing  electrical  manufacturers 
electrical  en,gineers,  illumination  companies,  and  electricpi 
jobbers.  The  cost  of  this  representation  was  $33  and  the 
advertiser  places  many  telephone  inquiries  to  this  "phone 
directory  advertising. 

The  city  bill  boards  and  the  Hashing  electric  sign  over 
the  contractor's  place  of  busine>s  have  also  contributed  to 
the  success  of  the  gener.il  advertising  by  (.'leveland  con- 
tractors. 

The  use  of  the  mail,  especially  for  the  distribution  of 
high  potential  sales  letters,  has  proven  mighty  fruitful.  1 
am  somewhat  of  an  optimist  in  regard  to  most  adver- 
tising, but  especially  in  regard  to  the  use  of  personal  let- 
ters,    (^ne    Cleveland    contractor    ha-    been    following  the 
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plan  of  dividing  the  city  into  sections  and  canvassing  one 
section  at  a  time,  to  obtain  complete  data  as  to  the  possi- 
bility of  wiring  old  houses.  All  prospects  have  been  care- 
fully listed,  and  letters  have  been  mailed  to  every  prospect. 
In  each  letter  was  enclosed  a  stamped  return  postal  card. 
About  20  per  cent,  of  these  cards  were  returned,  indicating 
the  desire  of  the  prospect  to  learn  more  about  the  cost  of 
electric  wiring.  .\s  the  next  step,  these  iiitiuiries  were  fol- 
lowed up  with  personal  calls,  and  good  salesmanship  lirouglit 
back  many  orders  which  netted  a  profit. 

There  is  little  chance  of  a  contractor  becoming  known 
to  those  needing  his  services  unless  he  talks  to  more  people 
than  those  reached  by  him  personally,  and  there  is  no  chance 
of  landing  contracts  or  orders  unless  he  is  known.  One 
might  meet  personally,  twenty  persons  a  day,  ])ut  through 
advertising  he  can  become  known  to  thousands  in  a  short, 
time.  As  Elbert  Hubbard  puts  it,  "One  must  make  his 
money  out  of  his  friends:  his  enemies  won't  deal  with  him." 
Our  friends  are  those  who  know  us,  and  know  our  methods 
and  ability;  by  modern  advertising  you  can  make  friends 
with  all  prospects  for  the  service  you  may  offer.  A  man 
can't  buy  himself  a  character,  and  neither  can  the  electrical 
contractor,  but  having  the  character  and  the  ability  to  de- 
li\er  the  goods,  he  can  buy  himself  a  reputation, — l)y  ad- 
vertising. 

The  manufacturers,  in  particular  the  lamp  manufactur- 
ers, are  ofTering  more  extensive  advertising  assistance  to 
contractors  this  3'ear  than  ever  before.  The  stand  that  so 
many  contractors  have  taken  regarding  electrical  merchan- 
dising, has  given  the  manufacturers  renewed  confidence  in 
the  ability  of  the  contractor  to  become  an  economical  dis- 
tributor of  lamps,  ;ind  they  are,  therefore,  planning  to  assist 
him  further  in  his  advertising  and  sales.  General  publicity 
in  the  big  popular  periodicals  will  be  a  feature  of  this  co- 
operation. The  vast  sums  of  money  that  will  be  spent  in 
these  mediums  should  he  taken  advantage  of  by  every  con- 
tractor. 

Follow  up  Your  Advertising 

Follow  your  advertising  closely,  and  show  conspicuously 
that  you  have  the  goods  for  sale.  Do  this  by  means  of  the 
local  papers,  the  street  cars,  the  moving  picture  shows,  and 
without  fail,  your  own  display  windows.  Take  advantage 
of  the  aids  that  the  manufacturers  will  ofl:'er  you.  I'se  the 
manufacturer's  advertising  services,  ask  him  to  formulate 
suggestions,  and  use  them  where  you  can.  You  may  sell 
carloads  of  electrical  goods,  but  the  manufacturer  has  gleaned 
ideas  from  merchants  in  other  places,  and  from  contrac- 
tors with  other  electrical  merchant  contractors  with  whom 
he  deals.  In  any  of  your  publicity  it  is  well  to  ask  the 
manufacturer  for  his  co-operation.  It  is  part  of  the  service 
that  helps  at  your  disposal. 

Perhaps  the  key-note  of  the  assistance  offered  by  the 
manufacturers  in  the  sale  of  lamps,  will  be  the  travelling 
window  displays  which  may  be  used  by  the  contractor,  as  a 
feature  window  attraction.  A  large  number  of  these  fea- 
tures will  be  provided.  They  will  be  special  attractions 
usually  displaying  lamps  or  electric  light  by  motion  and 
color.  There  will  also  be  displays  such  as  miniature  houses, 
completely  equipped  electrically  with  moving  puppets  op- 
erating electric  lights.  Aside  from  these  features,  there  will 
be  special  paper  trims  for  the  windows.  By  the  use  of  the 
display  window,  any  contractor  may  connect  with  the  larger 
advertising  campaign  of  the  manufacturer. 

The  remarks  that  I  have  made  might  be  summed  up 
briefly  in  the  fonu  of  a  few  suggestions. 

Advertise,  but  have  a  plan  back  of  the  advertising. 

(1)  Use  newspaper  space,  but  use  it  discreetly.  Take 
small  space  often,  and  keep  your  name  and  service  before 
the  people.    Remember  that  a  three-inch  real  estate  adver- 


tisement is  often  more  con\'incing  that  a  whole  page  of 
automobile  copy.  Co-operative  newspaper  advertising  is 
most  effective,  and  this  is  a  practical  matter  that  can  well 
be  brought  before  local  electrical  organizations  such  as  Elec- 
trical Clubs,  and  Leagues,  Luncheon  Clubs,  Jovian  Clubs,  etc. 

(;.')  Your  copy — the  x'alue  of  your  ad.  depends  upon 
what  you  say,  and  how,  and  not  on  how  much.  "Know  what 
you  want  to  say,  say  it  and  stop,"  is  the  advice  of  a  prom- 
inent advertising  expert.  I^et  the  prospect  get  your  story 
at  a  glance. 

(:>)  ^'our  windows — don't  let  them  get  the  loafing 
1  abit.  ^'our  window  is  one-half  to  three-quarters  of  your 
store's  publicity  value.  Don't  waste  it  for  a  single  hour, 
l)ut  keep  it  working.  A  professional  departmental  store 
trimnier's  time  may  be  had  for  a  few  dollars.  Use  motion — 
a  bug  crceijing  on  a  carpet  attracts  immediate  attention. 
jVpply  the  principle  of  motion  to  your  window  trim. 


New  Branch  Offices 

The  Standard  Underground  Cable  Company  of  Canada, 
Limited,  have  established  new  branch  offices  at  Montreal, 
Quebec  and  Winnipeg,  Manitoba,  in  order  to  facilitate  the 
prompt  handling  of  their  growing  business.  The  Montreal 
office  will  handle  all  business  from  the  province  of  Que- 
bec and  the  eastern  part  of  the  province  of  Ontario.  This 
office  is  in  charge  of  Mr.  R.  G.  Harris,  formerly  connected 
with  the  general  offices  of  the  Standard  Underground  Cable 
Co.,  Pittsburgh,  Pa.,  but  more  recently  with  the  New  York 
sales  office  of  that  company.  The  Winnipeg  office  will  han- 
dle all  business  coming  from  the  provinces  of  Alberta,  Sas- 
katchewan, Manitoba  and  that  portion  of  the  province  of 
(Jntario  lying  west  of  Ft.  William.  Mr.  B.  S.  Stewart  has 
charge  of  this  office.  Mr.  Stewart  has  spent  some  time  in 
the  general  offices  of  the  associate  American  company,  Pitts- 
burgh, Pa.,  later  going  to  the  Chicago  sales  office  of  that 
company  where  he  has  spent  a  number  of  years.  Business 
originating  in  the  province  of  British  Columbia  and  in  Alaska 
and  Yukon  Territories  will  be  handled  by  the  Seattle,  Wash., 
office  of  the  company,  and  business  from  the  Maritime  Prov- 
inces will  be  handled  by  the  Boston,  Mass.,  office.  This  is 
a  temporary  arrangement  in  order  to  secure  prompt  service 
for  customers  in  those  districts  until  the  volume  of  business 
justifies  establishing  separate  offices  in  the  Dominion. 

The  general  offices  of  the  company  at  Hamilton,  Out., 
will  handle  all  business  from  the  central  and  northern  por- 
tions of  the  province  of  Ontario.  Mr.  W.  H.  Marsh,  sales 
manager  and  secretary  of  the  company,  has  direct  charge  of 
business  coming  into  this  office  as  well  as  general  super- 
vision of  the  various  branch  offices.  The  establishment  of 
these  branch  sales  offices  puts  the  Standard  Underground 
Cable  Co.,  of  Canada,  Ltd.,  in  an  excellent  position  to  han- 
dle with  accuracy  and  despatch  all  business  which  thej'  may 
secure.  The  men  in  charge  of  the  various  offices  are  sales- 
men of  experience  and  ability,  released  by  the  associate  V. 
S.  company  in  order  to  strengthen  the  personnel  of  the 
Canadian  company. 


Condulets 

We  reproduce  below  the  specifications  followed  in  the 
galvanizing  of  the  Crouse-Hinds  condulets.  The  require- 
ments and  tests  appear  to  be  sufficiently  severe  to  guarantee 
the  customer  against  ;inything  but  thoroughly  reliable  ma- 
terial. 

The  fittings  shall  be  thoroughly  cleaned,  pickled,  and 
then  electro-plated  with  a  coating  of  zinc.  This  coating- 
must  adhere  firmly  without  scaling  or  blistering,  to  every 
l^art  of  the  casting.  Any  specimen  must  be  capable  of  with- 
standing the  following  test: — a  sample  shall  be  immersed 
in  a  standard  solution  of  copper  sulphate  for  one  minute. 


ami  ihcii  removed  and  immediately  Riven  a  ihorougli  wash- 
ing in  water  and  wiped  dry.  This  process  shall  then  be  re- 
peated. If,  after  the  fourth  immersion,  there  should  be  a 
copper  colored  deposit  on  the  sample  or  the  zijic  should 
have  been  removed,  the  lot  from  which  the  sample  was  taken 
shall  be  rejected.  The  standard  solution  of  copper  sulphate 
crystals  has  a  specific  gravity  of  1.185  at  70"  F.  and  during 
the  test  the  temperature  of  the  solution  shall  not  be  less 
than  60°  F.  nor  more  than  70°  V.  (Note:— The  above  test 
shall  be  taken  as  applying  to  the  outside  surfaces  of  the 
castings  only.  Any  such  copper  deposits  forming  on  the 
inside  surfaces  shall  not  be  taken  as  evidences  of  failure  to 
comply  with  the  specilications).  To  prevent  corrosif)n  and 
insure  a  smooth  interior  surface,  all  fittings  shall  be  thor- 
oughly cleaned  and  pickled  on  the  inside  and  finished  with 
a  heavy  coat  of  insulating  enamel. 


Motor-operated  Drills 
A  piece  of  apparatus  which  is  winning  its  way  very 
(luickly  into  all  kinds  of  factories,  work  shops,  etc.,  is  the 
motor-operated  electric  drill.  One  of  the  most  satisfactory 
types  is  that  manufactured  by  the  Van  Dorn  &  Button  Com- 
pany, the  Canadian  agency  for  which  is  held  by  Mr.  A.  Ross 
Oborne.  The  popularity  of  this  particular  type  of  drill  is 
shown  by  the  fact  that  between  400  and  500  of  them  have 
been  sold  in  Can.ada  during  the  past  year,  the  purchasers  in- 
cluding the  names  of  most  of  the  wood  and  metal  working 
factories,    bridge   works,   railway    shops,    piano   works,  and 


electrical  contractors.  The  electrical  c.mtractor  has  found 
this  apparatus  a  very  valuable  adjunct  in  placing  his  wires 
where  walls  or  Hoors  or  beams  or  any  other  obstruction 
has  to  be  pierced.  In  this  case  the  ordinary  auger  attached 
to  the  electric  drive  does  the  work  quickly  and  neatly.  Dur- 
ing the  last  few  days  an  order  has  been  received  from  the 
Oflice  Specialty  Company  requiring  the  supply  of  one  drill 
to  each  of  the  ten  branches  of  this  company.  Much  of  the 
success  of  this  particular  drill  is  due  to  the  fact  that  it  is 
made  to  stand  hard  service  and  that  it  is  equipped  with  what 
is  known  as  the  "universal"  motor,  which  means  that  it  will 
operate  on  either  direct  or  alternating  current.  The  cut 
shown  illustrates  a  demonstration  of  this  apparatus  recently 
made  by  the  Aikenhead  Hardware  Company,  Limited,  in  the 
display  windows  of  the  Toronto  Hydro-electric  System. 

1913  Diaries 

The  Canadian  Westinghouse  Company,  Limited,  of  Ham- 
ilton, Ont.,  have  distributed  their  very  useful  diary,  as  is 
their  usual  custom  with  the  New  Year.    This  diary  craitains 


a  very  great  amount  ol  con(len^5cd  ;ind  valuable  inforniaiio'i 
which  the  a\erage  engineer  will  find  it  worth  while  carrying 
around  in  his  pocket.  The  cover  design  and  the  binding  arc 
even  more  attractive  this  year  than  usual. 


The  Siemens  Company  of  Canada,  Limited,  are  distribut- 
ing a  \  ery  handsome  pocket  diary  for  the  year  I'Jlli  which 
alsi;  .includes  an  insurance  coupon.  The  diary  is  supplied 
with  a  neat  pencil  pocket  and  pencil  and  a  handy  marker 
on  which  the  words  "Siemens  Brothers  Dynamo  Works" 
appear  in  gold. 


New  J.-M.  Plant 

The  H.  \V.  Johns-Manville  Company  have  just  com- 
pleted their  new  plant  at  Manville,  N.J.  The  new  plant  con- 
sists of  nine  buildings,  which,  together  with  their  products, 
are  classified  as  follows:  A. — Textile  and  Packing,  li. — Rub- 
ber Plant;  Electrical  Specialties  and  Printing  Department. 
C. — Pipe  Covering.  D. — Paper  Mill.  E. — Magnesia.  F. — 
Roofing.  G. — Mastic  and  Waterproofing.  H. — Roofing 
Coatings.    1. — Power  Plant  and  Pump  House. 

These  buildings  represent  the  most  advanced  ideas  in 
fireproof  construction,  being  of  brick,  steel  and  concrete, 
with  roofs  of  J-M  asbestos  roofing.  They  are  planned  not 
onlj'  for  safety  bwt  to  afford  the  best  operating  conditions 
for  the  employees.  The  "daylight"  form  of  construction 
which  is  empolyed  throughout  permits  a  Hood  of  light  to 
enter  the  buildings  through  large  triple-unit  windows  placed 
close  together.  The  walls,  ceilings  and  uprights  are  coated 
with  J-M  fireproof  cold  water  paint.  Artificial  ilkmiination 
is  provided  in  the  form  of  J-M  linolite  lamps  and  Frink  re- 
flectors. 


"Northern  Light"  Tungsten  Lamps 

The  Northern  Electric  and  Manufacturing  Company, 
Limited,  have  recently  introduced  on  the  Canadian  market 
a  complete  line  of  high  efficiency  incandescent  lamps  under 
the  name  of  "Northern  Light."  These  lamps  are  manufac- 
tured under  Canadian  patents  and  are  made  up  on  a  verj' 
rigid  specification.  All  possible  nieans  is  taken  to  insure 
every  lamp  being  of  rated  capacity,  high  efficiency  and  long 
life.  The  "Northern  Light"  lamps  are  made  in  all  styles 
of  standards  and  in  continuous  wire-drawn  Mazda  filaments, 
carbon  filaments,  and  metallized  carbon  filaments.  The 
company  have  issued  an  attractive  price  list  covering  these 
"Northern  Light"  lamps. 


The  McGill  Catalogue 

The  McGill  Manufacturing  Company  of  \'alparaiso,  Ind., 
manufacturers  of  lamp  guards,  portables  and  other  electric 
specialties,  have  issued  a  very  handsome  catalogue  for  1913. 
covering  their  complete  line.  Included  in  the  products  of 
this  company  are  the  well-known  Loxon  lamp  guards,  the 
McGill  protector  and  portable  guards,  star  soldering  paste, 
baby  gasoline  torch,  crescent  coloring  fluid,  adaptable  lamp 
changer,  automobile  trouble  finders,  etc.  .\mong  articles 
listed  for  the  first  time  are  the  Gripson  lamp  guard  which  is 
an  electrically  welded  guard  made  with  reflecting  top  and 
furnished  with  two  styles  of  cone  shaped  shades;  also  two 
new  portables,  the  Imperi.il  .ind  the  Jumbo,  a  vapor-proof 
water-tight  portable  for  use  in  damp  places.  This  catalogue 
will  be  of  interest  to  every  electric;il  jobber,  dealer  and 
contractor. 


Change  of  Address 

The  Toronto  oftice  of  the  I\.  E.  T.  Pringlo  Co.  are  mov- 
ing from  their  present  quarters  in  the  Continental  Life  Bldg. 
to  :{0,S-0-10  Tyrrell   Building.    King  street   east.     The  new 
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quarters  will  be  occupied  about  the  1st  of  February.  This 
branch  will  be  in  charge  of  Mr.  .'\.  Ross  Oborne  as  for- 
merly. 


Industrial  ABolites 

The  accompanying  sketch  shows  the  new  steel  ABolite 
recently  brought  out  by  the  Adams  Bagnall  Electric  Corn- 
pan}'  of  Cleveland.  It  is  known  as  the  diagonal  ABolite-and 
i-^  made  in  two  general  types,  one  for  deflecting  the  light 


at  an  angle  of  '.'A)  degrees,  the  other  for  av-i.")  degree  deflec- 
tion. This  type  is  made  in  capacities  from  to  .")()()  watts 
\arying  in  ^ize  from  7  in.  to  10  in. 


New  Factory  for  Independent  Electric 

The  Independent  Electric  Manufacturing  Company,  Mil- 
waukee, Wisconsin,  have  completed  a  new  factory  and  moved 
all  their  equipment  and  stock  into  the  new  quarters.  The 
building  is  located  on  the  south  side  of  Milwaukee  and  is 
a  most  complete  and  up-to-date  factory  for  the  manufacture 
of  starting  and  controlling  devices.  Before  building  the 
company  spent  considerable  time  in  thoroughly  investigat- 
ing different  modern  manufacturing  plants  and  have  en- 
deavored to  build  a  shop  combining  many  new  features.  The 
building  is  constructed  of  concrete  and  brick,  both  sides 
being  fitted  with  a  large  number  of  steel  frame  windows 
giving  ample  light  throughout  the  entire  floor  space.  Special 
attention  has  lieen  paid  to  the  experimental  and  test  rooms, 
the  test  rotjm  being  equipped  with  motor-generator  sets  so 
that  many  variations  of  d.c.  voltage  may  be  obtained  for  test- 
ing d  c.  apparatus.  Transformers  have  been  installed  for  the 
dilTerent  alternating  current  voltages.  Easemenls  have  been 
olUained  from  the  railroad  company  for  siding  across  the 
property  and  a  switch  track  will  be  constructed  to  the  ship- 
ping room  door  this  coming  spring.  The  property  on  which 
the  factory  is  built  is  located  on  the  Kinnickimiic  river,  mak- 
ing it  possible  to  ship  and  receive  by  water  as  well  as  rail 
when  necessary.  ' 


Kellogg  Magnet  Wire 

The  Kellogg  Switchboard  &  Supply  Company  have  just 
issued  a  series  of  novel  advertising  matter  which  includes 
also  a  quantity  of  valuable  technical  information.  This 
company  have  made  novel  use  of  the  fact  that  magnet  wire 
is  wound  on  spools  and  have  printed  their  information  in 
the  form  of  twelve  "Spools  of  Facts."  These  spools  are 
l^rinted  on  heavy,  stock  in  three  colors  to  indicate  the  yellow 
wooden  spool  ends,  glossy  black  of  the  enamel  insulation  and 
the  green  of  the  silk  colored  wire.  Each  spool  is  therefore 
an  exact  reproduction.  In  addition  the  Kellogg  Company  are 
distributing  an  attractive  folder  which  describes  the  method 
of  manufacture  of  good  wire  and  calls  attention  to  some  rd 
the  finer  points  in  its  service  which  are  not  evident  to  the 
ordinary  observer. 


"Suggestions"  for  1913 

We  are  in  receipt  (A  the  annual  copy  of  "Suggestions" 
compiled  by  Mr.  H.  D.  Bayne,  special  agent  of  the  Cana- 
dian General  Electric  Co.  Mr.  Bayne  has  been  particularly 
happy  in  his  choice  of  eleven  pithy  resolutions.  These  are 
evidently  for  the  last  eleven  months  of  the  year,  Mr.  Bayne 
no  doubt  considering  it  unnecessary  to  add  any  more  reso- 
lutions to  the  usual  number  we  all  make  for  January. 


The  Boston  Office  of  The  Cutler-Hammer  Mfg.  Co. 
moved  from  176  Federal  street  to  larger  quarters  in  the  new 
Columbian  Life  Building,  the  first  of  the  new  year. 


Trade  Publications 
Binding  Posts  and  Connectors — Bulletin  No.  65,  issued 
by  the  Kellogg  Switchboard  and  Supply  Company  of  Chic- 
ago, describing  binding  posts  and  connectors  manufactured 
by  this  company. 

High  tension  switches — Bulletin  No.  100  issued  by  the 
Electrical  Engineer's  Equipment  Co.  of  Chicago.  This  is 
an  illustrated  catalogue  dealing  with  the  various  types  of 
pole-top  switches  manufactured  by  this  company. 

Advertise — A  booklet  issued  by  the  Kellogg  Switchboard 
and  Supply  Company  outlining  the  v;ilue  of  persistent  ad- 
vertising. This  company  has  taken  for  its  watch  word 
"Advertise  your  Service  and  watch  your  lines  grow." 

Books  for  home  study — The  Norman  W.  Henley  Pub- 
lishing Co.  have  issued  a  catalogue  of  practical,  scientific 
and  technical  works,  each  of  which  they  claim  is  written  by 
an  expert  and  yet  uses  such  simple  language  that  the  subject 
matter  is  easily  understood. 

C.  G.  E.  Equipij^ent. — The  Canadian  General  Electric  Co. 
have  issued  patnphlet  No.  506  on  "Ozonators,"  an  equip- 
ment designed  to  improve  the  hygienic  conditions  wherever 
indoor  air  is  breathed;  power  consumption  approximately 
70  watts.  The  same  company  have  issued  a  small  sheet  des- 
cribing "Hubbell  Receptacles"  and  another  describing  "Hub- 
bell  Shade  Holders." 

Ornamental  Lighting. — Catalogue  issued  by  the  Electric 
Railway  Equipment  Company,  Cincinnati,  illustrating  and 
describing  1,  :j  and  5-light  ornamental  lamp  standards;  com- 
bination railway  and  lighting  poles;  lighting  fixtures  arranged 
for  Mazda  lamps;  brackets  for  supporting  ornamental  lum- 
inous arc  lamps,  etc.  This  is  a  very  attractive  catalogue, 
the  illustrations  covering  the  field  very  fully. 

Westinghouse — The  Westinghouse  Electric  &  Manufac- 
turing Company  have  just  issued  leaflet  No.  .'iSll  describing 
and  illustrating  box-frame  commutating  pole  railway  motors 
\os.  317,  317-A,  and  317  A-3.  These  motors  are  adapted 
for  high  speed  interurban  service  and  the  A3  type  is  for  use 
with  field  control;  also  folder  4245  describing  the  mechanism 
in  detail  and  illustrating  the  working  parts  of  the  Universal 
blow  torch;  also  a  little  folder  entitled  "Saving  the  Tires 
without  Fire,"  which  folder  describes  the  automatic  tire 
vulcanizer  manufactured  by  this  company. 

Pneumatic  Tools. — The  Chicago  Pneumatic  Tool  Com- 
pany have  issued  a  number  of  bulletins  describing  the  Dunt- 
ley  electric  and  portable  tools,  a  complete  line  of  which  they 
manufacture.  These  publications  include  bulletin  E.22,  des- 
cribing heaN'y  duty  electric  drills  for  alternating  current; 
bulletin  E.3(),  describing  uni\'ersal  electric  drills  operating 
()n  direct  or  alternating  current;  bulletin  E.27,  describing- 
heavy  duty  electric  drills  for  direct  current.  The  same  com- 
pany have  also  issued  bulletin  No.  34G,  describing  their  air 
receivers,  aftercoolers,  air  line  drain  traps,  reheaters  and 
economizers. 


Current  News  and  Notes 


Bothwell,  Ont. 

The  I'lorencc  Power,  Lij-lH  and  Mill- 
ing Company,  Limited,  has  been  incor- 
porated with  a  capital  of  $.5,000  for  the 
purpose  of  developing,  producing,  gen- 
erating and  transmitting  electric  power 
with  head  office  at  Florence. 

Calgary,  Alta. 

The  contract  of  the  Calgary  Power 
Company  with  the  city  of  Calgary  has 
expired.  The  rate  was  $:iO  per  year  per 
horse  power.  Pending  a  renewal  of  the 
contract  the  old  rate  is  being  continued. 

Contract  has  been  awarded  to  the  Ot- 
tawa Car  Co.  for  12  41-ft.  tl  in.  car 
l)odies;  13  4(i-ft.  6  in.  car  bodies,  and  li 
4-1-ft.  U  in.  trailers;  also  for  :iO  set  Brill, 
22  Gl  trucks;  also  to  Canadian  West- 
inghouse  Co.  for  24  complete  quadruple 
motor  equipments,  24  complete  air-brake 
e<|uipments. 

The  citizens  passed  a  by-law  authoriz- 
ing the  street  railway  extensions.  A 
vote  was  also  taken  on  a  by-law  to  grant 
certain  rights  to  the  Alberta  Interurban 
Railway  Company.  This  was  defeated, 
however,  on  the  ground  that  the  agree- 
ment was  not  sufficiently  explicit  in  its 
terms,  and  allowed  the  company,  among 
other  things,  the  privilege  of  operating- 
its  lines  through  central  streets  of  the 
city  by  steam,  if  it  desired  to  do  so. 

Cambie,  B.C. 

The  Richmond  council  has  unanimous- 
ly decided  to  take  over  the  Farmers' 
Telephone  system. 

Fort  William,  Ont. 

.$40,000  was  voted  for  the  extension  of 
the  municipally  owned  street  railway 
system. 

Guelph,  Ont. 

The  rates  of  both  light  and  gas  have 
been  placed  on  a  different  basis  with  the 
New  Year.  Gas  has  been  reduced  5c 
per  thousand  cubic  feet,  and  now  stands 
at  75c,  80c  and  85c,  depending  on  the 
quantity  used.  Instead  of  a  straight  8c 
rate  for  lighting,  the  floor  area  method 
is  being  inaugurated  which  in  some  cases 
will  also  mean  a  reduction. 

Gait,  Ont. 

The  1012  report  of  the  Hydro-electric 
Department  of  the  municipality  of  Gait 
states  that  the  manner  in  which  the 
power  load  is  increasing  is  perhaps  the 
most  gratifying  feature  of  the  whole  sys- 
tem as  a  big  power  load  is  the  best  guar- 
antee of  cheaper  rates.  Starting  with  a 
connected  load  of  25  h.p.  this  has  been 
increased  to  a  connected  load  of  750  li.p. 
with  prospects  of  immediate  further  in- 
creases. This  does  not  take  into  ac- 
count the  Waterworks  Department  or 
the  Grand  Valley  Railway. 

Humboldt,  Sask. 

Contract  for  engines  and  boilers  let 
to  E.  I^eonard  &  Sons,  and  for  electric 
equipment  let  to  C.  G.  E.  Chipman  & 
Power  engineers. 

Hamilton,  Ont. 

Uarton  Township  has  made  application 
to  the  city  for  an  extension  of  the  hydro- 
electric system  to  this  section. 

London,  Ont. 

The  people  did  not  vote  on  the  Sun- 
day car  by-law. 


It  is  likely  a  by-law  will  ))e  ])repared 
asking  citizens  to  expend  $1,000,000  on 
electrifying  tiie  London  &  Port  Stanley 
Railway. 

The  gross  earnings  lor  the  year  i'J\2 
of  the  London  Street  Railway  Company 
are  said  to  show  an  increase  of  ten  per 
cent,  over  1911. 

The  composition  of  the  new  city  coun- 
cil indicates  that  Mr.  Beck's  scheme  for 
the  electrification  of  the  Lcnidon  and 
Lake  Erie  Railway  can  be  carried 
through. 

Lansing',  Ont. 

It  is  reported  the  Toronto  and  York 
Radial  Railway  Co.  will  build  a  spur  line 
connecting  this  place  with  Markhani. 

New  Glasgow,  N.S. 

It  is  reported  the  electric  line  is  be- 
ing extended  next  year  into  the  southern 
part  of  the  town. 

New  Westminster,  B.C. 

The  B.  C.  Electric  Ry.  Co.  have  sub- 
mitted plans  to  city  council  for  approval, 
of  railway  yards  to  cost  $200,000. 

It  is  reported  that  the  city  council  has 
entered  into  a  new  contract  with  the 
B.  C.  E.  R.  Co.  for  eleven  years  for  the 
supply  of  power  at  1-%c  per  kw.  hour. 
Tile  former  rate  was  1.46c. 

New  Waterford,  N.S. 

The  Dominion  Coal  Co.,  Glace  Baj', 
are  asking  estimates  for  equipment  for 
colliery  plant  of  capacity  of  20.000  kilo- 
watts. 

Ottawa,  Ont. 

By-law  passed  authorizing  the  Morris- 
burg  and  Ottawa  Electric  Railway  Com- 
pany to  construct  its  railway,  and  to 
operate  the  same  by  electricity  or  by  gas 
and  electricity,  within  the  city  of  Ottawa 
to  a  terminal  point  named  in  the  by-law. 

Parry  Sound,  Ont. 

Ratepayers  passed  by-law  Jan.  (Hh  to 
extend   electric    lighting  system. 

Prince  Albert,  Sask. 

Tenders  will  soon  be  called  for  hydro- 
electric penstock,  canal  excavations,  tail- 
ra.ce  excavations  and  concrete  work; 
plant  to  develop  15,000  h.p.  at  La  Colle 
Falls.  C.  H.  &  P.  H.  Mitchell,  engi- 
neers. 

Richmond  Hill,  Ont. 

The  electric  light  supplied  by  the  To- 
ronto &  York  Radial  Railway  Companj' 
was  turned  on  along  the  main  street  for 
the  I'lrst  time  on  December  30th.  It  is 
rejjorted  that  very  satisfactory  comments 
were  made  on  the  result  of  the  new  in- 
stallation. 

The  by-law  ratifying  the  agreement 
with  the  Toronto  and  York  Radial  Rail- 
way Co.  for.  the  supply  of  power  to  this 
town,  carried  by  a  very  large  majority. 

St.  Marys,  Ont. 

The  superintendent  has  been  instruct- 
ed to  prepare  estimates  for  extending 
power  lines,  also  to  get  li.gures  on  re- 
cording instruments  for  keeping  a  check 
on  the  peak  load. 

Sarnia,  Ont. 

Tenders  will  be  called  shortly  for  a 
large  number  of  additional  electric  lights. 


Sydney,  N.S. 

Maritime  Teicgraijii  &  Telephone  Co., 
Ltd.,  head  office  Halifax,  X.S.,  contem- 
plate installing  switchl)oard  in  North 
.Sydney  &  .Sydney  Mines  Exchanges  in 
the  spring. 

The  Maritime  Telegraph  &  Telephone 
Co.,  Ltd.,  contemplate  improving  whole 
system  east  of  Halifax,  also  making  sev- 
eral extensions. 

St.  Thomas,  Ont. 

The  London  and  Port  Stanley  Electric 
Railway  is  now  being  operated  entirely 
by  power  supplied  by  the  Hydro-electric 
Power  Commission  of  Ontario. 

Stratford,  Ont. 

The  by-law  granting  a  2o-year  fran- 
chise to  the  Sir  William  MacKenzie  in- 
terests was  carried  by  a  large  majority. 

St.  John,  N.B. 

The  number  ui  telepliones  in  use  in 
this  city  is  now  5.000,  an  increase  of  700 
during  the  last  year. 

Saskatoon,  Sask. 

By-laws  totalling  three-quarters  of  a 
million  are  being  submitted  to  the  elec- 
tors early  in  the  year.  This  includes  an 
expenditure  of  $175,000  on  electric  light 
extensions. 

The  question  is  again  being  consider- 
ed whether  the  city  shall  return  to  its 
original  custom  of  conducting  a  depart- 
ment for  the  sale  of  electrical  supplies. 

Toronto,  Ont. 

Every  hydro-electric  by-law  submitted 
in  Ontario  was  carried  by  a  very  large 
majority.  The  by-laws,  which  w-ere 
either  to  authorize  the  expenditure  of 
certain  sums  of  money  or  to  enable  the 
council  to  negotiate  with  the  Commis- 
sion, included  the  following  places:  God- 
erich,  Clinton,  Sarnia,  Peterboro,  North 
I'-ay,  Uxbridge,  Stouffville,  Markhani, 
Cannington,  Beavertoii,  Winchester, 
Rockwood.  Stayner,  Exeter,  Elmira. 

The  civic  car  lines  on  Gerrard  street 
will  be  operated  on  Sunday. 

Preliminary  reports  made  public  by 
the  Hydro-electric  Power  Commission 
indicate  that  the  cost  to  date  of  the  dis- 
tribution system  for  serving  the  muni- 
cipalities is  .$4,158,82!).  That"  is  made  up 
as  follows: 

Right  of  way.    ..  $  542,088.85 

Transmission  lines — 

Steel  tower  lines  $1,5:;7,1»77.72 

Wood  pole  lines  4<.):!.o:!7.<)!) 

Telephone  lines.  129,008.95 

Relay   system...  54.5:!7.;i2 

Conduit  and  cable 

system.    .-.    ..  40.907.88 

 .$2, 25().  129.80 

Transformer  stations  l,:!22.800.7;j 

Distributing  stations   57.80;i.S0 


Total 


$4,158,829.24 


Vernon,  B.C. 

I  ho  I'^lcc.  Ltg.  Coninii>sion  have  re- 
coniiiiended  purchase  of  sui)i)lies  for 
li,L;lit  exten.siqns. 

Winnipeg',  Man. 

(  hapnian  &  Walker.  ;i05  McGreevy 
I'.lk.,  have  been  awarded  contract  for 
transformer  equipment  for  IT  pump 
houses. 
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Condensed    Department  Situations  Vacant 


RATE 

)    2  cents  a  word  per  inser- 


Positions  Wanted 
Positions  Vacant 
Miscellaneous.  '  "on- 

Tender  advertisenieivts,  equipment  for  sale, 
etc.,  15  cents  per  agate  line  (14  agate  lines 
make  one  inch)  per  insertion. 

Advertisers  who  wish  to  conceal  their  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
nimiber   without   extra  charge. 

P'orms  close  on  the  ISth  of  each  month. 


CITY  OF  MOOSE  JAW 

SASKATCHEWAN 


Tenders 
for  Electrical  Machinery 


Sealed  tenders  marked  "Tenders  for  turbo-gen- 
erator" will  be  received  by  the  City  Commis- 
sioners, Moose  law,  Sask..  up  to  12  o'clock  noon 
on  Monday,  February  10th.  1913,  for  the  manu- 
facture, supply,  delivery  and  ereciion  of  one  1,500 
kw.   steam  tmltine  and  generator. 

Specifications  and  general  conditions  may  be 
obtained  upon  application  to  .T.  D.  Peters,  Elec- 
trical Superintendent,  Moose  jaw ;  The  Commer- 
cial Intelligence  Ilrancii,  Board  of  Trade,  73  Bas- 
inhall  street  or  London  Chamber  of  Commerce, 
London,  England. 

The  lowest  or  any  tender  not  necessarily 
accepted. 


A.  W.  MAYBERY, 
L.  W.  RUNDLETT, 
W.  F.  HEAL, 


Commissioners. 


Draughtsman  —  First-class,  experienced  in 
Switch  Gear  for  High  Tension  and  Low  Tension 
.-\.C.  work  for  large  Hydro-Electric  Plant  in 
Canada.  Must  be  neat,  accurate,  capable  and 
able  to  do  designing  and  layout  work  under  sup- 
ervision. Also  Junior  on  similar  work.  Apply 
to  Toronto  Power  Company,  Niagara  Falls,  Ont., 
Canada.  1-2 


W.VXTEI)  —  Electrical  travelling  salesman, 
UclniK::!  giaduate  preferred.  Ciood  opening  for 
ni;:n  who  is  efficient  and  who  has  ability.  Write, 
iii\in,i4  age.  experience,  etc.,  to  Bo.\  {)S(I,  Elec- 
tiical    \c\\       Toronto,    ()nt.  2-2 


1  haughtsman  wanted,  by  Toronto  Llydro-elec- 
Iric  System,  experienced  on  High  ami  Low  Ten- 
sion, Sub-station  Design.  Good  salary.  Apply 
.Stati'in    1  ){'| 'arlmont,  22S   'V'onge   Street,  Toronto. 


Situations  Wanted 


Electrical  Engineer,  McGill  graduate,  seven 
>'eais*  exiieiience  with  steam,  hydraulic  and  in- 
ternal I,  iinibustion  generating  plants,  operation 
and  consti  ui  tion,  wishes  position  as  superintend 
ent  of  power  system  or  with  consulting  firm. 
Will  go  anywhere  but  jirefer  British  Columbia. 
Salary  .$2,000  per  annum.  Reply  Box  GOG,  Elec- 
liical  News,  Toronto,  Ont.  1-.S 


Position  wanted  by  Electrician  as  operator  in 
power  house  or  would  like  to  manage  same. 
Familiar  with  .\.C.  and  D.C.  currents.  Age  22. 
Singlfe.  Western  town  I'leferred.  Bo.x  677,  Elec- 
trical News,  Toronto,  Ont.  2 


Electrical  Superintendent  or  Foreman 

.Vlan  of  executive  ability  and  technical  training, 
would  like  a  change  to  position  with  good  pros- 
]iects.  Thirteen  years'  experience  in  construc- 
tion and  maintenance.  Best  references.  Box  421, 
Electrical  News,  Montreal.  1 


Position  as  Llydro-electric  Power  House  Super- 
intendent of  small  plant  or  assistant  in  larger 
plant.  Ten  years  practical  experience  in  care, 
maintenance  and  o|5eration  of  power  house  and 
sub-station  apparatus.  Good  tecluiical  education. 
.\ssociate  A.  I.  E.  E.  Best  references.  Box  059, 
Electrical  News,  Toronto,  Ont. 


Electrician  open  for  engagement — experience  in 
wiring,  operating  and  repair  work.  Best  refer- 
ences; age  20.  Apply  Box  070,  Electrical  News, 
Toronto,  Ont. 


Patent  Act 


Take  notice  that  the  undersigned  are  prepared 
lo  sui)ply  at  a  reasonable  price  the  fiu-nace  for 
steam  boilers  described  in  Canadian  Patent  No. 
lll',i,!l2S,  January  2Sth,  lOOJS,  or  to  grant  anyone 
a  license  to  have  the  same  manufactured  for 
him  at  a  manufacturing  establishment  in  the 
Dominion  of  Canada.  They  are  also  prepared 
to  receive  offers  for  the  ])urchase  of  the  patent 
or  for  licenses  to  manufacture  inider  the  same. 
Kidout  &  Maybee,  5!)  Vonge  Street,  Toronto,  at- 
torneys for  Henry  .Schofield.  1 


Car  Ventilating  Systems 


The  Vaciumi  Car  Ventilating  Company  has 
commenced  manufacturing  Mechanical  Car  Ven- 
tilating Systems  under  Canadian  Patent  No. 
128070,  dated  September  13,  1910,  and  is  pre- 
pared to  furnish  same  on  demand.  For  detailed 
information  and  prices,  address  Lock  Box  No. 
25,  Windsor,  Ont.  10-t.f. 


Notice 


riie  undersigned,  attorneys  for  the  patentee, 
arc  prepared  to  grant  licenses,  at  a  reasonable 
price,  to  all  ilesiring  to  use  the  method  of  pro- 
ilucing  electric  oscillations  described  in  Can- 
adian letters  patent  No.  119,908,  issued  on  the 
10th  day  of  August,  1909,  to  R.  C.  Galletti. 
Kidout  &  Maybee,  59  Yonge  Street    Toronto.  1 


CITY  OF  REGINA,  SASK. 

REGINA  MUNICIPAL  RAILWAY. 

TENDERS 

FOR 

TRACK    TROLLEY  MATERIAL 


Sealed  tenders  registered,  and  clearly  marked  on  the  outside  of  the 
envelope  "Tenders  for  the  Supply  of  Street  Railway  Materials,"  and 
addressed  to  the  City  Commissioners,  Regina,  Sask.  Canada,  will  be  re- 
ceived up  to  noon  Monday,  the  24th  day  of  February,  1913,  for  the  sup- 
ply of: — 

CONTRACT  D. 

1100  long  tons  street  railway  steel  7-in.  Tee  rails,  Lorain  section  80/335i 
ir).")(»  pair^  G-hole  2G-in.    s|ilice   bars   for    Lorain   rail   section  80/335. 
10411  long  tons  street   railway  Tee  rails,  00  lb.  A.S.C.E.  section. 
20(;(l  pairs  4-hole  24-in.  angle  liars  for  GO  lb.  A.S.C.E.  steel  rails. 
liidiKi  track  bolts  and  nuts.  3'2-in.  \  1-in.,  oval  heads,  hexagon  nuts. 
0(10(1  track  holts  and  inits.  .".■■4-in.  x    M-in.,  oval  heads,  hexagon  nuts. 
in(J0O  split  lock    nut    wjisluis   f<ir   1-in.    track  bolts. 
1(10(1(1  split   loi  k    nui    w.islicis   for    M-in.   track  bolts. 
G(iO  kegs  (each  k<.-H  2(10  llis. )  standard  railroad  sjjikes,  5;<;-in-  x  9/lG-in. 

CONTRACT  E. 

.")40(|  4/0  standar.l   coiipcr   rail   bonds,   10  ',s-in.  C.C. 

3G00  4  d  standard    c<)]i]ier    rail   bonds,    13-in.  C.C. 

GMO  4  (I  snli.i   coi'iier  rail  bonds,  02-in.  C.C. 

<)0  4/0  solid  copper  rail   bonds.  72-in.  C.C. 

CONTRACT  F. 

10000  standard  sawn  square  B.C.  fir  railroad  ties,  (i-in.  x  8-in.  x  7  ft. 

.'15000  standard  sawn  square  B.C.  lir  railroad  ties    0-in.  x  8-in.  x  8  ft. 

1250  Western  cedar  poles.  .30  ft.  long,  7-in.  top. 

CONTRACT  G. 

2(1(100  liarrcls   Portland  Cement. 


CONTRACT  H. 

21  miles  2/0  hard  clrawn  trolley  wire. 
12  miles  4/0   D.B.W.P.   19.  stranded   copper  wire. 
4  miles  2/(»  D.B.W.P.   7  stranded   copper  wire. 
10  miles  3 'S  in.   stranded  soft  dra  wn  iron  wire. 

CONTRACT  J. 

Insulators,   Hangers,  Brackets,  Pullovers,  Tuinbuckles,  Trolley  Frogs, 

Crossovers,   Clinch    Ears,   Pole   I^ine   Hardware,   etc.,  etc. 

All  material  to  be  delivered  F.O.B.  Regina,  Freight  and  duty  PAID. 

Copies  of  specifications,  sclierlules.  delivery  dates,  and  form  of  con- 
tract, and  other  particulars  can  be  had  upon  apjdication  to  H.  Doughty, 
Superintendent,   the    Regina   Municipal    Railway  ,  Regina,    Sask.,  Canada. 

Persons-  tendering  are  notilicd  that  tenders  will  not  be  considered 
unless  made  on  forms  supiilied.  Forms  svill  be  'mailed  upon  request  lo 
the  Superintendent. 

A  marked  cheipte  covering  five  jicr  cent.  (5  |i.c.)  of  the  amount 
of  the  bid  (made  payable  to  the  City  Treasurer)  must  accomiuiny  each 
tender. 

The  City  Commissiiiners  reserve  tlie  right  to  reject  any  or  all  tendeis. 

R.  MARTIN,  Mayor. 
G.  A.  MANTLE, 
L.  A.  THORNTON, 

City  Commissioners. 


'rill-'.  h:Li<:c  r  R  I CA  I.  nicws 
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Weston  Electrical  Ikstroment  Co, 


Ammeters  and  Voltmeters,  Wattmeters,  Synchroscopes,  Power  Factor  Meters  and  Frequency  Meters, 

constitute  a  line  of  Switchboard  Alternating  Current  Indicating  Instruments  which  is  unequalled.  Send  for  our  Catalogs  giving 
full  description  of  these  instruments.    They  are  accurate— durable — dependable — and  we  stand  back  of  them. 


Weston  Electrical  Instrument  Company, 


New  Voik,  114  Liberty  Street. 
Chicago,  1.504  Monaclnock  Blk. 
lioston,  170  Federal  Street, 
riiilaclelpliia,  342  Mint  Arcade. 
Hirmiiighani,  Brown  Marx  ISldg. 
Detroit,  44  Bnlil  Block. 


Si.    I.onis,  !J15  Olive  Street. 
Denver,  2.S1  15tli  Street. 
.San   Francisco,  (>f<'2  Mission  .St. 
New   Daven,  29  College  Street. 
Cleveland,  1720  E.  12th  Street. 


Toronto,  7ti   Bay  Street. 


Winin'peg 
Nfonf real 
Calgary 
N'ancouver 


Northern  Electric 


Main  Office  and  Works 
NEWARK,  N.  J. 

I.oriddn,  .\udrey  llonsc,  Ely 
Place,  llolhorn. 

I'ari--.  12  Rue  .St.  Georges. 

Berlin,  Genest  St.  6,  Schoenbeig. 

.lohaiinesburg.  So.  Africa,  F. 
Peabody  Rice,  Standard  Bank 
Buildings,  Harrison  St. 


Sparkless  Commutation  Demands 

CERTAIN,  DEFINITE  BRUSH  RESISTANCE 

depending  upon  the  design  of  the  motor  or  generator.    Further — 

A  Definite  Degree  of  Abrasiveness 

IS  NECESSARY  IN  BRUSHES 

to  keep  the  mica  insulation  of  the  commutat- 
or flush  with  the  copper  segments. 

TUNGSTEN 

PURE  CARBON  BRUSHES 

are  classified  in  an  entirely  new  way  which 
makes  it  easy  to  select  the  brush  best  suited 
to  your  service.  We  classify  brushes  with 
respect  to  voltage,  current  densit}',  resistance 
per  cubic  inch  and  abrasiveness — the  latter 
under  seven  divisions. 

Pure  Carbon  Company,  Wellsville,  N.  Y. 
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Engineering  Works  of  Canada,  Limited 

Head  Offices:  New  Birks  Building,  MONTREAL,  QUE. 

All  kinds  of 

Mechanical  and 
Electrical  Machinery 


Builders  under  the  patents  of  the 

Societe  Alsacienne 


Three  Phase  Electric  Locomotive 


ESTABLISHED  1826 


AUTOMATIC  ELEVATORS— Passenger  and  Freight 

Simplicity        Foolproof        High  Efficiency        Patent  Single  Phase  Motor        High  Starting  Torque 


The  McEWEN  "Kv'iS  ENGINE 

Continuous  Service  for  the  Isolated  Plant 


Tlie  ?vIcK\ven  Eng-iiie  in  your  plant  means  economy  in  steam  consumption,  great  range  of  power  at  coniniand,  and 

and  absolute  flexibility  under  all  conditions. 

To  make  this  possible  theMcEwen  combines  sim- 
plicity and  accessibility  of  all  parts,  great  strength 
in  construction,  and  a  guaranteed  regulation 
by  one  of  the  best  automatic  fly  wheel  governors 
—  the  Begthrup  —  on  the  market 
to-day. 

The  MoEwcn  Engine  is  particularly 
adapted  for  producing  electric  light 
and  power  econoniicall.y.  In  this 
class  of  work  its  ability  to  absorb 
overload  and  its  instantaneous  reg- 
ulation make  it  an  ideal  installat- 
ion. Hundreds  of  isolated  plants  in 
Canada  testify  to  this. 

Built  in  simple  and  compound  units 
up  to  700  H.  P.  Let  us  send  you  our 
catalogue  and  list  of  Canadian 
users.    It  will  convince  you. 


The  Waterous  Engine  Works  Co.,  Limited,  Brantford,  Canada 
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The  Backbone  of  KELLOGG  Receivers 

In  the  i)ast,  exchange  managers  have  always  had  frequent  annoyances  and  expense 
from  broken  receiver  shells  and  mouthpieces.  Valuable  time  was  lost  in  replacing 
them. 

A  few  years  ago  the  Kellogg  Company  started  to  manufacture  receivers  and 
transmitters  with  special  metal  reinforcing.  They  were  well  received — became  the 
admiration  of  every  telephone  man,  and  there  has  been  a  steadily  increasing  demand 
for  them  ever  since. 

In  the  making  of  these  receivers  and  mouthpieces  the 
rubljer  insulation  is  forced  around  the  steel  frame  by 
means  of  special  machinery.  The  receiver  cap  is  reinforced 
in  a  similar  manner  with  the  metal  perforated  disk,  flanged 
at  its  circumference.  (See  lower  part  of  right  hand  illus- 
tration). The  flanges  protect  the  threads  and  rim  of  the 
receiver  while  tlie  perforations  in  the  metal  hold  the  insu- 
lation intact. 

The  illustration  in  the  upper  left  liand  corner  of  this 
page  is  of  a  bunch  of  these  reinforced  parts  in  an  oven. 
These  have  just  been  baking  for  forty  minutes  in  order 
to  eliminate  all  chemical  action,  after  having  been  copper 
plated. 

Our  reinforced  receivers  and  moutiipieces  had  not  long- 
been  in  the  market  before  they  became  known  as  tlie  "Un- 
breakable Receivers"  or  the  "Unbreakable  Mouthpieces." 
l^arge  operating  companies  order  them  in  large  quantities 
because  they  realize  the  greater  economy. 

Do  you  wish  to  be  freed  from  the  expense  and  an- 
niiyance  of  replacing  receivers  and  mouthpieces  every  little 
while?  Tr}-  out  tlie  Kellogg  rubber  jacketed,  steel  rein- 
forced receiver. 


Wishing  You  a 
Successful  New  Year 


KELLOGG  SWITCHBOARD  &  SUPPLY  COMPANY 


OPFKlES  AT 


KANSAS  CITY    CHICAGO    SAN  FRANCISCO 


Our  Canadian  Representatives 
At  Winnipeg      -     HOUSTON  &  CO. 
At  Regina       -     R.  S.  DEERING 


68 


THE    ELECTRICAL  NEWS 


Tungsten  Lamps 

Immediate  delivery.  Ameri- 
can shapes.  An  awfully 
good  lamp.  Send  for  a  trial 
lot,  at  case  lot  price. 

Carbon  Lamps 

The  same  lamp  we  have  al- 
ways handled.  We  couldn't 
improve  on  the  quality  if  we 
tried.  The  price  is  also  right. 

Other  Agencies 

Hotpoint  Electric  Irons,  etc., 
Rollinson  Bell  Ringers, 
Transformers  and  Rectifiers,  Cutter  Flush  Switches,  Plates 
and  Receptacles,  "  Brookduct "  (Circular  Loom),  Prismatic 
Shades.  Switch  Boxes,  Fuses,  etc.  Stromberg  Electric 
Time  Clocks  and  Cost-Keeping  Machines. 


E.  A.  Greene  Co.,  Limited 

145  Church  Street,  Toronto 

TeU.  Adelaide  2240,  2241 


Special  Prices 

on  Electrical  Books 


The  Following  Books  are  Offered  Subject  to 
Previous  Sale 

The  Steam  Turbine,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,   Green   &   Co.,  294  pages,   ilkistrated.     Price  .fl.OO. 

Telegraphy,  bp  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright,  M.A. 
Published  in  1905  by  Longmans,  Green  &  Co.,  504  pages.  Price 
$1,00, 

Electro-Dynamos,  by  Charles  .\shley  Carus-Wilson,     Published  in  189S 

by  Longmans,  Green  &  Company.     298  pages,  Price  50c. 
Elementary   Lessons   in    Electricity   and    Magnetism,   by   Silvanus  P. 

Thompson.     Pulilislml   in   1895  by   MacMillan   &  Company,  628 

pages,  illustrated,     Piirr  IliOc. 
Electric   Lighting   &   Heating,   by   Sydney    F.    Walker,     Published  in 

1907   by   Norman    W.    TIenley    Publisliing   Company,     438  pages, 

illustrated.     Price  .$1.00, 
Dynamo-Electric  Machinery,  by    Francis    li.    Crocker,    E.M.,  Pli.l). 

Published  in  190S  by  American  Scliool  of   Correspondence.  280 

I)ages,  illustraleil.     Price  .$1.00. 
Telephone  Law,  by  A.  II.  McMillan.     Published  in  1908  by  McGraw 

Publishing  Comiiany,     .'i32  pages.     Price  $1.50. 
Explanations  of   Switch   and   Signal   Circuits.     Published   in   1907  by 

1  loran  &  Kasner,     140  pages.     Price  40c. 
Elementary    Electrical    Calculations,   by   W.    II.    N.   James,  A.R.C.Sc. 

Puldished  in  1905  liy  Longmans,  Green  &  Company,     216  pages, 

illustiatcd.     I'ricc  .50c, 
Practical   Alternating   Currents  and   Power  Transmission,  by  Newton 

Harrison,  C.E.     I'ublislud  in  19110  by  W.  L.  Hedenberg  Publish- 
ing Company,     'AKi  pay<  s,  illuslrated.     Price  50c. 
Practical  Methods  of  Electro-Chemistry,  by  F.  M,  Perkin,  Ph.D.  Puli- 

lishcd  in  190."i.    .■;22  pa^'cs.     Price  .$1.0(1. 
Treatise  on  Thermodynamics,  by  1  )r.  .\Ia.x,   Planck.     Publislied  in  190;;. 

272  pages.     Price  .$1,00. 
Text-Book   of   Electrochemistry,   by    Svantc   ,\i  rljciiius.     Published  in 

1902,     .'',44  pages,  illustrated.     Price  $1.00, 


HUGH  C.  MacLEAN, 

220  King  Stre«t  West 


LIMITED 

Toronto,  Ontario 


DOSSERT  CONNECTORS 

FOR  MINE  INSTALLATIONS 

The  large  increase  in  our  orders  shows  that  the  ob- 
vious advantage  of  using  Dossert  Connectors  in  the 
electrical  equipment  of  Coal,  Copper  and  other 
Mines,  are  being  increasingly  appreciated  by  Elec- 
trical Engineers. 

Write  for  Catalogue  Number  Five 


DOSSERT  & 
242  West  41st  Street 


COMPANY 

New  York 


General  Representative  for  Canada:  IRVING  H.  SMITH, 
406  St.  Nicholas  Buildinir,  Montreal 


The  D-P  Battery  Co. 

Protect  the  INTERESTS  of  CONTRACTORS  & 
do  NOT  quote  TRADE  TERMS  to  Private  Users. 

IT  RESTS  WITH  THE  TRADE 
TO    SUPPORT   THIS  POLICY. 


Efficiency 
Capacity 


E 


conom  V 


Canadian  Agencu  :  MesSrs.  O'LEARY  &  Co., 
H^^^^Hi^^^^^HI  Montreal,  Vancouver,  Winnipeg. 


TD. 


The  D-P  BATTERY  Co.,  E 

BAKEWELL,  ENGLAND. 


ESTABLISHED  1888.  CODE  :  A  B  C,  5th  EDITION. 

CONTRACTORS  to  the  ADMIRALTY  and  WAR  OFFICE 


100  per  cent   Carbon    Brush  Efficiency 


is  invariably  obtained 
wherever  LE  VALLEY 
VITAE  BRUSHES  are 
intelligently  used. 

VITAE  BRUSHES 

REDUCE  Coiiinuitator  Repairs 
INCREASE  Cuircnt  Output 
S.'\  VE  Shut-down  Losses 
E\  rry  Hrusli  sold  under  an  ab- 

soluti.^  j^MiiU-ii nice. 
IMoncy  back  if  not  satisfactory 
Why  oxperinicnt. 
.\    TRIAL   ORDER    will  con- 
vince. 
.Samples  g-hidly  sent 


Le   Valley    Vitae  Carbon 
Brush  Company 

Il2:i  Park  Ave,  New  York  t^ily 
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Rubber  Covered  Wires 

and  Cables 

For  Power,  Light  and  Telephone  Work 

INCANDESCENT  LAMP  CORD 
FLEXIBLE  SWITCHBOARD  CABLES 

Special  Cords  and  Cables  for  all  kinds  of  Electrical  Work 

Prompt  Shipments  from  Canadian  Factory 

Boston  Insulated  Wire  &  Cable  Co. 

Canadian  Offu-e  and  Fa('Tory  : 

Hamilton,  Ontario 


The  Lancashire  Dynamo  &  Motor  Company 

of  Canada,  Limited  152-4  Bay  street,  TORONTO 
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NAUGLE 

Pole  &  Tie  Co. 

5  South  Wabash  Ave.  . 
Chicago  Illinois 

Our  yards   are  located 
adjacent    t  o  Canadian 
Territory  which  guaran- 
tees 

Our  Motto 
Service  Price  Quality 
Try  Us  Once 

POLES 

John  Starr,  Son  &  Co. 

Limited 

158  Granville  St.      -      HALIFAX,  N.  S. 

Electric 
Lighting 
Supplies 


Lamps,  Sockets,  Rosettes,  Wires,  Cords, 
Conduit,  Moulding,  Switches,  Cut- 
OuTs,  Fixtures,  etc.,  etc. 

Large  Stocks        -        Prompt  Shipments 
Write  Us  for  Low  Prices 


^  CEDAR  POLES  „ 


E 
D 
A 
R 


We  have  large  stocks  of 
them  for  prompt  shipment 
at  low  freight  rates. 


National  Pole  Co. 

Escanaba,  Mich. 


O 

L 
E 
S 


Cross- Arms 


Our  specialty  is  man- 
ufacturing Cross-Arms 
from     sound  straight- 


grained  Douglas  Fir. 


No  order  too  large 
for  us  to  fill  nor  too 
small  to  receive  careful 
attention. 


Send  us  your  specifications  and  get 
our  prices  before  placing  your  orders. 


Cameron  Lumber  Co. 


Limited 


Mills  and  Office 


VICTORIA,  B.  C. 


Hundreds 
of 


Single-Phase 
Motors 


are  in  daily  use  operating  woodworking 
machinery  of  every  kind  and  type. 


t  H.  F.  motor  specially  adapted  to  a  tongue 
and  grooving  machine. 

They  arc  especially  popular  for  the  operation  of  manual  training 
Kcliool  machinery. 

%  to  40  Horse  Power  25  to  140  Cycles 

Manufactured  hy 

CENTURY  ELECTRIC  CO. 


19th  &  Olive  Streets 

.loN'KS  &  Moore  Electkic  Co,  Li  d. 
District  .Sales  Agents, 
•m  Adelaide  St.  W., 
Toronto.  Ont. 


St.  Louis,  Mo. 

HiNTON  Ei,EC.  Co.,  Ltd.. 

District  Sales  Agents,  - 
Vancouver    -  Victoria 
Britisli  Columbia. 


The  CANADIAN  FAIRBANKS-MORSE  CO.,  LTD. 

Montreal,  Calgary,  Edmonton,   Ottawa,  Toronto.  St.  .lolm.  Van 
couver,  Victoria,  Winni])cg,  Hcgina,  Saskatoon. 
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24  Cedar  Pole  Yards 

In  B.  ('.,  Idaho  and  Washington.   Wk  Ship  From  Ouh 

British  Columbia  Stocks 

TO 

Quebec      Ontario  Manitoba 
Alberta  and  Saskatchewan  Points 

Write  for  Delivered  Prices  on  "^Byi 

WESTERN 
RED  CEDAR  POLES 

Western  Lumber  &  Pole  Co. 

Main  Office  :     DENVER,  Colo. 


Good  Poles 
Quick 

That  means  us.  Our  British 
Columbia  stocks  are  complete, 
and  they're  the  finest  poles 
grown  anywhere — straight, 
sound,  and  strong.  We  can  ship 
them  quick,  and  that  means  a 
lot  at  this  season  of  the  year. 
Wire  us  for  prices  today. 

The  Lindsley  Brothers  Co. 


"GOOD  POLES  QUICK" 


Spokane 


Calgary 


^Tittsburg'^  Insulators 

WHY    YOU    SHOULD    USE  THEM 

QUALITY 
DESIGN 

UNIFORMITY 

SATISFIED  USERS 


PITTSBURG''  Insulators 

are  (lesigned  and  made  to  give  the  inaxiuuiiii 
efficiency  under  the  most  severe  conditions. 
Uniform  glaze,  hody  and  appearance.  Matle 
for  voltages  from  4,0()0  upward. 

THE  PITTSBURG 
HIGH    VOLTAGE    INSULATOR  CO. 

Main  Office  and  Factory,  DERRY,  PA. 
Toronto  Office,  Telephone  Building 
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The  Most 
Complete 
Assortment 
of  Stock, 
Sizes  and 
Styles. 


Type  A.   The  usual  box. 
Dust  tight  coFer. 


Type  P.  A  cheap  box 
with  a  door  and  trim. 


Type  C.   A  better  one- 
beaded  and  paneled. 


Type  G.  With  a  beveled 
plate  glass  jianel  in  door. 


Type  SW.   Steel,  with 
natural  oak,  mahogany 
or  walnut  finish. 


Lower  Priced. 


COLUMBIA— QUALITY— STEEL  CABINETS 
Get  Acquainted  Now.     Write:   COLUMBIA,  226  E.  144th  ST.,  NEW  YORK 


CAMPBELL  TIME  SWITCH 

II  THE  BEST  (PATENT) 


Clock  movement 
unproved,  power- 
ful, built  in  our 
own  factory. 


Regulate 
Clock 


indicatea 

n  clock 


Clock  Dial  re- 
ives carrying 
Trip  Hand«  with 
il.  Set  by  looBen- 
ing  thumb  nut. 


Geared  lock. 
Draws  door  tight 
all  around  to  a 
rubber  gasket 


Weather  proof 
!       iron  box. 


Send  for  Price  List 
CAMPBELL  ELECTRIC  CO.,  LYNN,  MASS. 

Canadian  Representative— Irving'  Smith,  406-7  St.  Nicholas  Bldg., 
Montreal 


"SHAWMUT" 

Electrical  Material 

Enclosed  Fuses 

Fuse  Blocks 

Porcelain  Cutouts 

Fuse  Wire  and  Ribbon 
Fuse  Links 

Ground  Connection  Clamps 
Nipples  and  Couplings 

Stage  Pockets  and  Plugs 

Metal  Cable  Clips,  Etc. 

Manufactured  by 

CHASE  -  SHAWMUT  CO. 

Newburyport,  Massachusetts 
FR.ANK    G.  SCOFIELD 

REPRESENTATIVE  FOR  ONTARIO 
702  LUMSDEN  BLDG.         »         TORONTO,  ONT. 


Buy  National  Wirum  Lamps 

The  kind  that  do  not  break  and  the  only 
ones  to  retain  their  ductiHty  through  Hfe 

WRITE    us    FOR  PRICES 


National 
Engineering 
Company 

Limited 
11  St.  Sacrament  Street 
MONTREAL 

Telephone  Main  48 
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Pole  Line  Material 


We  can  furnish  any  quality  of  arms,  pins, 
brackets,  or  pole  line  hardware  you  call  for  if 
you  can  wait  for  factory  shipment,  but  stock  only 
which  carries  our  guarantee. 


This  includes:  Washington  Fir  not  less  than  85%  heart,  Georgia  Pine  Long 
Kyanized — Spruce.    Pins  and  Line  Hardware — A  T  and  T  specifications. 


Leaf — not  less  than  75%  heart 


STUART-HOWLAND  COMPANY 


131  to  141  Federal  St., 


BOSTON 


Post  Hole  Auger 

This  style  of  auger  is  sim- 
ple, strong,  lasting  and 
withall  Efficient. 

Sizes  No.  396— 12  6  stem, 
No.  39 6- A  —  14  &  stem. 
No.   396-B  —  14  8  stem, 


For  lightness,  strength  and 
durability  we  like  this  pattern. 
It  will  work  its  way  rapidly  in 
soil  of  a  free  texture,  Sand, 
Clay  or  Loam.  It  is  simple  in 
construction  and  not  at  all  deli- 
cate. It  can  be  handled  vigor- 
ously and  accomplish  results. 

WRITE  FOR  OUR 
CATALOGUE 

Mathias  Klein  &  Sons 

Canal  Station  59,  Chicago,  111. 


Style  No.  33  all  Bracket 

GAIL-WEBB  MANUFACTURING  CO. 

Manufacturers  of  All  Kinds  of  ADJUSTABLE  ELECTRIC  FIXTURES 

Desk  and  Floor  I'ortables,  Wall  Brackets,  Ceiling', 
Bencli  and  Lathe  Fixtures.    Wire  Lamp  Guards. 
FACTORY  F!XrURES  OF  ALL  KISDS  A  SPECIALTY 
n    •!   117    LL     1i/l£  135  Washington  Street 

Gau-Webb  Mrg.  to.  buffalo   .  n.y 


UNION 


N.  E.  CODE  FUSES  AND  BLOCKS 


"Union"  Enclosed  Fuses  "Union"  N.E.  Code  Blocks 

Manufactured  by  Chicago  Fuse.  Wire  &  Mfg.  Co.. 
Chicago  and  New  S'ork 

No  matter  what  your  want.s  are  in  Enclosed  Fuses, 
we  can  always  meet  the  demand  in  Amperes,  Voltage 
and  Current  Capacity. 

Fuse  Manufacturers  for  Twenty  Years 

Union  Fuses  and  Cut  Outs  are  used  by  all  the  larg- 
est Power  and  Railway  Companies  in  the  United 
States. 


Eveiy  Fuse  Guaranteed. 


Write  for  Catalogue. 


Chicago  Fuse  Mfg.  Co.,  Chicago,  New  York 

Represented  by 

Central  Electric  &  School  Supplies 


Toronto,  Ontario 

and 


Limited 


Munderloh  &  Company,  Montreal,  Quebec 


ALUMINUM 


FOR 


Bus  Bars 
Railway  Feeders 
Transmission  Line 

Northern  Aluminum  Co. 

1503-4  Traders  Bank  Bldg.  TORONTO  Limited 


74 


IHE   ELECTRICAL  NEWS 


Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Charles  H.  IDitcbcll 
Percival  H.  IDitcbcll 

Consulting  and  Sapervising 
Engineers 


Hydraulic,  Steam  and  Electrical  Power  Plants 
Industrial  and  Municipal  Eng^ineering. 


Traders  Banic  Building,  Toronto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  MERRILL 

B.  A.,  B.  A.  Sc. 
Member  Can.  Soc.  C.  E.,  Member  A.  I.  E.  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission.  Electric 
Lighting.   Electric  Railways.   Municipal  Engineer- 
ing.   Industrial  Plants.    Reports,  Valuations,  Etc. 
59  Yonge  St.,  Toronto 
Phone  M.  717.       Residence,  College  55+^  


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
Suite  101,  Board  of  Trade  Bldg.,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Povirer  Plants 

Telephone  Main  6737  702  Canadian  Express 

Bldg,  Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Craig  St.,  Montreal 


Cecil  B.  Smith     J.  G.  G.  Kerry     W.  G.  Chace 

Smith,  Kerry  &  Chace 

Engineers 

Hydraulic.  Steam.  Electric,  Municipal,  Railway 
Toronto;  Vancouver;  Boise,  Idaho; 
Portland,  Oregon 


JAS.  C.  ARMSTRONG 

Consulting  Engineer 
ELECTRICAL  MECHANICAL 
Water  Powers,  Street  Railways  &  Cement  Plants 

Reports  for  Financing,  Plans,  Speciflcations, 

Inspection,  .Supervision  and  Management 
Toronto  Office.     1203  Traders  Bank  Building 
Bell  Phone  Mair.  li)6o. 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E.,  M.Am.  Electro-Chemical  Soc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIP  PLACE  M3NTREAL 


BOWRING  &  LOGAN 

ENGINEERS 

Municipal  and  Private  Power  Schemes 

Reports,  Plans,  Specifications  and 
Management  dtiring  Construction 

Head  Office:— 322  Donald  St.,  WINNIPEG 
Sub  Office:— 43  Victoria  St  ,  Toronto 


R.  A.  ROSS  &  CO. 

Consulting  Engineers 

MECHANICAL       STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


P.  W.  SOTHMAN  J.  A.  BrUNDIGE 

F.  P.  Mansbendei, 

P.  W.  SOTHMAN  &  CO. 

ENGINEERS 

Hydro-Electric  Development 
High  Tension  Power  Transmission 
Supervision  and  Management 
KENT  BUILDING  TORONTO 


HENRY  J  WELCH  &  COMPANY 
Chartered  Accountants 

Audits,  Investigations  43  Kino  St.  W. 
Cost  and  gen(?ral  systems  Toronto 
Assignments  and  liquidations  Canada 

Office  and  financial  stipcrintendence 


Electrical  Testing 

Laboratories 

'Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


J.  H.  LARMONTH 

Consulting  Engineer 

Construction  supervision  of  Electric  Light, 
Elcctcic  Railway  and  Gas  Plants. 

542  Confederation  Life  Bldg.,  Toronto 


FRANCIS  DAGGiER 

Consulting  Telephone  Expert  on 
Rates,  Organization  and  Operation 
of  Local,  Rural  and  Municipal 
Telephone  Systems. 


21  Richmond  St.  W. 


TORONTO 


Charles  F.  Gray 

CONSULTING  ELECTRICAL 
ENGINEER 

Empress  Block,  WINNIPEG. 


ESTABLISHED  1849. 

BRADSTREET'S 

Offices  Tbrounliout  tlie  Civilized 
Wortd. 

Executive  Office  : 
Nos.  346  and  348  Broadway,  New  York  City  U.S.  A 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the 
controlling  circumstances  ot  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring,  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished 
and  are  available  only  by  reputable  wholesale 
jobbing  and  manufacturing  concerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Offices  in  Canada  :  Halifax,  N.S. ;  Hamilton,  Ont., 
London,  Ont. ;  Montreal.  Que. ;  Ottawa,  Ont. ;  Que- 
bec, Que.  ;  St.  John,  N.B. ;  Toronto,  Ont. ;  Vancou- 
ver, B.C.;  Winnipeg,  Man.; Calgary,  Alta.;Edmon- 
ton,  Alta. 

THOS   C.  IRVING, 
Gen.  Man.  WesternCanada,  Toronto 
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PACKARD  METERS 

for  all  circuits 

Permanent  Accuracy 


Always  Reliable 


Long  Life 


[Jnquestional)le  leasts  have  proved  ihat  Packard  Meteis  are  superior  in 
accuracy  under  wide  variations  from  normal  voltage  and  are  therefore  the 
most  satisfactory  and  reliable  metei'  to  instal  in  any  line. 

All  Meters  supplied  and  guaranteed  by 

The  St.  John  Railway  Company 

ST.  JOHN,   N.  B. 


The  Steel  Company  of  Canada^  Limited 

Manufacturers  of 

COPPER  WIRES  and  CABLES 


Consult  us  regarding — 

Bare  Copper  Wire 
Copper  Trolley  Wire 
Copper  Cable 

for 

Electrical  Construction  Work,  Transmission  and  Trolley  Systems 


District  Sales  Offices 
HAMILTON  TORONTO  MONTREAL  WINNIPEG 

VANCOUVER  VICTORIA  ST.  JOHN  HALIFAX 


THE   JORDAN    TAP^ON   FOR   MOULDING  WORK 

ime 
ig  st 


A  real  Time  Saver  which  means  a  Money  Saver,  making  the  best  class  of  work  It  is  not  necessary  to  have  the  ends  of 
the  capping  straight  as  the  cover  of  the  Tap-on  overlaps  the  capping,  thereby  covering  any  bad  ends  of  capping 


Approved  Moulding  Fitting 
manufactured  in  all  styles 
by 


i  1  I 


JORDAN  BROS.,  Inc. 


FOR  SALE  BY  ALL 
SUPPLY  DEALERS 

New  York 
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MICA 


KENT  BROTHERS 

King-ston,  Ont.,  Canada 

Miners,  Exporters  and   Dealers  in 
Canadian  Amber  Mica. 
Thumb   Trimmed,    Cut    to  Size, 
Splittings,    Discs,    Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


Electric  Weld  Rail  Bonds 


The  conductivity  of  Bonds  installed  by  our 
process  can  never  be  impaired  by  moisture  or 
oorrosion. 

When  once  installed,  they  are  on  to  stay  and 
cannot  be  removed  without  actual  mutilation  and 
considerable  hard  work. 

Write  for  Booklet 

The 

Electric  Railway  Improvement  Co. 

Office  and  Works,  6005  Carnegie  Avenue 
CLEVELAND 


Porzellanfabrik  Hermsdorf 

Sachsen  - Altenburg^  Germany 


Wall  Duct  for  the  High  Tension 
Transmission  Station  of  the 

Hydro  -  Electric  Power 
Commission  of  Ontario 

110,000  Volts 

Sole  Agents  for  Canada 

Watson  Jack  &  Company 

709  Power  Building,  MONTREAL 


77 


Simplex  Electric  Toaster 

CONVKNIENT  IN  THK 

Breakfast  Room,  Sick  Room,  Apartment, 
whatever  there  is  an  electric  light  fixture 

Uses  less  current  for  the  work 

than  any  other. 
Toasts    bread    an    even,  crisp 
brown. 

Does  not  curl  slices  nor  scatter 
crumbs.     The  "Keep  Hot" 
rack  gives  greater  capacity. 
An  ornament  to  any  table. 

Simplex  Electric  Heating  Pad 

"The  Waterlesi  Hot  Water  Bottle" 

Light,  flexible  and  soft. 

Stays  hot  as  long  as  required, 
temperature  automatically 
limited. 

May  be  used  in  any  position. 

Invalids  and  elderly  people  like 
it  as  a  foot  wtirmer.  (josts 
about  Jc.  an  hour. 

100  other  popular  devices.        Send  for  catalog. 

SIMPLEX   ELECTRIC  HEATING  CO. 

BELLEVILLE,  ONT. 
CHICAGO,  ISS.DespIainesSt.  CAMBRIDGE,  MASS. 

SAN  FRANCISCO,  612  Howard  St. 


THORDARSON 

Multiple  SigiiMLighting  Transformers 

witli  low-voltage  Timgsteii  lamps  make  the 
besl  sign-lighting  combination  knf)wri: 
one  that  cannot  l)e   equalled  foi- 

Brilliance       Economy  Durability 


Electrically,  magnetically  and  mechanically  perfect, 
Thordarson  Transformers— placed  on  or  near  the 
sign — -step  down  the  current  to  proper  voltages. 
Range  in  capacity  from  100  to  2000  watts  sizes, 
ladestructible.  Eadorsed  by  National  Board  of  Fire 
Underwriters. 

Thordarson  Sign-Lighting  Transformers  are  for  alter- 
nating current  o)ily.  Carried  in  stockhy  all  electrical  joh- 
ers.  Our  circular  is  yours  for  the  asking. 

Thordarson  Electric  Manufacturing  Co., 


503  S.  Jefferson  Street, 


Chicago,  U.S.A. 


"Royal"  Switch  Boxes  and  Spacers 


Manufactured 
in 

Toronto 


Quick  Delivery 


Approved  by 
National  Board  of 
Fire  Underwriters 


WRITE  FOR  PRICES 


PECK     ELECTRIC  LIMITED 

Jarvis  and  Adelaide  Streets,  TORONTO 

Manufacturers  of  Electric  Automobiles,  Switch  Boxes,  Spacers,  etc. 
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Completely  Enclosed 

For  Cleanliness  and  the 
Protection  of  Moving-  Parts 

ROBB 

COMPOUND 
ENGINES 

are  built  for  continuous  service  without  at- 
tention and  for  all  kinds  of  factories,  mills 
and  electric  plants. 


Speed  just  right  for  direct  counection  to 
electric  generators  of  standard  makes,  Tur- 
bine Pumps,  Pans,  etc.,  250  to  500  r.p.in. 

Ask  for  Bulletin  No.  201 

Sole  Canadian  Agents  for  C.  A.  PARSONS  &  CO..  Newcas'.le-on-Tyne 
Turbines,  Turbo  electric  Generators,  Turbo  Pumps, 
Blowers  and  Compressors 


International  Engineering  Works 

Owners  of  the  works  formerly  owned  by  Limited 

ROBB  ENGINEERING  COMPANY 

Works  :   AMHERST,  N.  S.,  CANADA 
South  Framin^hatn,  Mass. 

DISTRICT  OFFICES  : 
Tanadian  Express  Building,  Montreal    -   R.  W.  Robb,  Manager 
Traders  Bank  Building,  Toronto     -     William  McKay,  Manager 
Union  Bank  Building,  Winnipeg  -    W.  F.  Porter,  Manager 

Grain  Exchange  Building,  Calgary      -      J.  F.  Porter,  Manager 

'   39-17 


Samson  Water  Wheels 

As  you  know,  it  is  the  usual  practice  when  installing  water  wheels  to  drive 
generators,  to  get  a  wheel  large  enough  so  that  the  normal  power  required 
will  be  delivered  at  from  3/4  to  7/8  gate  opening. 

It  is  evident  therefore  that  you  ought  to  buy  a  wheel  that  shows  its  best 
efficiency  at  these  stages,  and  that  has  a  high  average  efficiency  also. 

The  Samson  in  official  tests  has  reached  efficiencies 
,  of  over  89%  at  3/4  and  7/8  gate  opening  with  corre- 
spondingly high  efficiencies  at  all  other  stages. 

These  remarkable  good  results  prove  that  the  Sam- 
son wheel  is  worthy  of  your  earnest  consideration. 


May  we  send  our  Catalogue  ? 


William  Hamilton  Company 

Peterborough,  Ont. 
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Leonard  Corliss  Heavy  Duty  Tandem  Compound  Engine 

for  Medium  and 

High  Speeds 
lOO  to  235  R.  P.M. 

Built  in  Units  up 
to  1500  Horse 
Power 

These  engines  are 
Absolutely  Noiseless, 
are  of  Massive  Design 
and  built  Proportion- 
ately throughout. 

The  Frame,  including  guides  and  main  bearing,  is  cast  in  one  solid  piece,  thus  insuring 
greatest  rigidity.    High  Economy  is  the  particular  feature  of  this  eng'ine. 

MADE  BY 

E.  LEONARD  &  SONS    -   London,  Ont. 

MANUFACTUKEKS  OF 

High  and  Slow  Speed  Engines  of  all  kinds,  Boilers,  Heaters,  Tanks  and  Steam  Plants  Complete. 

Warehouses  and  Ag'eneies  at 

MONTREAL,  QUE.     -     ST.  JOHN,  N.B.     -     CALGARY,  ALTA.     -     WINNIPEG,  MAN.     -     VANCOUVER,  B.C. 


Turbine  Pumps 


"INGLIS"  Pumps  are  the  first  choice  of  both  Engineer  and  Owner,  where  High  Quality, 
lifficiency,  and  Economy  are  considerations — Write  us  for  Photos,  Prices  and  other  information 

The  John  Inglis  Company,  Limited  iteVe?^ 

14  Strachan  Avenue,  TORONTO,  CAN. 
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WE  MAKE 


60,000  ft.  lbs.  capacity 


Water  Wheel  Governors  in  25  standard  design.-.  Water  Wheel 

Governors  of  special  design  to  meet  special  requirements.  Mechan*- 
ically  Operated  Relief  Valves  which  are  absolutely  positive  in 
action.  Govemors  for  \ar^e  Steam  Engines.  Governors  for 
Large  Gas  Engines,    Frequency  Recorders  for  switch-board  gallery 

or  office  use.    Precision  Tachometers  or  Speed  Indicators.  Lon^ 
Distance  Speed  Indicators  for  office  use.   Speed  Recorders. 

We  Guarantee  All  of  our  roduct  to  be  the  Best  rocurable,  and 
will  be  glad  to  correspond  with  you  in  reference  to  any  of  it. 

The  Lombard  Governor  Co.,  Ashiand,  Mass. 


Rush  Jobs 


The  quality  of  insulation  used  on 
hurried  repairs  is  more  important 
than  in  ordinary  work,  because 
the  danger  lies  right  there — in  the 
hurry.  If  time  is  precious,  mater- 
ial should  be  the  best. 

For  those  quick  splices  the  best  is 
"A"  SPLICING  COMPOUND. 


Walpole  Rubber  Co.  Limited 

MONTREAL,  CAN. 
Liquid  and  Rubber  Insulation 

American  Co. —  MASSACHUSETTS  CHEMICAL  CO. 
Walpole,  Mass. 

Pioneers  in  Insulation  Engineering 


^\  r;ii; 


TRADE  MARK. 


Canadian 

Billings  &  Spencer 


Limited 


Drop  Forgings 


WELLAND,  ONT. 


Send  us  blue  prints  or  models  Jor  estimates. 


Transmission  Towers 


DOUBLE  CIRCUIT  TOWER 
One  of  3,300  Towers  furnished  for 
the  300  mile  Transmission  Line  of  the 
Hydro  Electric  Power  Commission  of 
Ontario.  Transmitting-  a  110,000 
volt  current  from  NIAGARA  FALLS 
to  the  principal  cities  of  ONTARIO. 

The  largest  single  order  of  Trans- 
mission Towers  ever  placed. 


Hot  Galvanized  or  Painted 

Estimates  furnished  on 
application 


The  Canadian 
Bridge  Co. 

Limited 


Walkerville,  Ontario,  Canada 


Manufacturers  of 

steel  railway  and 
highway  bridges 

Structural  Steel  of  all  kinds 


Yager's 
Soldering  Fluxes 

4  Forms— 1  Result— A  Perfect  Joint 

VVc  don't  ask  you  to  take  our  word  for  it 
that  YAGER'S  Fluxes  are  the  bcst-we  want 
you  to  g-ive  thcni  your  severest  test  AT  OUR 
EXPENSE  iind  jn-ovc  it  for  yourself.  Send 
to  us  (or  sani|)les  of  the  kind  you  want, 
with  your  dealer's  name  and  address  and 
make  your  own  tests. 

Yager's  Halts  have  been  imi)roved  and 
kept  ui>to-date.  Yager's  Stick,  Paste,  and 
Fluids,  are  Now  Forms  on  the  Yager's  .Salts 
base  for  greater  convenience. 

Write   Now  for  Sample  and  Discounts  to 
the  Trade 


ALEX. 


R.  BENSON 

HUDSON,  N.  Y. 


COMPANY 


Till':       Ll'.C'l-RICAI.  NF.VVS 


- 
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Vertical  High  Speed 

Steam  Engines 


Especially  designed  for  Direct  Connection  lo 
Electric  Generators. 

Economical  in  Upkeep  and  in   Floor  Space 
required. 

Illustration  shows  one  of  our  Vertical  High 
Speed  Steam  Engines  recently  installed. 

This  Engine  is  150   H.  P.  Direct  Connected 
to  1 00  K.W.  Generator. 

When  Building-  or  Remodelling  your  Power  Plant,  be  sure  to  get  our 
Catalogues  and  Prices  on  Engines,  Boilers,  etc.  G.  &  McC.  Equip- 
ment   means    STEADY     SERVICE     ALL     THE  TIME. 


The  Goldie  &  McCuUoch  Company,  Limited 


WESTERN  BRANCH: 
248  McDermott  Ave.,  Winnipeg,  Man. 
MARITIME  PROVINCES: 
13-15  Dock  St.,  St.  John,  N.B. 


Gait,  Ontario,  Canada. 

QUEBEC  AGENTS: 
Ross  &  Greig,  412  St.  James  St.,  Montreal,  Que. 
BRITISH  COLUMBIA  AGENTS: 
Robt.  Hamilton  &  Co.,  Vancouver,  B.  C. 


^^The  Recognized  Authority  on  Wiring  and  Construction'' 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 


Over  267,000  Sold 


By  H.  C.  Gushing  Jr. 


19th  Year 


Metnbey  American  Institute  o/  Electrical  Engineers;  formerly 
Electrical  Inspector  Jor  Boston  Board  of  Fire  Unrienufilcn 
and  Underwriters'  Tariff' Association  n/ New  York. 


19th  Edition 


1913  Standard  Wiring 

is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  191 2  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice. 

"  It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


$1.00 

Electrical  News,  220  King  street  west  Toronto,  Canada 


Sent  to  any  address, 

postpaid,  on  receipt  of 


Leather  Cover 
Pocket  Size 


"The  Best  Book  on  Wiring  Ever  Produced  "~E.  T.  BiBDSALL,  M.E.,  A.I.E.E. 
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Highest 
Efficiency 


CARS 

MADE 
RIGHT 


Electric  City 
and  Interurban 
passenger  cars. 
Electric  ex- 
press cars  and 
locomo  t  ives. 
Sprinklers  and 
work  cars.  Car 
seats,  car  cur- 
tains and  a  very 
large  variety 
of  brass  and 
bronze  car 
fittings. 


Ottawa  Car  Co.,  Ltd 

are  Designers  and  Builders  of 


Lowest 
Upkeep 
Cost 


Snow  Swespers 
and  Plows — 
the  most  per- 
fect design  and 
constr  uction — 
simple  mechan- 
ism— quick  and 
effective  o  p  e  r- 
ation.  An  im- 
mediate delivery 
can  be  made 
of  Standard 
Sweepers,  spec- 
ial types  design- 
ed and  built  or 
built  to  your  own 
specifications. 


Always 
Ready 
for  Service 


Send  Them  Your  Inquiries" 

as  they  are  at  your  service  for 
specifications,  drawings, 
estimates  and 


prices. 


Satis- 
faction as 
sured  on  all  or 
ders  and  deliver- 
ies made  promptly. 


ntinuous  work 
has  proved 
their  worth 


Remember  the  Address:    COR.  KENT  AND  SLATER  STS.,  OTTAWA,  ONT. 
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We  Have  for  Immediate  Delivery  the  Following 

DIRECT  CURRENT  MOTORS 

I — 20  h.  p.  500  V.  Westinghouse  Electric  Co.  Rebuilt 

1  —  10  h.  p.  250  V.  Royal  Electric  Co. 

1  —  12  h.  p.  250  V.  700  R.  P.  M.  McLachlan  Co. 

1  —  10  h.  p.  500  V.  1350  R.  P.  M.  Canadian  General  Electric 

1—  6  h.  p.  500  V.  1600  R.  P.  M.  Toronto  Electric  Motor 

2 —  3  h.  p.  250  V.  Toronto  Electric  Motor 

\—y^  h.  p.  230  V.  850  R.  P.  M.  Rochester  Electric  Co. 
1— >^  h.  p.  500  V.  Jones  &  Moore 

DIRECT  CURRENT  DYNAMOS 

I  — 160  light  125   Volt  Westinghouse  Generator  with  switchboard  Rebuilt 

1 —  30  light  125  Volt  United  Electric  Co.  Generator 

ALTERNATING  CURRENT  MOTORS 

2 —  %  h.  p.  60  Cycle  1  1 0  V  Single  Phase  Emmerson  Motors  New 
1  — h.  p.  60  Cycle  110-220  V  Single  Phase  Century  Motors  Rebuilt 

At  a  few  minutes  notice  we  can  supply  the  Celebrated  Le  Valley  Vitae  Carbon  Brush  in  any  size. 

AND  REMEMBER    We  have  the  Best  Equipped  Repair  Dept.  in  the  Province. 


The  Electrical  Maintenance  &  Repairs  Co.,  Ltd. 

162  Adelaide  Street  West,  TORONTO 

Long  Distance  Phones  Adelaide  902-903 


Renold  Patent  Silent  Chain  Drives 


98.2%  Efficiency 
Absolutely  Reliable 

Write  for  particulars 


180  H.P.  Renold  Chain  drive  from  Motor  to  Lineshaft  in  Textile  Plant 


JONES  &  GLASSCO.  Engineers,    '"'a^/.S?'"  MONTREAL 

(EEGISTERED) 

We  stock  Chain  and  Repairs 
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LUCEO 

MADE   IN  CANADA 


No.  6023 — 14"  Luceo  Semi  Indirect  Bowl 
No.  6027 — 16"  Luceo  Semi  Indirect  Bowl 

is  Blown  and  moulded  in  many 
beautiful  and  decorative  designs 
which  will  give  the  highest  pos- 
sible efficiency  where  used  in  connection  with  light  source  of  great  brilli- 
ancy. Luceo  glass  is  specially  adapted  for  home  and  commercial  lighting. 
We  make  a  specialty  of  Street  Lighting  Glass,  no  other  glass  can  compare 
with  Luceo  for  effective  Street  Illumination.  Your  inquiries  regarding  any 
specialties  in  glass  are  earnestly  solicited.  Have  your  architects  specify 
Luceo  if  you  would  have  the  best. 


REFLECTORS,  LANTERNS, 
SEMI  -  INDIREQ  BOWLS 
AND  BALL  GLOBES 


LUCEO  GLASS 


No.  1263— Luceo  Lantern  12  x  6 
Furnished  in  5  sizes 


No.  4029— Luceo  250-400  W^att 


^  JdPforsoii  Glass  Q)mpoony 


Toronto 


Canada 


"Smith" 
Francis  Turbines 

Power  house  of  the  Metropolitan  Water  and  Sew- 
erage Board,  Clinton,  mass,  (now  owned  by  City 
ot  Boston),  where  we  have  four  hydraulic  turbine 
units,  each  of  1600  Horse  Power,  under  too  ft. 
head,  in  constant  operation.  Turbines  designed  for 
heads  from  5  feet  to  600  feet. 

SEND  FOR  BULLETIN  N 

S.  Morgan  Smith  Co.,  York,  Pa. 

Branch  Offices  :  176  Federal  St.,  BOSTON,  MASS. 

644  American  Trust  Bldg.,  CHICAGO 


Use  3  lights  at  the 
old  cost  of  One 

For  the  same  money  that 
you  now  pay  for  current  for 
the  old-style  carbon  lamp,  you  can  have 
your  choice  of 

3  times  as  much  light  in  each  room — or 
3  times  as  many  rooms  lighted— or 
3  times  as  many  hours  of  light 

if,    instead   of   the   carbon    lamp,    you  use 

C.G.E.  MAZDA  LAMPS 

Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 

Montreal    Halifax    Ottawa    Cobalt    South  Porcupine    Winnipeg    Calgary   Vancouver   Victoria   Nelson    Prince  Rupert 
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Electrical 

Wires  and  Cables 


Bare  and  Insulated  Copper  Wires  and  Cables. 

Bare  and  Insulated  Electric  Wire  and  Cables  for 
Aerial  and  Underground  Use. 

Railway  Feeder  and  Trolley  Wire. 

Weatherproof  Magnet  and  Rubber  Covered  Wires 
and  Cables. 

Incandescent  and  Flexible  Cords. 

Telephone,  Telegraph,  Lighting,  Power  and  Street 
Railway  Wires,  Cables  and  Equipment. 


Eugene  F.  Phillips  Electrical 
Works,  Limited 

MONTREAL         -         -  CANADA 


Branches:   HALIFAX    TORONTO    WINNIPEG  VANCOUVER 
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BENJAMIN 

Electrical  Devices 

CANADIAN  MADE 


Switches 
C-H  Devices 
Wirt  Joints 

Fixtures 
Screw-Drivers 
Specialties 

Carried  in  Stock  by  your  Jobber 


Benjamin  Electric  Mfg.  Co. 

of  Canada,  Limited 
11-17  Charlotte  Street,  TORONTO,  ONT. 


Sockets 
Receptacles 
Reflectors 
Clusters 
Fittings 
Specialties 
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Power  Logic 


Reduced  Loss 
Increased  Profit 


Three  Phase  Pole  or  Station  Transformers 


Ferranti 
Transformers 


The  Transmission  line  that  is  equipped 
with  Ferranti  three  phase  transformers  is 
always  a  profitable  one  because  of  the 
great  reduction  in  energy-loss  made  pos- 
sible by  these  efficient  transformers. 

All  coils  are  wound  with  copper  of  ample 
sectional  area,  thereby  reducing"  copper 
losses  to  a  minimum. 

Three  phase  transformers  are  the  most 
economical  type  to  operate  and  will  effect 
a  considerable  saving  in  construction  costs. 

Write  us  for  particulars 


Ferranti  Meters 


Glass  Case—  Top  Connections 


Simplicity    of  construction. 
Perfect  accuracy. 
Cyclometer   or   clock  dials. 
Fop  or  bottom  connections. 
Prompt  deliveries. 

Every  meter  carefully  in- 
spected before  shipment. 

Absolutely  guaranteed. 

Send  us  }'Our  probable  meter 
requirements  and  let  us  make 
you  a  proposition. 

Large  stock  and  fully  equip- 
ped repair  and  erection  Shops 
at  Toronto  and  Winnipeg. 


Steel  Case-  Top  or  Botto  mConnections 


The  Ferranti  Electrical  Co.  of  Canada^  Ltd. 


TORONTO 
90  Sherbourne  St. 


WINNIPEG 
56  Albert  St, 
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Panel  Boards  and  Cabinets 

That  Embody  Advanced  Structural  Principles 
Material  and  Workmanship,  the  Best 


Type  A  Panel 


Type  H  Panel 


Type  BM  Cabinet 


Our  line  of  Panel  Boards  includes  four 
distinct  types,  each  made  in  single  and 
double  branch  forms,  with  mains  carry- 
ing lugs  only,  fuses,  fuseless  knife  switch, 
and  fused  knife  switch  for  2  to  2  and  3  to 
2  wire  systems.  Three  to  2  wire  Panel 
Boards  are  made  in  convertable  form,  as 
well  as  the  standard  construction. 

Type  "A"  Panels  [i  25  and  250  volts] — Branches 
arranged  for  enclosed  fuses  and  with  or  without 
knife  switches. 

Type  "D"  Panels  [125  voltsj — Branches  ar- 
ranged for  plug  fuses  and  with  or  without  knife 
switches. 

Type  "F"  Panels  [  1 25  and  250  voltsj — -Branches 
arranged  for  enclosed  fuses  and  with  snap  switcht  s 

Type  "H"  Panels  [125  volts] — Branches  ar- 
ranged for  plug  fuses  and  with  snap  switches. 

Our  designs  in  Cabinets  embrace  fifteen 
types — all  steel,  steel  and  wood  combin- 
ed, and  wood  with  slate  lining,  either  for 
flush  or  surface  mounting,  and  with  side 
or  back  gutters,  also  without  gutter. 

If  your  dealer  does  not  stock  them,  write  us 
"Panels  and  Cabinets,"  Bulletin  No.l,  sent  free  upon  request 


Type  D  Panel 


Type  F  Panel 


_J                                                      ,  --v^i 

r<5  -1 

■    1  i>^-<'Hr=...wi-  

Type  DFP  Cabinet      Type  ESQ  Cabinet 


Type  CL  Cabinet 


Crouse  Hinds  Co.,  of  Canada,  Limited 

Main  Office  and  Works : 

Toronto,  Ont.,  Canada 
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WIRES  &CABii 


Adanac  Red  Core 
Rubber  Covered 
Wires  and  Cables 

remade  according  to  the  specifi- 
ations  <if  ^ho  N'atinnal  Bo^ird  of 
Fire  L'ndei  writers  The  co:idnctors 
.re  c!ra-     "  in  copper  of  the  high- 
.    -         uid  are  covered  with 
■     '  horoughly  wil-. 
■!  pound  of  high 
!.r\'>  ire.bfaided  over 
rit  ^niooih  hiprh  hrush 
they  recf-i\  e  rnaki-s  Ihem  specially  de- 
sirable for  conduit  work. 


ANoMANUfAGTURING  CD.uniTtD 

SAXXS  AGENTS 
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High  Grade  Electrical  Apparatus 


1,250  K.W.,  120  r.p.m.,  2,400  Volts,  3  Phase,  60  Cycle  Water  Wheel  Type  Generator 
installed  1910  for  the  Seymour  Power  and  Electric  Co.,  Campbellford,  Ont. 


Kilmer^  Pullen  &  Burnham, 


Head  Office, 

TORONTO 


LIMITED 

Branch  Offices:  MONTREAL 

General  Supplies  Ltd., 
CALGARY,  ALTA. 
SOLE  DEALERS  FOR 


The  General  Electric  Co.,  of  Sweden 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


AUis-Clialniers-Bullock   28 

American  Conduit  Company  

Archbokl  Brady  Company  

Armstrong,  Jas.  C.   82 

Appleton  Electric  Company   85 


Barber  &  Sons,  Charles   80 

Bell  Electric  Motor  Company  ..  .. 

Benjamin  Electric  Mfg.  Co   :^ 

Benson  Co.,  Alex.  R.  

Bertram  &  Sons  Co.,  John  

Boston  Insulated  Wire  &  Cable  Co. 

Bowring  &  Logan   82 

Bradstreets   82 

Brandeis,  Charles   82 

British  Aluminium  Co  


Campbell  Electric  Company  

Cameron  Lumber  Company  .. 

Canada  Wire  &  Cable  Co   15 

Canadian  Billings  &  Spencer   . .    . . 

Canadian  Boving  Company   84 

Canadian  Bridge  Company  

Canadian  British  Engineering  Co...  34 

Can.  General  Electric  Co  1-10-11 

35 
12 
82 
17 
18 
83 
86 


Can.  H.  W.  Johns-Manville  Co.  . . 
Can.  Moloney  Electric  Company  . . 
Can.  Office  &  School  Furniture  Co. 
Can.  Sunbeam  Lamp  Company  . .  . . 
Can.  Tungsten  Lamp  Company  . .  . . 

Canadian  Union  Electric  Co  

Canadian  Westinghouse  Company  .. 
Central  Electric  &  School  Supplies 

Company   77 

Chamberlain  &  Hookham  Meter  Co. 

Limited   30 

Chapman  &  Walker,  Limited  . .   .  14-25 

Chicago  Fuse  Mfg.  Co  

Clermont  Sewer  Pipe  Company.  .. 

Cleveland  Armature  Works  

Columbia  Metal  Box  Co   77 

Conduits  Company  Limited   9 

Crawford  Cedar  Company   80 

Canadian  Crocker  Wheeler  Co   21 

Crouse  Hinds  Company   5 

Cutter  Company  

Cutler-Hammer  Mfg.  Co   19 


Dawson  &  Company  

Devoe  Switch  Company   24 

D.  P.  Battery  Company  

Dossert  &  Company  

Duncan  Electric  Co.,  Ltd   32 


Eldridge  Electric  Mfg.  Co. 
Electric  &  Ordnance  Accessories  Co 
Electrical  Engineers  Equipment  Co 
Elec.  Maintenance  &  Repairs  Co. 
Electrical  Products  Company  . . 
Electric  Railway  Equipment  Co.  . 
Electric  Service  &  Supplies  Co. 
Electric  Railway  Improvement 
Electrical  Testing  Laboratories  . 
Electric  Vehicle  Assn.  of  America 
Eng.  Equipment  &  .Supply  Co.  . . 
Engineering  Works  of  Canada  .. 


Co 


81 

24 
87 

81 
36 

82 
13 
36 


J'"ederal  Eng.  Co.,  Ltd  26-27 

Ferranti  Electrical  Co   4 

I<"ranco-Canadian  Company   81 

Gail-Webb  Manufacturing  Co  

G.  &  W.  Specialty  Company   88 

Gest,  G.  M   2! 

Goldie  &  McCulloch  Co  

Gordon,  James  C.  &  Co   2.) 

Gorla-Current  Limiter   2!) 

Gray,  Charles  F   82 

Greene,  E.  A.  &  Company   77 

Hamilton  Company,  William  

Harris  &  Company,  N.  W  

Henley's  W.  T.  Telegraph  Works  Co.  14 

Holophane  Company   20 

Holtzer-Cabot  Electric  Co   31 

Hope-Webbing  Company   74 

Imperial  Wire  &  Cable  Co   6 

Inglis  Company,  John   83 

Jefferson  Glass  Company   16 

Jones  &  Glassco   87 

Jordan  Bros  

Joyner  Limited,  A.  H.  Winter  ....  81 


Kellogg  Switchboard  &  Supply  Co.  .  78 

Kelsch,  R.  S   82 

Keeler  Company,  C.  H   20 

Kent  Bros  

Keystone  Mfg.  Company  

Klein,  Mathias  &  Sons  

Klein,  P.  H.  Jr.,  Company   23 

Kilmer,  Pullen  &  Burnham  ......  7 

Krakno  Glass  Company  ..    ..   ,i,  -.  85 


Lachute  Shuttle  Company   29 

Lafayette  Electric  &  Mfg.  Co  

Lancashire  Dynamo  &  Motor  Co.  . . 

Larmonth,  J.  H   82 

Le  Valley  Vitae  Company  

Leonard  &  Sons,  E   85 

Lewis,  G  

Lindsley  Brothers  Company   80 

Lombard  Governor  Company  

Mainer  Electric  Company   30 

Marshall  Davis  Company  

McGill  Manufacturing  Co   31 

Merrill,  Edward  B.  . .   82 

Metropolitan  Engineering  Co  

Mitchell,  Chas.  H.  &  Percival  H.  . .  82 

Monarch  Electric  Company   12 

.N'augle  Pole  &  Tie  Co  

National  Engineering  Co  


National  Pole  Company  

National  X-Ray  Reflector  Co   23 

Northern  Aluminium  Company  . .  . . 
Northern  Electric  Company   79 

Ohio  Brass  Company  ..   3i) 

Ontario  Lantern  &  Lamp  Co   22 

Onward  Manfg.  Co   77 

(^.shkosh  Manufacturing  Company  . 
(_)ttawa  Car  Comp.any  

Packard  Electric  Company  

Pass  &  Seymour   :!."> 

Peck  Electric  Limited  

Phillipps, '  Eugene  F   2 

Phoenix  Dynamo  Mfg.  Co   27 

Pittsburg  High    Voltage  Insulator 

Company  

Pringle  Co.,  R.  E.  T  

Pure  Carbon  Chemical  Co  

Reynolds  Electric  Flasher  Mfg.  Co. 

Ridout  &  Maybee  

Robb  Engineering  Company  

Robertson  Limited,  J.  M   82 

Rollins  &  Sons,  E.  H  

Ross  &  Company,  R.  A   83 

Sammett,  M.  A  .82 

Schaefifer  &  Budenburg  Mfg.  Co.  . . 

Schofield,  Frank  G  

Siemens  Co.  of  Canada,  Ltd   73 

Simplex  Electric  Heating  Co   SO 

Smith  Company,  S.  Morgan   1 

Smith,  Kerry  &  Chace   82 

Sothman  &  Company,  P.  W   82 

St.  John  Railway  Company  

Standard  Underground  Cable  Co.  of 

Canada   3;! 

Standard  Wiring  

Starr  Son  &  Company,  John  

Steel  Company  of  Canada  

Sterling  Telephones   32 

Stuart  Howland  Company  

Sundh  Electric  Company   33 

Thomson,  Clarence   82 

Thomson,  Fred  &  Co   88 

Thordarson  Mfg.  Company  

Toronto  &  Hamilton  Electric  Co.  . .  85 

Trolley  Supply  Company  

Tungstolier  Company   31 

Vickers  Limited  

Walpole  Rubber  Company  

VVaterous  Engine  W^orks  Co  

Watson  Jack  &  Company  

Weidman,  H  

Welsh  &  Company,  Henry  J   88 

Western  Lumber  &  Pole  Co  

Weston  Electrical  Instrument  Co.  .  75 
White,  T.  C   ;!:! 


The  Best  Endorsement  of  the  value  of  the  "Electrical  News"  as  an  advertising 

medium  is  the  above  List  of  Advertisers 
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Men  Who  Know  Conduits 

Invariably  Specify 

"Galvaduct"  and  "Loricated" 


Windsor  Station,  Montreal — A  Galvaduct  Building 


THE  CONDUIT  QUESTION? 

Every  exacting  engineer  and  architect  is  vitally  interested  in  Conduits  because 
the  question  of  conduit  protection  is  an  absolute  necessity  in  modern  building  and 
engineering  practice. 

We  are  prepared  to  submit  convincing  proof  that  "GALVADUCT"  and  "LORICATED" 

Conduits  give  longer  life,  better  service,  and  more  clearly  meet  the  conditions  for  which 
they  are  made  than  any  other  conduits  produced. 

If  your  jobber  cannot  supply  you,  write  us 

Conduits  Company  Umited 

Toronto  and  Montreal 
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C  G.  E.  Color  Matching  Outfit 


A necessity  for  the  man 
whose  business  requir- 
es the  perfect  matching  of 
colors. 


COLOR  MATCHING  OUTFIT 


I INCREASE  PRODUCTION  by  having  available 
a  Color  Matching  light  24  hours  every  day. 

The  spectrum  of  the  C.  G.  E.  Color  Matching 
Outfit  is  like  that  from  a  clear  north  sky. 

The  use  of  the  C.  G.  E.  Color  Matching  Outfit 
removes  the  natural  limitations  imposed  upon  pro- 
duction, and  "rush"  orders  can  be  accepted  with  the 
assurance  that  the  colors  can  be  properly  matched  at 
any  time  of  the  day  or  night,  because  the  light  is  un- 
changing and  the  manufacturer  is  enabled  to  main- 
tain the  highest  grade  of  uniformity  in  the  process  of 
color  matching. 


TURN  a  switch  and  you 
have  available  a  light 
perfect  for  the  matching  of 
colors. 


it  is  Simple 

Inexpensive  to  install 

Economical  to  Maintain 

Requires  no  more  attention 
than  any  ordinary 


arc  lamp 


This  device  is  indispensable  to  textile  mills,  pulp  mills, 
dye  v^orks,  lithographers,  manufacturers  of  dye  stuffs, 
department  stores  and  in  fact  any  establishment  whose 
output  is  dependent  upon  the  proper  matching  of  colors. 

The  outfit  is  very  simple  and  consists  primarily  of  an 
intensified  arc  lamp  with  a  special  casing  and  a  combinat- 
ion of  a  diffusing  and  several  absorption  glasses.  The 
function  of  these  glasses  is  to  reduce  the  slight  excess  of 
red,  orange  and  violet  rays  found  in  the  spectrum  of  the 
intensified  lamp,  so  that  standard  daylight  is  faithfully 
reproduced . 


COLOR  MATCHING  OUTFIT 

with  Color  Screen  Lowered 


WRITE  OUR  NEAREST  BRANCH  OFFICE  FOR  PRICES  AND  FURTHER  PARTICULARS 


Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 

Montreal   Halifax  Ottawa    Cobalt   South  Porcupine   Winnipeg   Calgary  Vancouver  Victoria  Nelson  Prince  Rupert 
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Reliable  Transformer  Insulation 


The  vital  parts  of  the  Type  "H  " 
transformer  are  protected  by  composite 
insulations  which  involve  the  liberal 
use  of  mica. 

Fibrous  insulations  are  weakened 
and  may  be  destroyed  by  abnormal 
temperatures.  Mica,  under  like  con- 
ditions, maintains  its  original  insu- 
lating" value. 

Fibrous  insulations  tend  to  absorb 
moisture,  which  greatly  reduces  their 
dielectric  strength,  while  mica,  under 
similar  conditions,  is  unaffected. 

Fibrous  insulations  properl}'  pro- 
portioned offer  great  resistance  against 


momentary  surges.  In  combination 
with  mica,  one  reinforces  the  other, 
resulting  in  an  insulation  sufficient  to 
meet  every  normal  or  abnormal  con- 
dition of  service. 

Mica  has  contributed  largely  to  the 
reputation  of  the  Type  "H"  for  per- 
manence and  reliability.  When  insu- 
lating material  superior  to  mica  is 
found  it  will  be  incorporated  in  the 
Type  **H"  transformer. 

If  you  are  considering  transformer 
investments — Look  for  the  mica. 

The  transformer  of  longest  life. 


Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 

Montreal   Halifax  Ottawa   Cobalt  South  Porcupine   Winnipeg  Calgary  Vancouver  Victoria  Nelson   Prince  Rupert 
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Moloney  High  Efficiency  Transformer  in  position 
on  pole  showing  method  of  wiring 


Interior  view  of  Moloney  High 
Efficiency  Transformer 


High  Commercial 
Efficiency 

is  the  sum  total  of  what  is  required  in 
transformers — the  knowledge  that  the 
current  is  not  being  wasted  in  transfor- 
mation— that  the  core  and  the  copper 
loss  is  low  with  a  low  temperature  rise 
and  a  high  and  permanent  insulation — 
that  the  construction  is  strong  and  the 
workmanship  is  faultless.  All  this  is 
necessary  and  what  is  required  in  trans- 
formers. All  this  is  what  is  given  in  the 
highest  degree  in 

Moloney 

High  Efficiency 
Transformers 

Before  you  decide  on  the  purchase  of 
transformers  let  us  figure  out  some  trans- 
former costs  for  you.  Let  us  show  you 
how  Moloney  transformers  effect  a  direct 
saving  over  any  other  method  on  account 
of  their  high-commercial-all-day-effic- 
iency. 


Write  for  new  catalogue  giving 
full  data   and  all  information 


Canadian  Moloney  Electric  Co.,  Limited 

Office  and  Works:  WINDSOR,  ONT. 


WINDSOR 


COMPLETE  STOCKS : 

WINNIPEG  VANCOUVER 


Tui'.     I.  ^:(  1' R  I (' A  I.  .vr'.vv's 


How  Would  You  Like  to  Have 
the  Charging  of  this  Garage  ? 

Mr.  Central  Station  Manager,  suppose  there  was  just  one 
Electric  Vehicle  garage  like  this  in  your  territory — or  se\  - 
eral  smaller  ones  of  equal  total  car  capacity.     Wouldn't  a 

business  like  that  help  to  fill  up  the  valleys  on  your  load  chart — increase  your 
operating-  efficiency— effect  economy  ?  Then  why  not  start  in  right  now  to 
interest  your  public  in  the  superior  advantages  of  the  Electric  Vehicle?  Sure- 
ly the  benefits  you  will  derive  from  ths  increased  use  of  Electric  Vehicles  are  well 
worth  the  slight  effort  it  will  take  on  your  part.  Conditions  were  never  more 
favorable  for  an  active  Electric  Vehicle  campaign. 

Foster  Electric  Vehicle  Garages  as  Well  as  Electric  Vehicles 


Besides  pushing  the  use  of  Electric 
Vehicles,  it  will  pay  you  to  see  that 
there  are  proper  garage  facilities. 
Help  the  garage  men  along.  1  he) 
will  appreciate  your  assistance — and 
will  help  you  to  popularize  the  Elec- 
tric. If  necessary,  you  can  profitably  con- 
duct a  public  garag^e  under  your  Central 
Station's  name.  It  will  have  splendid  ad- 
vertising and  "good  will"  value,  besides 
being  of  immense  service  to  the  public. 


We  are  conducting  a  nation  wide 
campaign  of  publicity  on  behalf  of 
the  Electric  Vehicle  —  pleasure  and 
commercial.  We  will  gladly  show  \  oii 

how  this  national  campaign  can  be  made 
of  immense  individual  benefit  to  jour 
Central  Station.  Why  not  write  for  pai  tic- 
ulars?  You  surely  should  do  this  to- 
day. 


Electric  Vehicle  Association  of  America 


BOSTON 


NEW  YORK.  124  W.  42nd  St. 


CHICAGO 


(36) 


III 
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Protection  from  Lightning  Troubles 


The  following  list  of 
users  of  the  Mosciki 
System  of  Lightning 
Protection  speaks  for 
itself : 

Victoria  Falls  and 
Transval  Power 
Co. 

Shanghai  Munici- 
pality. 

Melbourne  Elec- 
tric Supply  Co. 

Cleveland  and 
Durham  Power 
Co. 

St.  John  Del.  Key 

Co.,  Brazil. 
Societa  Dergano. 
Sociedad  Espan- 

ola,  Madrid. 
Societa  Electrica 

Suburbana, 

Milan.  &c. 


(MOSCIKI  SYSTEM) 


Lightning-,  if  unchecked, 
will  break  the  windings 
of  your  apparatus,  blow 
out  your  fuses  and  break 
down  your  transformers. 
In  short,  lack  of  adequate 
and  capable  lightning  pro-, 
.tection  may  mean  to  you 
serious  loss  of  time, 
money,  and  perhaps  lives. 
A  host  of  so-called  lightn- 
ing arresters  are  on  the 
market,  but  99  per  cent, 
of  them  are  valueless  be- 
cause the  principle  on 
which  they  are  construct- 
ed is  wrong. 


High  frequency — not  high 
voltage — ^is  the  cause  of 
the  damage  done  by  light- 
ning. 

Most  protective  systems 
work  on  the  principle  that 
high  voltage  is  the  cause 
of  the  damage.  This  is 
incorrect,  hence  their  use- 
lessness. 


.A  lightning  protection  ap- 
paratus to  be  of  any  use 
must  offer  a  clear  path  to 
earth  for  high  frequency 
currents  independent  of 
voltage. 


The  MOSCIKI  Srstem  of  Lightning  Protection  fulfills  this  condition  abso- 
lutely—it's principle  is  correct— its  design  the  best  and  its  guarantee 
absolute.  Write  us  for  fuller  particulars. 


Exclusive  Canadian  Agents 


Mosciki  Lightning 
Arrester 


CHAPMAN  &  WALKER, 


ELECTRICAL  ENGINEERS 
AND  CONTRACTORS 


65-69  Victoria  Street,  TORONTO 


V.  I.  R.  Cables 

Wire,  Flexible 

Paper  Insulated 
Lead  Covered 
Cables 

Telephone  Cables 


MONTREAL  AGENTS: 

Alexander  Macpherson  &  Son, 
Montreal,  Que. 


.075  sq.  in.  three  core,  circular 
lead  covered,  steel  tape 
armoured  cable 


Vulcanized 
Bitumen  Cables 

Transmission 
Lines 
Trailing  Cables 

TORONTO  AGENTS : 

Chapman  &  Walker,  Limited 

69  Victoria  Street 

Toronto,  Ont. 


W.  T.  Henley's  Telegraph  Works  Co. 

Limited 

Contracts  taken  for  complete  Cable  Systems  installed 
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Bare  and  Insulated 


WIRES  AND  CABLES 


in 


Copper  and  Aluminum 


RAILWAY  FEEDER  CABLES 


in  Copper  and  Aluminum 


Copper  Trolley  Wire 
Copper  Clad  (Duplex  Metal)  Wire 
Galvanized  Steel  Strand  for  Guys 


Canada  Wire  &  Cable  Co. 

Limited 

II70  Dundas  Street,  TORONTO 

Stock  of  Wire  and  Cable  Carried  in   Toronto,    Montreal    and  Winnipeg 


SALES  AGENTS: 


I'  Roper,  Clarke  &  Co.  Limited,  MONTREAL 


A.  E.  Esling,  Scott  Block,  WINNIPEG 
Macdonald,  Marpole  Co.  Limited,  VANCOUVER 

Messrs.  Gorman,  Clancy  &  Grindley,  Ltd.,  WINNIPEG  and  EDMONTON 
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LUCEO 


Luceo  Hemispheres 

8-10-12-14-16  inches 


i\o  Glass  can  he  compared  to  Luceo  for  Artistic  and  Commercial  Lighting.  We 
manufacture  many  beautiful  designs  for  home  lighting — Semi-indirect  Bowls  now 
being  popular.  These  are  made  in  various  shapes — Colonial,  French,  Greek  and 
Old  English  designs. 

For  Commercial  Lighting  we  recommend  Luceo  Hemispheres  and  Reflectors. 
They  have  a  limpid  translucency  that  is  effective  in  true  light  qualities.  They  give 
a  maximum  of  efficiency  without  glare.  They  are  pleasing  in  appearance  and  add 
harmony  to  a  modern  store. 


No.  4028— Luceo— 150  Watt  No.  4026— Luceo— 100  Watt 


^  Jofforsoti  Glass  Cbmpony 


Toronto 


Canada 


UNBE 

MAZDA  LAMPS 

Light  the  Way 
To  Profits 


The  service  given  by  a  Sunbeam  Mazda  Lamp  is  one  that  will  lead  to 
further  business.  The>-e  lamps  have  a  continuous  drawn  wire  tungsten 
filament  that  will  stand  any  reasonable  amount  of  jar  and  vibration. 

Every  dealer  and  central  station  should  carrv  a  complete  stock  of  Sun- 
beam Mazda  Lamps — they  mean  better  light  for  your  customer,  which 
reflects  credit  to  the  dealer,  and  means  more  business  for  the  central 
station. 


Prompt  service  is  a  specialty  with  us. 
May  we  send  you  prices  and  particulars? 


The  Canadian  Sunbeam  Lamp  Co.,  Ltd. 


Northwestern  Office  and  Warehouse : 
173  McDermott  Avenue 
Winnipeg 


Main  Office  and  Factory : 
Dufferin  and  Liberty  Streets 
Toronto 


Registered 

TUNGSTEN  LAMP 


Doing 
What 
Why- 


Buying  ^'NULITE'^  Tungsten  Lamps  of  course 
Because  "THEY^^  are  the  best  that  can  be  had 
Made  in  Canada  by  skilled  Canadian  workmen 

MANUFACTURED  BY 

The  Canadian  Tungsten  Lamp  Company 

Limited 

Hamilton  -:-  Ontario 
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CUTLER-HAMMER 


A.C.  Starter.  Drum  Typo 
Bulletin  9135 


Dust  Proof  D.  C.  Motor 
Starter 
Bulletin  2190 


Speed  Regulator  for 
Fans,  Pumps,  etc. 
Bulletin  3110 


Float  Switch  for  use  with 
Pumping  Equipments 
and  Self-starters 
Bulletin  6775 


A.  C.  Starter  for  Slip 
Hing  Motors  of  Mod- 
crate  Capacities 
Bulletin  9135 


(j-in  Speed  Regulatoi' 
for  motors  1/20-1/6 
H.P. 
Bulletin  8520 


C.  Motor  Starter 
Bulletin  2110 


For  the  Unusual  as  Well  as  the 
Usual  Requirements 

Because  of  the  thorough  working  out  of  each  step  in  the  develop- 
ment of  the  most  extensive  line  of  motor  controllers  on  the  market, 
our  engineers  know  what  changes  or  additions  are  needed  to  meet 
the  out-of-the-ordinary  requirements. 

An  important  part  of  our  business  is  providing  for  the  unusual 
as  well  as  the  usual  cases  of  motor  control.  Our  specialized  engineer- 
ing force  can  take  care  of  your  motor  control  problems,  no  matter 
how  different  or  difficult  they  are. 

CUTLER  -  HAMMER  MOTOR 
CONTROLLERS 

The  Standard  for  Twenty  Years 

are  used  in  a  large  majority  of  the  motor  installations  in  the  country. 
They  include  the  little  regulators  and  starters  used  with  the  motors 
driving  sewing  machines,  jewelers'  buffers,  etc.,  as  well  as  starters 
for  motors  of  every  type  and  size — including  the  largest — and  pump 
controllers,  printing  press  and  machine  tool  controllers,  steel  mill 
controllers,  besides  innumerable  styles  of  automatic  starters  and 
controllers. 

Because  of  the  extensiveness  of  our  line  a  standard  controller  will 
often  accomplish  what  you  may  think  will  require  special  apparatus. 
If  you  have  an  unusual  case,  give  us  the  particulars.  Bulletins  on 
any  class  of  motor  control  apparatus  will  be  sent  you  as  soon  as  you 
ask  us  to. 


D.C.  Sclf-Starter 
Bulletin  6U0 


Automatic  Motor  Starter 
for  Pumps,  Vacuum 
Cleaners,  etc. 
Bulletin  '6100 


Gauge  Type 
Pressure  Regulator 

Bulletin  6760 


Polyphase  Motor 
Speed  Regulator 

Bulletin  !)32M 


Crane  Controller 
ask  for 
Bulletin  om 


I,.  -^^4  3  -a- 


Combined  .Starting  and 
Reg-ulating  Rheostat 
Bulletin  2240 


Machine  Tool  Controller 
Bulletin  5220 


D.  C.  .Starter  with  Ivnifo 
Switch  and  Fuses 
Bulletin  2150 


r^THE  CUTLER-HAMMER  MFG.  CO.  MILWAUKEE^ 

NEW  YORK:  Hudson  Terminal  (50  Church  street)         CHICAGO:  Peoples  Gas  Bldg.  PITTSBURG:   Farmers' Bank  Building 

BOSTON:  176  Federal  Street  PHILADELPHIA:  1201  Chestnut  St.         CLEVELAND:  SchoHeld  Building 

L  PACIFIC  COAST  AGENTS:  Otis  i  Squires,  155  New  Montgornery  Street,  SAN  FRANCISCO  i 

jk  '    AGENT  FOR  SOUTHERN  CALIFORNIA:   W.  B.  Palmer,  416  E.  3rd  St.,  LOS  AI^CELES 
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Mr.  Contractor  and  Fixture  Dealer: 

Are  you  shaping  your  policy  for  1913  ?  You  no  doubt  are  anxious  to 
promote  greater  efficiency  and  bigger  profits  for  the  year. 

Time  was  when  fixtures  sold  the  glassware,  to-day  globes  and  reflectors 
influence  the  sale  of  fixtures,  and  have  secured  many  a  good  order  and 
fixture  job  for  the  Contractor  and  Fixture  Dealer. 

"Holophane"  has  always  stood  for  a  high  standard  of  efficiency.  To" 
day  it  has  associated  with  it  lines  that  meet  the  highest  demands  for  artistic 
globes  and  reflectors. 

The  Holophane  Co.,  Ltd.,  Toronto,  are  makers  and  distributors  of  the 
longest  and  strongest  lines  of  globes  and  reflectors  in  the  world.  "  Holo^ 
phane"  (Made  in  Canada)  Iris,  Veluria,  Calla,  Pyro,  Cut  and  Etched,  Holophane 
Steel  and  Porcelain  Enamel  Reflectors.  Each  line  distinctive  and  a  leader, 
one  that  will  help  build  up  your  business. 

New  designs  in  enclosed  and  semi^indirect  units.  See  all  these  new 
things  before  deciding  on  next  year's  stock.  They  will  help  promote  sales 
and  indirectly  your  profits.    Wait  for  the  Holophane  man. 


KRANTZ 

Switch  Boards 

and 

Panel  Boards 

Are  the  make  used  in  many  of  the  largest 
institutions,  office  and  government  buildings 
in  the  United  States  and  Canada. 

WHY? 

because  they  are  the  recognized  leaders. 

Send-  us  your  enquiries. 
Canadian  Agents 

The  C.  H.  L.  Keeler  Co. 

TORONTO,  ONTARIO 
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G.  M.  GEST 


Conduit  Engineer 

and  Contractor 


Electrical 
Underground 
Conduit 
Systems  - 

When  G.  M.  GEST  designs  and  constructs 
your  Conduit  System  you  receive  the 
benefit  of  many  years'  experience  and 
specializing   in   that  line   of  work. 

Power  Building,  Montreal,  P.Q. 


Crocker -Wheeler  Transformers 


A.  C. 
Induction 
Motors 

Generators 

Transform- 
ers 


33- C 


D.  C. 
Motors 
for  all 
classes 
of  work 

Generators 


A  full  stock  of  standard  voltage  distributing"  transformers  in  sizes 
I  to  50  K.V.A.    60  to  25  cycle  is  on  hand  for  immediate  shipment. 

Communicate  with  us  regarding  your  Fall  and  Winter  requirements. 

The  Canadian  Crocker- Wheeler  Co.,  Ltd. 

Manufacturers  and  Electrical  Engineers 

Head  Office  and  Works :  Branch  Offices : 

ST.  CATHARINES,  ONT.  Montreal  Toronto  Vancouver 
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Banner 


TRADE  MARK 


Lighting  Fixtures 

Write  to  us  for  the  latest  designs  in  "  up-to- 
date  "  electric  fixtures. 

Fixtures  made  from  original  drawings  on  short 
notice. 

Qntario  ^utcm  &  ^mp  (^., 

HAMILTON ,  CANADA.  ^""^''^ 

SXERLING  TELEPHONES 

STRONG  & 
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The 

Seven 

Essentials 


which  must  all  be 
present  in  every 
successful  installa- 
tion of  indirect  illumi- 
nation. 


National  X-Ray  Reflector  Co. 

CHICAGO  NEW  YORK 

214  W.  Jackson  Blvd.  505  Fifth  Ave. 


(1) 

(2) 

(3) 
(4) 

(5) 
(6) 

(7) 


Most  powerful  reflectors  made 

1(1  rcfletl  tlif  l;iTK<"-l  amount  of  lixlil  n<;i)i!a<ci\  ]>y  tlie  lamp  against  the  ceil- 
iiif?,  tlius  attuiiiin)<  the  rlesiri  d  In  iiilil  iic-v  in  ilu-  illumination  of  the  room  at 
niininiuni   cost   tov  funcnt. 

Reflectors  of  scientific  design 

to  iliiecl  llic  HkIu  rays  against  ilio  ii-iliuH  at  llic  iiroiier  anxtc  so  that  they 
vill  lie  1  e-iellected  fioni  the  ceilint,'  u,  cM-nly  light  the  room,  and  corruxalKl 

 _ .      1  1   I  I  :  1 : 


to   jirevflit    si  I 


ilinj;. 


Reflectors  of  lasting  brilliancy 

so  that  the  ilUiinination  does  not  become  dim  with  the  jiassing  of  time  on 
account  of  the  reflecting  surface  detei  iorating. 

ScientHic  installation  to  produce  known  results 

The  reHectors  must  he  tlie  proper  nuniher  of  inches  lulow  the  ceiling,  the 
fixtures  must  he  si)aced  correctly,  the  howls  nittst  contain  the  light  type  of 
reflector  (concentrating  or  distrilniting),  etc. 

Natural  seeing  conditions  for  the  eye  to  work  by 

Thei  e  must  be  no  visible  liglit  sources.  No  sluii  p  shadow  s.  .\o  <Uiccl  oi  refleetoci 
glare.     No  blotchy   illumination.     .\o   light    rays  striking  the  eye  directly. 

Low  maintenance  cost 

Washing  of  the  reflectors  must  he  made  unnecessary  to  save  time  (Labor 
cost).  Handling  of  the  reflectoi  s  and  lam|)s  must  lie  reduced  to  a  minimum 
to   save   breakage.      (Equipment  cost). 

Variety  and  Harmony  in  fixture  design 

The  interior  bowl  eiiuipment,  i.e.,  the  powerful  rtllcctors,  the  holders  to 
keep  them  in  the  right  position  with  relation  to  the  lami>,  etc.,  must  be  inter- 
changeable and  adjustable  to  sjjecial  designed  fixtures  to  harmonize  with 
different  interiors. 

liefore  we  applied  science  in  perfecting  .\-K.\'S'  leflectors,  and  their  appliances, 
which  embody  ALL  these  essentials,  satisfactory  Indirect  Illumination  was 
impossible.     Tiine  has  not  changed  this  condition! 

These  powerful  X-R.W  reflectors  and  interior  bowl  ei|uipmcnt  are  •  manu- 
factured exclusively  by  us  and  used  solely  with  the 

EYE  COMFORT  SYSTEM 

^  of  Indirect  Illumination 

The  most  complete  and  best  equipped  Engiitcering  Depai  liiieiit  in  the  countiy 
is  always  at  yoiii-  service. 


NEWTYPE 

BERGMANN 
LAMPS 


(Tungsten  Filament) 


The  Unbreakable  Kind 

Are  Now  Ready  for  Delivery 

We  guarantee  delivery  to  you  in  good  conditioir 


EXCLUSIVE  CANADIAN  DISTRIlU  Tt  )US 


P.  H.  KLEIN  CO., 


329  CRAIG  STREET  WEST 

MONTREAL,  P.  Q. 


LIVE  AGENTS  WANTED  ALL  OVER  CANADA 


LIMITED 


24 


p^UNDREDS  of  distribution  problems  have  taught  us 
the  importance  of  Httle  things — things  that  even  you 
might  be  pardoned  for  overlooking. 

That  is  why  you  will  find  it  most  satisfactor)-  to  use  our 
Cable  Bells,  Potheads  and  Cable  Terminals, 

Write  for  our  big  blue  catalog. 

Electrical    Engineers  Equipment  Co. 

10-12  N.  Desplaines  St.,  Chicago,  111. 


The  Devoe  Electric  Switch  Company 

Manufacturers  of 

Panel  Boards^  Switches^  Iron  Boxes  and  Switchboards 

Write  for  Catalogue 

The  constant  increasing  sales 
of  the  Devoe  Switches  is  a  proof 
that  they  are  giving  satisfaction. 
If  you  are  not  using  Devoe 
Switches  begin  at  once.  All  our 
Switches  from  25  to  200  amp. 
are  neatly  packed  in  Cardboard 
Boxes  and  the  others  are  well 
parcelled  and  labelled  ready  for 
shipping. 

Every  "DEVOE"  product 
is  built  for  efficient  service  under 
actual  operating  conditions. 

JV/iefi  specifing  insist  on 
DEVOE  SWITCHES 


Office  and  Factory :  157  Craig  St.  West, 


Montreal,  Canada 


h:L  KCTK  I  (  A  I.    N  K  WS 


Water  Power  Plant 


Type  30  Francis  Turbine 
1000  B.H.P.    120  Feet  Fall 

As  supplied  to  Ocean  Falls  Pulp  and  Paper 
Co.,  Dryden  Timber  and  Power  Co.  Expert 
advice  at  your  immediate  disposal  for  estimat- 
ing purposes,  etc. 

James  Gordon  &  Company 

81  and  83  Knightrider  Street,  LONDON,  ENGLAND. 

Sole  Canadian  Agents 

Chapman  &  Walker^  Ltd. 

69  Victoria  Street,  TORONTO 


Longer  Life  at  Lower  Cost 


For  Satisfying  Results  in  Underground  Subway  and  Power 
House  Construction  specify  American  Hitumizod  Fiber  ( 'onduit. 
Strongest  and  most  durable  conduit  made. 

Electrolysis  proof — water-proof — gas  proof 

IVn'fe  for  Booklet  and  General  hi  formation 

American  Conduit  Co. 

140  Nassau  St.,  New  York  <-  East  Chicago,  Indiana 


26 


THE    ELKCiKiCAL  NEWS 


Announcement 


THE    Federal    Engineering  Company, 
Limited   has   been   formed   for  the 
purpose  of  enlarging  the   scope  of, 
and   carrying  on   the   business  heretofore 
carried  on  by  the  Federal  Engineering  and 
Supplies  Limited. 

The  new  Company  also  takes  over  the 
R.  T.  MacKeen  Company  of  Montreal,  and 
other  concerns. 

Our  business  has  grown  to  such  an  ex- 
tent that  it  has  been  necessary  to  increase 
our  capital,  and  secure  larger  office  and 
warehouse  accomodation. 

We  have  therefore  moved  our  Toronto 
office  and  warehouse  to  a  large  new  ware- 
house building  at  90  Sherbourne  Street, 
Toronto,  and  our  Montreal  office  and  ware- 
house to  the  Unity  Building,  Montreal. 

It  is  proposed  to  carry  a  full  line  of  all  kinds  of  Belting,  Mill  Supplies, 
Tungsten  and  Carbon  Lamps,  Automobile  Supplies,  Automobile  Lighting  Out- 
fits, Electric  Meters,  Electric  Fans,  Electric  Motors,  Electric  Irons,  Heating 
Devices,  Supplies,  etc.,  etc. 

We  wish  to  thank  our  friends  and  customers  for  their  very  generous  pat- 
ronage in  the  past  and  to  assure  them  that  the  aim  of  the  new  Company  will 
be  to  so  serve  them  as  to  merit  a  continuance  of  their  confidence  in  the  future. 

We  are  in  a  position  to  make  prompt  deliveries,  and  attractive  propositions. 
Be  sure  and  get  our  prices  before  placing  your  order. 


FEDERAL  ENaNEERIN( 


MONTREAL 


TORONTO 


-rill':  r  k  I CA  I.  nI'.vvs 
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Phoenix  Dynamo  Mfg.  Co. 


BRADFORD,  ENGLAND 


Limited 


300  K.W.  230  to  280  V.  D.C.  per  side,  and  driven  from  6600  V.  60  Cycle  3-phase  Induction  Motor 

Canadian  Agents  .'—FEDERAL  ENGINEERING  CO.,  LTD.,  ^/i'<J^lV¥cNANco?^^^^^^^^ 


FEDRAM  rrTfl 


and 


FEDERAL  ^ITp's 

will  Save  Money  for  you. 


/  -  L 


Full  particulars  on  application 


:0MPANY,  LIMITED 


WINNIPEG 


VANCOUVER 
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Water  Wheel 


Type  of 


Alternating  Current  Generators 


3  Alternators  each  5,000  K.V.A.  60  Cycle,  3  Phase 
in  the  St.  Timothee  Power  House  of 

The  Canadian  Light  and  Power  Co. 

built  by 

ALLIS-GHALMERS-BULLOGK 


LIMITED 


Works 


MONTREAL 


Sales  Offices  :    MONTREAL,  Canadian  Express  Co.  Bldg.       TORONTO,  Traders  Bank  Bldg 
WINNIPEG  Builders  Exchange  Bldg.  VANCOUVER,  Dominion  Bldg. 

COBALT  CALGARY 
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REDUCE  ACCIDENT  RISKS 

National  Railroad  Trolley  Guard  installed  at  steam  road 
grade  crossings,  mininii/es  chances  of  cars  being  stalled 
should  trolley  wheel  leave  wire. 

Easily  installed,  light  in  weight  and  requires  little  main- 
tenance. 

See  pages  174-176  of  Catalogue  No.  12 

The  Ohio  Brass  Co.,   Mansfield,  Ohio,  U.  S.  A. 


FLAT  RATE  CONTROLLER 


Satisfies  Your  Customer 

Reduces  Operating  Costs 

Eliminates  Meter  Disputes 

Smallest,  Lightest  and  Most   Durable   on  the 

Market 

Write  for  illustrated  pamphlet  and  prices. 

Made  in  All  Capacities  up  to  5  Amperes 

The  Only  Reliable  Controller  for 
Tungsten  Lamps 

Gorla  Current  Limiter 

3  Beaver  Hall  Square,  MONTREAL 


The  Laehute  Shuttle  Co.,  Limited 

Lachute  Mills  P.Q. 

Manufacturers  of 

Cross  Arms  -Space  Blocks    Birch  and  other 
Hardwood    Insulator  Pins  and  Brackets. 


C.  &  H.  METERS 


Our  meter  brings  you  in  more  dollars,  WHY  ?  Because  it  starts 
on  a  smaller  current  and  is  more  accurate  over  long  periods  than 
any  other  on  the  market  today. 

Write  to  us  now  and  we  will  tell  you  why  this  is  so,  and  what 
is  more,  prove  it  with  goods. 


The 

Chamberlain  &  Hookham  Meter  Co. 


312  Kent  Building,  TORONTO 


Limited 


Meter  and  Time  Switch  Specialists 


Main  7791 


Cables  "  Meters ' 


Polyphase  Meter 


The  NewYear  is  the  Season  for  New  Contracts 

For  some  lines  of  goods  it  pays  to  contract,  especially  when  you  are  protected 
against  a  raise  in  price  and  given  the  advantage  of  a  reduction.  We  have  special 
contracts,  which  we  are  sending  out  to  our  customers,  covering: — 

NEW  CODE  RUBBER  COVERED  WIRES  AND  CABLES 
MAZDA  TUNGSTEN  AND  CARBON  LAMPS 
COLUMBIA  DRY  CELLS 

GALVANIZED  AND  ENAMELLED  STEEL  CONDUITS 

We  maintain  in  Winnipeg  heavy  stocks  of  the  above  materials  ready  to  ship  to 
you  the  day  your  order  is  received.  Our  price  is  in  line  with  the  lowest  market 
quotation.    We  give  vou  the  advantage  of  car  load  rates  from  factory  to  Winnipeg. 

Write  for  copy  of  our  special  yearly  contracts,  and  if  you  mention  seeing"  this  ad- 
vertisement in  the  "Electrical  News,"  we  will  send  you  one  of  our  191 3  calendars. 

The  Mainer  Electric  Company,  Limited 

61-63  Albert  Street,  WINNIPEG,  MANITOBA 


T  H  F.    P:  L  K  C  T  R  I  ( '  y\  L    N    W  S 
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^*H-C"  Light  Weight 
Telephone 
Testing  Sets 

Size  5''x  5  'x5i/2 
Weight  61  2  lbs. 

Equipped 
with  5-foot 
cords  and 
Williams 
test  clips. 
Care  f  u  1 1 y 
designed , 
d  u  rab  1  e 

and  efficient.  Crank  folds  flush  with  the  case. 
SEND  FOR  NEW  BULLETIN  402 

THE  HOLTZER-CABOT  ELEC.  CO. 

Chicago,  Ill.~Brookline,  Mass. 


McGill  Portable  Lamp  Guards 

enable  lighted  incandescent  laiii])S  to  be  .safely  canii'd  to 
dark  coi-ner.s  within  reasonable  distance  of  a  lamp  socket. 

Convenient    Economical  Safe 

Thousands  in  daily  use  in  Mills,  Factories.  Warehouses, 
Garages,  etc. 

STANDARD 


PORTABLE 


A  substantial,  serviceable  portable,  which  has  been  ;i  iioimhu- 
seller  for  years  ;  always  rtepeiulable.     For  IH  and  'i2  ( '.  I'. 


NATIONAL  PORTABLE 


Here  is  the  best  medium  priced  ijortable  c\  er  oft'ered.    \\  cU  made.  \  cry 
strong  and  will  stand  hai-d  knocks  and  (jive  long  service. 
For  11)  and  :i2  < '.  F. 
Write  far  aet  prices  on  these  portables  ;  also  for  New  1913  C&talog 
showiaz  other  portables.  Lamp  Ouards  aad  Electrical  Specialties 
McGill  Guards  and  Specialties  carried  by  most  Canadian  Dealers 

McGIU  MFG.  CO. 

5  Oak  Street        -        VALPARAISO,  IND. 


Fixtures  that  are  Different 

Showing  the  Latest  Designs 

Fixtures  that  are  Right 

For  Every  Requirement 

A  TungstoHer  e!ery  Purpose 

Direct  -  Semi-Indirect  -  Showers  -  Brackets  -  Lanterns,  etc. 


Catalogue  No.  100a  Shows  Them  All 

DID  YOU  GET  YOUR  COPY  ?     IF  NOT  WRrfE  US 


of  Canada,  Limited 
Head  Offick  :   212  King  St.  West,  TORONTO 
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A 


Edison 
Plug  Cutouts 
and  Entrance  Switches 


of 


Duncan  Quality 


No.  82587  (Vi  Full  Size) 


No  61935  {V>  Full  Size) 


Xo.  80-20  iVi  Full  Size) 


No.  1851  (Yi  Full  Size) 


No.  1695  (•/(  Full  Size) 


Trade  |linl''2Ii  Mark 


K 


There^s  your  Guarantee. 

ORDER  THROUGH   YOUR  JOBBER 

—  Duncan  Electrical  Co. 

Limited 

Montreal  ' 


Makers  of  Electrical 
Supplies 
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=White^s  Improved= 
Porcelain  Strain  Insulator 


Try   this   New  and  Better 

STRAIN  INSULATOR 

Made  in  Four  Sizes.   Write  for  Illustrated  Bulletin. 

IVili  furnish  Satiiple  if  desired. 

T.  C.  White,   1124  Pine  St.,  St.  Louis,  Mo. 


Sectional  view  of  3-Conductoi-  DOA 
Terminal  for  2.500  Volt  Scrvict; 

"  Standard  "  cable  accessories 

embody  all  the  improvements  suggested  by  over 
2o  years  of  service  under  varied  and  most  exact- 
ing conditions.  They  were  the  best  20  years 
ago — they  are  the  best  to-day.  A  card  will 
bring  full  information.     Write  to-day. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Winnipeg,  Man.     Hamilton,  Ont.      Montreal,  Que. 

Seattle,  Wash.  Boston,  Mass. 

Manufacturers  of  Electric  Wires  and  Cables  of  all  kinds, 
all  sizes,  for  all  purposes,  also  Insulating-  Compounds,  etc. 


Sundh  Sump  and  Tank  Switches 

are    the    Simplest    and  Strongest 


Unequalled  for  controlling  water  levels  in  tanks, 
wells  or  sumps. 

Absolutely  weather  proof  and  will  perform  their 
duty  with  reliability. 

Furnished  single,  double,  three  or  four  pole. 
Always  give  a  quick,  sharp  make  and  break. 

"Sundh"  Switches,  Panels  and  complete  line  of 
Controlling  Devices  described  in  our  catalogue. 


Send  for  one  to-day 


Sundh   Electric  Company 

NEW  YORK,  U.  S.  A. 
Represented  by  the  C.  H.  L.  Keeler  Co.,  Toronto,  Canada 


3* 


THE    ELECTRICAL  NEWS 


Central  Station  Men 

All  recognise  the  importance  of  keeping  their  Generators,  Transformers,  etc.,  free  from  Dust. 

The  portable  motor-driven  Air  Compressor  illustrated  has  been  designed  specially  for  this  purpose  by  the  well 
known  Air  Compressor  Manufacturers,  Reavell  &  Company,  Ipswich,  England. 

Size ;  30  inches  long,  30  mches  high,  1 8  mches  wide. 


It  is  Compact,  Reliable  and  Efficient 

The  Motor  runs  at  about  1200  R.P.M.  driving  Compressor  at  400  R.P.M.  delivering  pressures  up  to  30  lbs. 
per  square  inch  and  usually  worked  at  15  to  20  lbs.  pressure. 

Has  a  capacity  of  1 8  cubic  feet  of  free  air  per  minute. 

Smaller  Compressors  for  Small  Central  Stations. 

Write  for  Prices,  stating  voltage,  phase  and  cycles  of  current  available  in  your  Station. 

Having  our  own  buying  office  in  London,  England,  we  are  in  a  position  to  give  special  attention  to  any  orders 
placed  with  us  for  shipment  to  Canada. 

Canadian  British  Engineering  Co.,  Limited 


2  Toronto  St. 
TORONTO 


4  Queen  Victoria  St. 
LONDON,  E.  C. 


324  Smith  St. 
WINNIPEG,  MAN. 
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Protect  Your  Customers 


When  pull  sockets  are  used  over 
wash  basins,  stoves,  radiators,  registers, 
etc.,  you  can  offer  your  customer  extra 
protection  at  small  expense. 

This  is  accomplished  by  using  a 
chain,  with  fibre  insulation,  as  illus- 
trated. 

The  protection  only  adds  i  5  cents 
to  the  list  price    of   the    socket,  and 
your    customer    will    appreciate  your 
.thoughtfulness. 

Do  not  forget  to  specify  P  &  S   FjLLJTo  inter- 
changeable shell  on  all  pull  sockets. 

FOR  SALE  BY  ALL  JOBBERS 

CARRIED  IN  STOCK  BY : 
John  Starr,  Son  &  Company,  Ltd.  ...  Halifax 

St.  John  Railway  Company  -  -  .  .  St.  John,  N.  B. 

Mechanics  Supply  Company,  Limited  ...  Quebec 

Dawson  &  Company,  Limited  .  .  -  .  Montreal 

Central  Electric  &  School  Supply  Company  ...  Toronto 
Mainer  Electric  Company     .  -  .  .  .  Winnipeg 

Dawson  &  Company  .....  Winnipeg 

General  Supplies  Limited     ....  Calgary,  Alta. 

Cope  &  Son  ......  Vancouver 

Pass  &  Seymour,  Inc. 

Main  Office  and  Works:   SOLVAY,  NEW  YORK,  U.S.A. 
New  York  City,  1 78  Fulton  Street  San  Francisco,  Rialto  Building 

Chicago,  700  West  Jackson  Blvd. 
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Keystone  Porcelain  Strain  Insulators 

You  can't  help  getting  good  service  from  Keystone  Porcelain  Strains  simply  because  service 
depends  entirely  on  the  quality  of  porcelain  used. 

We  found  only  one  grade  of  porcelain  in  the  whole  country  good  enough  for  this  strain  insu- 
lator.   That  grade  goes  into  every  one  made. 

It  is  hard  and  tough.  Has  great  resistance  to  both  compression  and  shear.  Has  great  electrical 
resistance.  The  strains  are  given  a  heavy  brown  glaze  and  are  designed  with  protected  end  cover- 
ings through  which  the  guy  wires  pass,  thus  making  it  impossible  for  them  ever  to  come  into  con- 
tact with  each  other. 

Made  in  2%,  3,  SJ/S  and  5!^2  inch  lengths.  Get  samples  or  quotations  either  from  John  Millen 
&   Son,    Montreal,   Toronto.    Winnipeg,   Vancouver,  or  from  us. 


Manufacturer  of  Railway  Material  and  Electrical  Supplies 
PHILADELPHIA  NEW  YORK  CHICAGO 


1 7th  and  Cambria  Sts. 


Hudson  Terminal 


417  So.  Dearborn  St. 


1TE INSUATOR  BOOK 


J 


ROOF  INSULATORS  FOR  110,000  VOLTS 


2  IN  E)f  HEAVY,  PIPE  SIZE. 

COPPER  TUBE 
I  «  22  )c88  I''.  '''-'^2  FO  PORCEL/1IN  TUBE 

^5^52*^2.lt^        "  .» 

Insulator  No.  2628 

Line  voltage  110,000  Test  voltage  250,000  Rain  test  210,000 

This  is  the  latest  member  of  the  "  Victor  "  family  of  roof  insulators  which  now 
comprises  sizes  for  all  voltages  from  6boo  to  iio,ooo. 

THE  LOCKE  INSULATOR  MFG.  CO.,  Victor,  N.  Y. 

OR 

Engineering  Equipment  &  Supply  Company 

410  St.  James  Street, 
MONTREAL,  QUE. 
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Underwriters'  Requirements 

On  anoti'.er  page  in  thi.s  issue  we  print  a  report  recently 
made  by  Mr.  C.  Hamilton  Wickes  to  the  British  Board  of 
Trade  on  the  formation,  scope  of  operations  and  effect  <:)n 
the  importation  of  British  uianufactin-eN  into  Canada.  u(  the 
Underwriter.s'  Laboratories,  Chicago.  The  re|)ort  co\ers 
fully  the  history  of  the  f<jrnialion  of  thi>  incorporation;  des- 
cribes the  technical  statT,  the  council  and  their  respective 
work;  outlines  s])ecilications.  rules  and  requireiiieiii-,  under 
which  the  experimental  work  is  carried  on  at  the  labora- 
tories; speaks  of  the  inspection  at  manufacturers'  factories 
and  labelling;  roughly  outlines  the  cost  of  experiments  and 
tests  incurred  by  manufacturer-,  who  desire  to  ha\  e  tiieir  ma- 
terial approved,  etc..  etc.  Inasmuch  as  this  is  a  matter  of 
interest  to  every  Canadian  buying  or  selling  electrical  equip- 
ment, many  of  whom  w<j  believe  are  ikjI  aware  of  the  ex- 
istent conditions,  we  print  this  |)art  of  the  article  in  full,  be- 
Hexing  that  it  contains  much  useful  in formati(jn. 

Howevei.  the  part  of  the  report  which  i>  of  greatest 
interest  to  Canadians  is  tliat  which  deals  with  the  efTect  of 
the  operations  of  the  Underwriters'  Lalxjratories  on  the  Brit- 
ish manufacturer.  It  has  long  been  recognized  in  a  .gen- 
eral way  that  liritish  manufacturers  were  more  or  less  in- 
convenienced by  having  to  conf(]rm  to  the  rtlle-^  .ind  i-e(|uirc- 
ments  laid  down  by  the  Xational  llo.ird  of  bire  I'uder- 
writers,  but  in  the  report  in  (|uesiiun.  smue  ^l.itcnienl^  ;ire 
made  which  appear  to  re(piire  further  in\ cstigation.  I'dr 
example,  in  one  place  it  is  slated  that  compi;iinls  lia\e  been 
made  by  British  manufacturers  of  prejudice  on  ihe  pari  of 
inspectors  against  British  goods  and  of  the  necessity  of 
gaining  the  inspectors'  good-will  by  means  of  a  "tip  "  in 
order  to  facilitate   the   passing  of  material    -tibmittetl.  In 


anotliei-  ease  it  1^  -dialed  that  parlicular.s  arc  on  I'lle,  of  in- 
stances in  which  the  parties  interested  alleged  di.scriinina- 
tion  and  unfair  trealmeiil  in  resiK-ct  of  both  electrical  and 
other  cla-^e->  of  go(;fN  -iibmilted  to  the  laboratories.  If 
-lull  complaints  as  the  alcove  can  be  substantiated,  it  is 
(liiiU'  lime  steps  were  taken  to  show  up  the  workings  of  the 
I  nderwriters'  Laboratorie-  in  their  irue  light.  Of  course, 
it  i^  easily  understoorl  ih;ii  ihe-e  are  matters  difficult  of 
proof.  There  is  no  doubl,  however,  that  the  feeling  exists 
lli.it  discriminations  li;i\c  been  ^liov\n.  and  under  the  cir- 
cumstances it  is  not  dihlcult  to  impute-  motive-.  On  the 
other  hand,  we  are  decidedly  of  the  o])ini(jn  that  the  work 
of  the  L'nderwriters'  Laboratorie^  has.  in  the  main,  tended 
lo  impr(j\e  conditions  and  has  gone  far  towards  making  the 
in-tallalioii  of  undesir.able  equipment  imijossible. 

*  *  * 

.\  phase  of  the  qtie-ticjii  that  i-  no  doubl  felt  keenly 
by  the  British  manufacturer,  .and  thi^  applies  to  Canadians 
as  well,  is  the  fact  that  a  British  manufacturer  who  has 
been  manufacturing  standard  ecptipineiit  for  many  decades 
and  whose  products  are  known,  and  recognized  as  standard 
the  world  over,  should  have  to  submit  his  apparatus  to  the 
inspection  of  a  United  States  authority  before  this  appar- 
atus can  be  sold  in  a  part  of  tlie  Briti.-h  Empire — Canada. 
Then  there  is  the  other  reasonable  contention  that  inas- 
much as  the  inspectors  are  specially  equipped  to  pass  on 
the  L'nited  States  type  of  material  they  are  not  in  a  posi- 
tion to  gi\e  an  immediate  and  final  jud.gmcnt  on  thu  effici- 
ency of  a  British  manufactured  article.  I-"urther.  it  may 
easily  happen  that  though  the  British  article  ni;iy  be  entire- 
1\-  up  to  any  general  standar<l  that  may  be  >et,  it  may  fail  U> 
meet  the  requirements  of  the  particular  -tandard  of  the 
(  hicago  Laboratories  and  s(j  may  fail  of  ai)pro\  al. 

*  *  * 

.\  -^ug.gested  solution  is  the  forinalion  of  a  testing  and 
.ipprovin.g  lalioratory  in  England  or  Canada  along  lines  very 
-imilar  to  that  in  the  United  States.  It  does  seem  unrea- 
-onable  that  a  nation  as  widely  represented  b_\-  territory  as 
Britain  is  -.hould  not  have  a  standard  of  her  own  which 
WDuld  be  ;iccepted  without  (|ue-.tioii.  in  ;iny  colony  of  the 
b^nqiire.  or  for  that  matter  in  any  other  c<.)nntr_v.  There  can 
be  no  doubt  that  the  British  manufactured  article  reaches 
as  hi,gh  a  standard  as  anythin.g  manufactured  in  the  world 
t(j-day.  and  the  whole  trouble  evidently  ;irises  from  the  fact 
that  in  the  United  States  they  have  taken  the  initiative  in 
this  matter  while  the  Englishman  did  not  feel  the  need  of 
the  "-.ime  pi  o-re- -iv  e  step  until  he  came  in  direct  contact 
with  the  Lulled  .States  product  on  this  continent.  The 
liritiNli  manufacturer  at  the  i>reseiit  time  i^  trying  hard  to 
win  his  vv;iy  into  the  Xorth  American,  and  especially  the 
Canadian  held,  and  every  Canadian  is  anxicuis  to  assist  him 
in  every  in.)ssible  way  to  gain  a  fipot-liold,  feeling  that  by  so 
doing,  we  shall  gain  the  advant;i.ge  of  the  competition  of 
.ipiiaratu--  that  it  will  lie  to  cuir  interests  to  purchase.  We 
therefore.  ;is  t  anadiaiis.  Imv  e  put  ourselv  es  alnnil  to  no 
-■mall  extent  in  encouraging  the  British  manufacturer  to 
tender  for  tlu'  sU])ply  of  our  equipment.  It  would  nov\ 
seem  to  be  .1  .gre;it  mi^t.ake  if  ;ill  this  jjrogress  should  have 
to  be  set  aside,  or  should  even  be  ret;irded  by  what  is  little 
more  ih.in  a  t eeh nicalit y.  It  i--  (|uite  possible  there  arc  lirit- 
isli  mannfacturer->  who  Ikivc  abandoned  the  idea  of  entering 
the  t  aii.idian  held  i:itlui'  th;in  Nubmil  their  e(iuipment  to 
llu'  te^t-  now  required.  I  he  fcu'ination  of  a  l'>riti"sll  stanil- 
ard.  iH  cognized  the  world  ov  ir.  should  mean  iu>thing  more 
than  the  org:iiiizalion  of  a  dep:irtinent  along  these  lines 
similar  to  that  of  the  C lulerwriters'  Laboratories  of  Cliic- 
a,go.  W  lure  it  is  sitiKited  is  a  matter  to  no  moment  so  long 
.1-  it   i>  at  the  mo-t   convenient  point   for  all  concerned. 
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The  New  Hydro  Chief 

"School"  men  will  be  pleased  to  note  ihat  one  of  their 
number  has  been  called  to  the  high  office  of  chief  engineer 
of  the  Hydro-electric  Power  Commission  of  Ontario,  in  the 
person  of  Mr.  F.  A.  Gaby,  who  graduated,  with  honors,  in 
the  Faculty  of  Applied  Science  of  the  University  of  Toronto 
in  1903.  Though  only  a  recent  graduate,  Mr.  Gaby  has,"  how- 
ever, crowded  an  unusual  amount  of  hard  work  and  experi- 
ence into  a  short  space  of  time,  having  spent  a  number  of 
years  with  the  C.  G.  E.  company  as  erecting  and  supervis- 
ing engineer,  and  later  with  the  city  of  Winnipeg,  where 
he  acted  as  assistant  electrical  engineer  in  the  preparation  of 
the  designs  and  specifications  of  their  large  municipal  plant. 

Mr.  Gaby  has  been  with  the  Hydro  since  1907,  practically 
since  its  inception.  In  1908  he  was  appointed  chief  assistant 
engineer  which  position  he  held  until  Mr.  Sothman's  resigna- 
tion in  July,  1912.    As  chief  assistant,  Mr.   Gaby  had,  of 


Mr.  F.  A.  Gaby 


course,  been  closely  in  touch  with  all  the  engineering  fea- 
tures of  the  Hydro  scheme,  and  so  both  by  ability  and  ex- 
perience was  particularly  well  fitted  to  take  up  the  work  of 
directing  the  Commission's  extensions,  which  probably  at 
the  present  moment  cover  a  larger  field  than  at  any  previous 
time  in  the  history  of  this  provincial  municipal  movement. 
His  appointment  as  acting  chief  engineer  in  July,  was,  there- 
fore, fully  expected,  and  the  confirmation  of  his  appointment, 
in  December,  as  chief  engineer,  will  meet  with  universal  ap- 
proval. 

Mr.  Gaby  is  almost  a  Toronto  boy,  having  been  born  in 
Richmond  Hill,  some  thirty  miles  out  of  the  city.  He  is  an 
associate  of  both  the  I.  E.  E.  and  A.  I.  E.  E.,  and  is  at 
present  chairman  of  the  Toronto  section  of  the  latter. 


Toronto  Section  A.  I.  E.  E. 

The  third  regular  monthly  meeting  of  the  Toronto 
.section  of  the  American  Institute  of  Electrical  Engineers 
was  held  in  the  Engineers'  Club  rooms  Friday  evening, 
January  17th.  The  speakers  of  the  evening  were  Mr.  W.  R. 
Sweany,  general  manager,  the  Toronto  Hydro-electric  Sys- 


tem, and  Mr.  J.  G.  Jackson,  electrical  engineer.  Mr. 
Sweany  described  the  advances  that  had  been  made  in  the 
production  of  an  economic  up-to-date  street  lighting  sys- 
tem, comparing  the  Toronto  system  with  that  of  a  number 
of  other  cities.  Mr.  Jackson  dealt  more  with  the  engineer- 
ing side  of  the  system,  describing  the  distribution,  location 
of  sub-stations  and  sub-station  design,  etc.  Mr.  Jackson 
also  outlined  plans  of  extensive  expansions  which  the  city 
would  likely  follow  as  the  demand  for  power  and  light  in- 
creased. 


Merger  of  Power  Companies  at  Cobalt 

The  Northern  Ontario  Light  and  Power  Company, 
Limited,  has  formally  taken  over  the  entire  property  and 
assets  of  the  British  Canadian  Power  Company,  Limited. 
The  property  has  been  paid  for  by  $3,000,000  first  mortgage 
G  per  cent.  Bonds  of  the  Northern  Ontario  Light  and  Power 
Company,  Limited,  which  are  due  on  April  1st,  1931.  This 
is  a  part  of  an  authorized  issue  of  $15,000,000. 

The  Bonds,  it  is  understood,  have  been  underwritten  by 
Coates,  Son  and  Company  and  the  British  Electric  Traction 
Company,  both  of  London,  England,  and  Hanson  Bros.,  of 
Montreal.  At  a  near  date  the  issue  will  be  offered  for  public 
subscription,  probably  at  par. 

It  is  calculated  that  the  earnings  of  the  Northern  Ontario 
Light  and  Power  Company,  will  be  greatly  benefited  by  the 
acquisition. 

The  Northern  Ontario  Light  and  Power  Company  was 
organized  in  February,  1911,  for  the  purpose  of  taking  over 
the  properties  of  the  Cobalt  Hydraulic  Power  Company  and 
the  Cobalt  Power  Company,  with  its  subsidiary  companies. 
It  has  also  acquired  the  Cobalt  Light  Power  and  Water  Com- 
pany, Limited. 

The  British  Canadian  Power  Company  have  a  10,000 
horse-power  hydro-electric  development  on  the  Matabit- 
chonan  River,  35  miles  south  of  Cobalt  with  an  electrical 
sub-station  at  South  Lorrain  and  two  modern  sub-stations 
in  the  Cobalt  camp,  each  equipped  with  step  down  trans- 
former outfits  and  3,000  horse-power  air  compressor  plants. 
Compressed  air  at  100  lbs.  pressure  is  furnished  from 
these  stations,  through  steel  pipes,  to  the  different  mines. 
Electrical  power  is  furnished  from  the  three  sub-stations  to 
the  mines  in  the  form  of  a  60  cycle,  3,300  volt,  3-phase  cur- 
rent. ■ 


The  "Cedars"  Development  Plans 

On  the  opposite  page  we  reproduce  the  plan  of  the  de- 
velopment of  the  Cedars  Rapids  Manufacturing  &  Power 
Company  at  Montreal.  This  represents  the  largest  single 
installation,  we  believe,  ever  contracted  for  at  one  time  in 
Canada,  and  with  the  exception  'of  the  plant  at  present 
under  construction  at  Keokuk  on  the  Mississippi  River, 
probably  the  largest  in  the  world.  Orders  have  been  placed 
for  the  manufacture  of  twelve  turbine  units,  and  within  the 
last  few  days  the  contract  has  been  closed  with  the  Can- 
adian General  Electric  Company  for  the  supply  of  the 
twelve  generators  to  be  connected  thereto. 

The  size  of  the  equipment  can  be  gathered  roughly  from 
the  illustration.  The  overall  diameter  of  the  generators  is 
approximately  36  feet.  The  capacity  of  each  is  10,000  kilo- 
watts. The  generators,  on  account  of  the  comparatively 
low  head  of  30  feet  will  revolve  slowly,  at  56  revolutions  per 
minute. 

It  will  be  noticed  from  the  design  that  the  thrust-bear- 
ing carrying  the  weight  of  the  generator-rotor,  the  shaft 
and  the  turbine,  is  situated  above  the  generator  and  en- 
closed in  the  same  case  with  the  generator. 
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Further  Notes  on  Keokuk  Plant 

riu-  Sc]itfnilicr  i--lU'  nf  llic  E!ei.-tric.':il  Xcw-  cuiUaiiK'd  a 
^rimewliat  iletaiicd  illu>trate(l  (le■^c^i])ti( m  nf  tin-  pn-liminai'v 
work  of  tlie  Mississippi  Ivixer  I'owcr  (  cmipans-'s  (le\  eli>p- 
ment  at  Keokuk.  Inwa.  It  will  he  renietuhercd  that  the 
main  plan  of  this  development  consisted  in  the  construc- 
tion of  a  dam  4.500  feet  long,  across  the  Mississippi  '\iver 
and  comprising  some  1:20  arches;  a  power  house  to  contain 
thirty  10.000-h.p.  turbine  units;  an  ice  fender  some  l.T.")0  feet 
long  for  the  i^rotection  nf  the  mtake  canals  and  a  hus^e 
cement  lock  and  dry  dock  for  the  ;iccominodatinn  of  ruer 
traffic. 

The  previous  description  brought  the  con -.iruotion  ii].) 
to  June  1,   ]912.     Snice  that   <late   the   dam    lias   lucn  com- 


Generator-rotor  assembled — Mississippi  River. 


pleted  and  the  up-stream  end  of  the  power  house  is  also 
practically  finished  with,  at  the  last  report,  three  units  al- 
most installed.  Some  more  photographs  shown  herewith 
illustrate  the  more  advanced  stage  of  the  work.  ()ne  of  the 
figures  illustrates  the  process  of  setting  the  lower  founda- 
tion ring  for  one  of  the  water  wheel  units,  .\notber  shows 
a  \'iew  taken  some  two  months  later,  being  an  interior  \  iew 
of  tlu'  intake  for  J;urbinc  No.  2. 

It  will  be  rc-called ■  from  the  earlier  description  that  pitt- 
liners  of  uiuisual  size  were  to  be  embedded  in  the  concrete 
of  the  suljstructure  and  that  these  were  to  carrj'  the  weight 


of  the  rotating  i)arts  of  the  turbine  and  generator,  a  total 
of  about  I.OOO.ono  lbs.  of  metal.  llefore  i)laciiig  the  tur- 
bine, these  were  tested  out  by  a  load  of  approximately 
I .()()(),()()()  Ills.,  made  up  of  huge  cement  blocks,  to  see  if 
there  would  be  an\'  settling.  This  was  necessary  as  the 
shaft  of  the  turbine  would  be  thrown  out  of  line  if  any 
settlin.g  occurred  .after  the  m.achinery  was  installed. 

Tile    shipping   and    in st;illati( )n   of   the   turbines   has  rc- 


Turbine  runner,  assembled — Mississippi  River. 


([Hired  the  gre.itest  care  on  account  of  their  weight  and  size. 
The  contr.act  for  the  manufacture  of  the  turbines  was  di- 
\'ided  between  two  firms.  One  I'irm  casts  tlie  runner  in  four 
ciuarters  which  are  shipped  separately.  The  other  manufac- 
turer casts  the  runner  in  one  piece.  The  difliculty  of  such 
;i  process  will  be  understood  when  it  is  remembered  that 
the  complete  runner  is  feet  in  diameter  by  12  feet  high 

and  weighs  about  6.)  tons.  To  transport  this  piece  it  was 
necessary  to  build  a  special  car  with  a  capacity  of  1.50,000 
lbs.,  and  with  a  body  so  designed  that  the  runner  could  lie 
on  its  side.  .\  special  route  had  also  to  be  picked  out  in 
which  the  bridges  were  high  and  wide  enough  to  clear  this 
load.  Each  unit  is  accompanied  by  a  representative  of  the 
nianuf.icturing  company,  and  is  allowed  to  travel  only  dur- 
ing the  day  time,  every  care  being  taken  lo  eliminate  the 
possibility  of  accidents. 

The  Generators 

It  will  .also  be  remembered  thai  e.icli  generator  when 
complete,  will  measure  111  ft.  5  in.  in  di.anieter  by  II  ft.  '■>  in. 
high  ;ind  wei.gh  approximately  (il  5,000  lbs.     The  base  and 


Setting  lower  foundation  ring  for  turbine  unit. 


Interior  view  of  turbine  intake,  completed. 
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the  outside  ring  or  stator  are  shipped  in  fmir  ijieces  and  llie 
fdlor  in  two.  The  windings  of  each  part  are  >liipped  sep- 
arately. I'or  the  stator  these  windings  consist  of  rectangu- 
lar coils  of  copper  wire  which  fit  into  slots  cut  in  the  metal 
of  the  stator.  These  are  insulated  with  mica  and  with  oiUd 
tape  to  resist  the  high  voltage  generated  in  them. 

In  setting  up  the  rotor  the  shaft  is  first  set  on  end  on 
a  specially  prepared  concrete  platform;  next  the  two  halves 
of  the  stator,  supported  at  the  proper  height  by  concrete 
pillars,  are  bolted  around  it,  and  then  r>2  laminated  iron 
poles  with  their  copper  windings  are  bolted  on.  At  last 
reports,  live  of  the  stators  have  been  wound,  four  of  the 
rotors  assembled,  four  bases  are  in  place  and  one  has  its 
sections  mounted  on  it. 

Work  is  also  proceeding  with  the  installation  of  the 
transformers  which  will  step  up  from  the  generating  volt- 
age of  11,000  to  the  transmission  voltage  of  110,000.  E'dch 
transformer  measures  8  ft.  x  IG  ft.  x  34  ft.  high  and  weighs 
approximately  24(1,000  lbs.  The  latest  report  was  to  the 
effect  that  the  conduit  work  for  conducting  the  lead  wires 
was  nearly  all  in  place  and  that  the  superstructure  should 
be  practically  completed  by  the  first  of  the  year. 


Our    Maritime  Provinces 

The  Canadian  Pacific  Railway  Company  ha\e  equipped 
their  terminal  sheds  at  West  St.  John  with  four  2-toii  elec- 
tric trucks. 


Mr.  Robt.  Bell,  of  Montreal,  has  recently  been  appoint- 
ed general  manager  of  the  Maritime  Coal,  Railway  &  Power 
Company.  This  company  operates  a  power  plant  at  Chig- 
necto,  N.S.,  supplying  light  and  power  for  the  towns  of 
Amherst,  Joggins,  Maccan  and  River  Herbert.  Mr.  P>ell 
was  previously  manager  of  the  Port  Hood  Coal  Company. 


Mr.  Thos.  Coleman,  until  recently  with  Chapman  & 
Walker,  Toronto,  has  been  appointed  superintendent  of  the 
Charlottetown  Light  &  Power  Company  of  Prince  Edward 
Islaiid.  This  company  are  at  present  operating  their  plant 
with  both  steam  and  gas  producer  engines,  the  electrical 
equipment  being  single  phase,  133  cycles.  This  year,  how- 
ever, they  plan  on  remodelling  the  entire  outfit  and  operat- 
ing a  day  system,  supplying  power  for  the  different  town 
industries. 


The  Intercolonial  Railway  are  planning  on  installing 
a  system  of  train  despatching  by  telephone;  the  first  section 
to  be  installed  will  be  between  St.  John  and  Moncton.  The 
Intercolonial  Railway  are  now  using  the  Moncton  Natural 
Gas  very  extensively  at  their  shops  in  Moncton.  At  the 
present  this  gas  is  being  used  under  their  boilers  and  in  the 
forges,  and  for  lighting  cars.  Changes  are  also  being  made 
in  their  producer  gas  engines  which  drive  the  electric  gen- 
erators so  that  they  too  may  be  operated  by  natural  gas. 


The  new  power  plant  of  the  Bathurst  Electric  Light 
Company  was  put  in  operation  January  1st  and  the  town  is 
now  supplied  with  a  first-class  lighting  system.  The  power 
house  is  situated  at  the  Letagouche  Falls,  some  nine  miles 
from  Bathurst,  the  transmission  line  at  present  being  single 
phase  at  6600  volts.  A  concrete  dam  30  feet  high  has  been 
constructed  above  the  falls  which,  together  with  the  natural 
falls,  gives  a  head  of  seventy  feet  at  the  water  wheel.  The 
l)resent  capacity  of  the  plant  is  200  kw.  but  provision  has 
been  made  for  another  unit  of  the  same  size.  The  com- 
plete plant  was  built  under  the  supervision  of  P.  J.  Leger, 
of  Bathurst 


The  Dominion  Coal  Coniijany  lia\e  ncciilly  put  in  op 
cration  their  new  power  bon^e  ;ii  Lingan  Lake,  Xova  Scotia. 
Only  one  unit  i.s  at  present  in  operation;  this  is  a  2.000  kw. 
Curtis  high  pressure  steam  turbine  set,  the  generator  being 
:!-phase,  S.'i-cycle,  6,000  volt  and  arranged  to  work  in  par- 
allel with  the  company's  other  power  plant  at  Glace  l!ay. 
which  is  located  about  nine  miles  distant.  Contracts  have 
been  entered  into  with  I'rascr  Chalmers  for  two  mr)rc  unit- 
of  the  same  size.  Hettington  boiler-  are  used  at  tlii-  plant: 
these  use  pulverized  coal,  which  i-  fed  with  a  Ijlower.  The 
power  house  is  so  arranged  that  a  total  of  10,000  horse  pf>wcr 
in  turbines  may  be  installed  at  a  later  tiate. 


The  new  canning  factories  of  the  (  anadian  Sardine  Co. 
at  St.  Andrews,  N.B.,  began  operation  Jainiar\  1.  Thi-  is  a 
most  modern  installation,  every  p.irt  of  the  ]>rocess.  from 
hoisting  the  fish  from  the  boats  to  sealing  the  cans,  being 
performed  with  electric  motors.  I'.esides  canning  s.-irdine-. 
baked  beans,  brown  bread,  fish  cakes,  and  in  fact  all  kind- 
of  fish  goods,  will  be  prepared  and  canned  on  the  premi-e- 
Some  idea  of  the  size  of  the  plant  may  be  gained  from  the 
fact  that  some  35  motors  of  various  --izes  from  I  to  li.]) 
are  in  use  A  large  box  and  shook  factory  is  also  beinu; 
built;  this  will  be  operated  with  fotir  ■::>  h.\>.  motor-,  tlu- 
machines  being  group  driven.  About  .one  thousand  Lniip- 
are  needed  for  the  lighting  of  the  various  buildings.  The-e 
include  a  moving  picture  theatre  and  dance  hall  for  the 
amusement  of  the  company's  employees  who  number  ai 
present  about  800.  The  complete  electrical  and  steam 
equipment  was  installed  under  the  supervision  of  Mr.  R. 
Kirwin,  mechanical  superintendent  of  the  Sardine  Com- 
pany's plants. 


Montreal  a  Centre  of  Activity 

Members  of  the  Electrical  Association  of  the  J'rovince 
of  Quebec  held  their  annual  dinner  at  Cooper's  Rest;iurant. 
Montreal,  on  January  16th.  The  dining  arrangements  were 
excellent,  the  provision  of  a  number  of  small  tables  allow- 
ing of  the  making  up  of  congenial  parties.  Mr.  Clarence 
Thomson  presided,  and  among  those  present  were:  Aid. 
Boyd,  Major  Allan  (of  Verdun),  Messrs.  M.  Rubcnstein,  J. 
liennett,  L.  Rosseau,  E.  W.  Sayer,  R.  L.  Calder,  S.  W  . 
Smith  (of  Engineering  Equipment  &  Supply  Company). 
K.  B.  Thornton  (Canadian  Light  &  Power  Company),  C.  -\. 
Howe  (Holophane  Company),  R.  J.  Hiller.  J.  Garth.  W.  J. 
Doherty  (Northern  Electric  &  Manufacturing  Company), 
A.  Hall,  N.  Simoneau,  F.  J.  Parsons,  J.  D.  Lachapelle,  W. 
N.  Dietrich,  Fred  Thomson,  and  W.  P>.  Shaw  (Montreal 
Electric  Company). 

During  the  evening  two  presentations  were  made  to  Mr 
James  Bennett,  who  is  retiring  from  the  iiosition  of  chief 
inspector  of  the  electrical  department  of  the  Canadian  Fire 
Underwriters'  Association.  The  first  was  of  :\  humorous 
character,  being  in  the  form  of  a  stand  made  of  insulating 
material,  with  high  tension  insulators  as  shelves,  whicii 
were  filled  with  vegetable--.  This  was  presented  by  Messrs 
Uubenstein  and  Sli.iw.  the  former  making  some  remarks  in 
character  with  the  presentation.  The  other  presentatior; 
was  of  a  clock  and  two  cut  glass  decanters,  Mr.  Shaw  mak- 
ing the  presentati<jn  on  behalf  of  the  .association.  Mr.  liei'- 
nett  replied. very  briefly. 

Letters  of  regret  were  read  from  a  number  of  iho-'- 
unable  to  be  present,  including  one  from  Mr  Geo.  C.  Knott, 
of  the  Benjamin  Electric.  Toronto. 

Replying  to  the  toast  of  "Our  C'itics  and  Proxince.'" 
.Vlderman  Boyd,  wlio  represented  the  mayor,  spoke  of  the 
natural  and  mineral  resources  of  the  province,  and  of  the 
expansion   of  Montreal,  making  reference  to  the  propo>e<l 
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new  building  by-laws  in  which  electricians  were  naturally- 
interested. 

Mr.  C.  E.  McGregor  proposed  "Our  Guests,"  to  which 
Mr.  Sayer,  as  representative  of  the  Builders'  Exchange,  re- 
sponded. He  expressed  a  hope  that  the  association  would 
see  its  way  to  again  become  affiliated  with  the  Exchange. 
Mr.  Louis  Burns,  of  Quebec,  also  replied. 

"Manufacturers  and  Jobbers"  was  proposed  by  Mr.  R. 
J.  Hiller,  and  responded  to  by  Mr.  Doherty,  who  laid  em- 
phasis on  the  importance  of  manufacturers  and  jobbers  stick- 
ing to  their  prices,  and  not  cutting  rates. 

In  proposing  "Our  Association,"  Mr.  R.  L.  Calder  re- 
ferred to  the  enormous  possibilities  of  electrical  develop- 
ment in  the  Province  of  Quebec;  the  province  should,  he 
believed,  be  the  centre  of  the  electrical  development  of  the' 
world,  as  it  could  develop  more  power  than  all  the  rest  of 
the  world.  A  great  many  of  our  natural  resources  were  be- 
ing exploited  by  foreigners,  but  he  had  no  doubt  that  the 
electrical  industry  would  be  controlled  by  Canadians  and 
the  people  of  Quebec.  Mr.  Sayer  replied,  and  spoke  of 
the  success  of  the  weekly  luncheons  and  the  mutual  benefit 
which  resulted  from  them. 

Mr.  Bennett,  referring  to  his  retirement,  assured  the 
members  that,  in  issuing  defect  notices  and  criticising  the 
work  of  contractors,  he  had  tried  to  act  impartially,  and 
that  no  personal  feelings  had  entered  into  his  work.  Mr. 
Fred  Thomson  declared  that  Mr.  Bennett  had  filled  a  very 
difficult  position  exceedingly  well,  and  had  acted  without 
bias  to  any  contractors.  Mr.  C.  M.  Tait,  as  the  successor 
of  Mr.  Bennett,  also  briefly  spoke  on  inspection  work. 


Montreal  Tramways  Company 

The  Montreal  Tramways  Company  have  taken  excep- 
tion to  the  jurisdiction  of  the  Quebec  Public  Utilities  Com- 
mission in  relation  to  an  inquiry  proposed  to  be  made  into 
the  affairs  of  the  company.  The  Commission  asked  for  in- 
formation as  to  various  operations,  chiefly  in  connection 
with  accommodation,  routes,  lines,  etc,,  and  as  this  was  not 
forthcoming  the  company  were  asked  to  show  cause  for 
failure  to  comply  with  the  orders  of  the  Commission.  At 
the  sitting  of  the  Commission,  the  company  objected  that 
the  orders  were  ultra  vires,  and  declared  that  previous  or- 
ders had  only  been  complied  with  in  order  to  avoid  friction. 
Mr.  J.  L.  Perron,  the  company's  advocate,  stated  that  at 
one  time  the  company  were  v/illing  to  facilitate  the  investi- 
gation as  a  means  to  improving  their  relations  with  the 
city,  but  the  attempt  of  the  Commission  to  dragoon  the 
company  and  the  campaign  of  a  Montreal  paper  had  in- 
fluenced the  company  in  making  objections. 

The  Commission  decided  to  hear  special  arguments  on 
the  issue  raised,  and  on  Friday,  January  17,  Mr.  Perron 
put  the  case  for  the  company  before  the  Commissioners. 
In  brief  it  was  that  the  contracts  between  the  company 
and  the  municipalities  covered  all  points  which  might  arise, 
and  that  this,  together  with  lack  of  specific  authority  on  the 
part  of  the  Commission,  showed  that  the  latter  had  no  jur- 
isdiction.   Judgment  will  be  given  later. 

In  connection  with  the  company's  relations  to  the  city 
of  Montreal,  the  Board  of  Control  have  intimated  to  Mr. 
Robert,  the  president,  that  they  cannot  take  up  the  ques  • 
tion  of  the  company  carrying  freight  unless  it  be  included 
in  the  discussion  of  a  new  contract  for  the  entire  service. 
The  Controllers  complain  that  they  cannot  get  the  com- 
pany to  seriously  discuss  the  matter  of  a  new  contract,  and 
that  it  is  put  off  from  time  to  time. 

The  repeated  attacks  on  the  Montreal  Tramways  Com- 
pany, for  alleged  defective  service,  has  resulted  in  a  state- 
ment from  the  directors.  In  reply  to  criticisms  that  in- 
sufficient money  was  being  spent  to  meet  the  needs  of  the 
increasing  pojiulation,  the  auditor  states  that  the  company 


spent  for  new  equipment,  betterments  and  improvements 
from  1908  to  1911,  annual  amounts  ranging  from  $729,368  to 
$871,193,  while  for  the  eleven  months  of  last  year  $1,338,- 
240  was  expended.  All  these  amounts  included  the  money 
spent  on  subsidiaries  as  well  as  on  the  main  undertaking. 
The  following  statement  shows  the  new  cars  scrapped  and 
added  during  the  past  five  years: 

Seating 
Cars  capacity 


Cars  added  since  January  1st,  1911  .  .  .  140  5,667 
Cars  scrapped  since  January  1st,  1911   ..    S^yi  1,175 


Balance  added  in  two  years   105^/^  4,492 

Average  per  year                                           52  2,246 

Cars  added  in  five  years    177  7,223 

Scrapped   during  same  period                       57^  1,937 


Balance  added    llO'/z  5,286 

Average  per  year   24  1,057 


Two  hundred  and  ten  of  the  latest  p.a.y.e.  type  of  steel 
cars,  with  a  seating  capacity  of  forty  per  car,  are  on  or- 
der, and  these  are  to  be  delivered  at  the  earliest  possible 
moment.  While  the  company  are  providing  an  additional 
seating  capacity  of  thirty-five  per  cent,  the  population  of 
Montreal  is  only  growing  at  the  rate  of  10  or  15  per  cent, 
per  annum. 


The  Sons  of  Jove 

There  was  a  particularly  merry  gathering  of  the  Sons 
of  Jove  at  a  joviation  and  rejuvenation  held  at  the  Windsor 
Hotel,  Montreal,  on  the  night  of  January  20.  Nearly  one 
hundred  were  initiated,  and  the  proceedings  were  of  a  de- 
cidedly lively  character.  The  candidates  were  escorted  in 
Indian  file  through  the  corridors  of  the  hotel  by  members 
of  the  Order,  the  procession  being  headed  by  a  banner 
bearing  the  announcement:  "These  are  Jovians."  The  mem- 
bers of  the  degree  team  comprised  the  following:  Messrs. 
F.  J.  Watts,  Jupiter;  R.  J.  Hiller,  Neptune;  T.  H.  Bibber, 
Pluto;  D.  H.  Ross,  Vulcan;  F.  W.  King,  Hercules;  F.  J. 
Parsons,  Apollo;  E.  W.  Sayer,  Avrenim;  A.  D.  Smith,  Mars; 
and  A.  H.  Davies,  P.  S.  Ferguson,  W.  E.  Marvin,  and  L.  A. 
Johnston,  imps.  Mr.  James  Bennett  presided  at  the  ban- 
quet and  the  subsequent  initiation  of  candidates. 


C.  G.  E.  Equipment 

The  St.  Lawrence  Bridge  Company  have  contracted  to 
purchase  from  the  Canadian  General  Electric  Company  a 
large  quantity  of  machinery  to  be  used  in  the  construction 
of  the  superstructure  of  the  new  Quebec  bridge.  The  equip- 
ment includes  six  250  kw.  transformers,  six  40  kv.a.  trans- 
formers, four  250  kw.  motor-generator  sets,  and  a  quantity 
of  high  and  low  tension  switching  apparatus.  The  motor- 
generator  sets  will  be  used  for  supplying  direct  current  to 
the  crane  and  hoist  motors,  while  part  of  the  transformer 
capacity  will  be  utilized  for  power  for  the  air  compressors. 
Work  on  the  bridge  will  begin  at  both  ends,  and  the  plant 
will  be  divided  in  order  to  facilitate  this  order  of  work. 


Northern  Electric  Notes 

Messrs.  Pike,  Doherty  and  Newton  spent  the  Christmas 
week  in  the  United  States. 

Mr.  W.  E.  Leigh,  foreign  sales  manager  of  the  Western 
Electric  Company,  was  a  recent  visitor  at  headquarters. 

We  regret  to  have  to  announce  the  death  of  Mr.  Alex. 
Farrell,  long  connected  with  the  engineering  department  of 
this  company. 

The  annual  sales  managers  conference  which  was  held 
at  Montreal  during  the  week  of  January  20th  was  a  success 
in  every  sense  of  the  word,  and  terminated  with  a  dinner  on 
Friday,  the  24th. 
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Miscellaneous 

'J'he  Montreal  controllers  have  voted  $9,088  for  175  new 
arc  lamps  which  are  mainly  for  new  wards  of  the  city.  This 
will  make  a  total  of  300  new  lamps  in  two  years.  The  dis- 
tribution of  the  lamps  is  left  to  the  discretion  of  Mr.  Parent, 
superintendent  of  the  lighting  department.  The  total  amount 
voted  for  street  lighting  for  the  season  is  .fS.'iO.OOO. 


It  is  understood  that  it  has  been  decided  to  of¥er  $8,- 
000,000  bonds  at  90  with  35  per  cent,  bonus  of  common 
stock,  shareholders  in  the  Montreal  Light,  Heat  &  Power 
Company  and  in  the  Shawinigan  Water  &  Power  Company 
being  given  the  opportunity  to  subscribe  to  the  issue  in  the 
proportion  of  .'iO  per  cent,  of  their  holdings  of  Power  and 
Shawinigan. 


The  Montreal  Tramways  Company  are  adding  to  their 
equipment  at  the  Central  Station,  William  street,  a  2,000 
kv.a.  synchronous  motor,  with  a  1,.500  kw.,  600  volt  direct 
connected  generator.  The  Canadian  Westinghouse  Com- 
pany will  supply  the  machines.  The  Tramways  company 
will  also  install  a  15-ton  mono-rail  hoist,  supplied  by  John 
Millen  &  Son,  Limited,  Montreal,  for  handling  the  mach- 
inery and  for  repair  work. 


The  dividend  of  the  Kaministiquia  Power  Company  has 
been  raised  from  four  to  live  per  cent.  The  number  of 
directors  has  been  reduced  to  six,  and  Mr.  J.  S.  Norris, 
general  manager  and  secretary-treasurer  of  the  Montreal 
Light,  Heat  &  Power  Company,  and  assistant  secretary  and 
treasurer  of  the  Kaministiquia  company,  elected  a  director. 
At  the  annual  meeting,  Mr.  H.  S.  Holt  was  re-elected  presi- 
dent of  the  company,  with  Mr.  C.  R.  Hosmer  vice-president. 
The  general  superintendent  and  secretary  of  the  company  is 
Mr.  W.  L.  Bird. 


February  1st  has  been  fixed  as  the  date  on  which  the 
new  Bell  telephone  rates  come  into  operation  in  Greater 
Montreal.  By  order  of  the  Railway  Commission,  the  Hat 
rate  of  .$55  and  $:!5  for  business  and  residence  telephones 
respectively,  will  be  extended  to  the  territory  north  of  the 
St.  Lawrence  within  a  radius  of  six  miles  from  the  main 
exchange  in  Montreal,  which,  it  is  estimated,  will  mean  that 
the  increase  in  the  zone  will  be  equal  to  one-fourth  of  the 
old  area.  Beyond  that  zone  mileage  may  be  charged  only 
on  the  portion  of  the  subscribers'  line  located  beyond  the 
fiat  zone  area. 


The  Montreal  Council  have  voted  $25,000  for  the  con- 
tinuance of  the  work  on  plans  for  laying  all  cables  under 
ground.  The  plans  for  St.  Catherine  street  are  practically 
complete,  and  tenders  will  be  called  for  the  laying  of  con- 
duits during  February.  The  surveying  of  Bleury  street  and 
part  of  Park  Avenue  is  done,  and  the  surveying  of  nearly 
all  Dorchester  street  completed.  Work  has  also  been  com- 
menced on  the  surveying  of  Sherbrooke  street.  Thus  the 
surveying  of  the  main  thoroughfares  in  the  west  portion  of 
the  city  is  in  hand. 


At  the  annual  meeting  of  the  Montreal  Telegraph  Com- 
pany, it  was  announced  that  out  of  the  revenue  (8  per  ce'it 
guaranteed  on  the  company's  capital)  derived  from  the  op- 
eration of  the  company's  property  by  the  Great  North 
Western  Telegraph  Company,  $160,000  were  paid  out  in 
dividends  in  the  past  year.  From  the  revenue  derived  from 
the  investment  of  the  company's  contingent  fund,  the 
eleventh  annual  bonus,  amounting  to  $5,000,  was  distributed 
among  shareholders,  making  the  total  distribution  to  the 
shareholders  for  the  year  $165,000. 


Canada's  Prairie  Provinces 

The  demand  for  electrical  power  in  Western  Canada  is 
increasing  at  a  remarkable  rate,  and  will  do  so  for  several 
years  to  come.  Towns  and  cities  are  filling  up  with  greater 
populations,  commercial  industries  are  coming  in,  and  every 
year  enlarging  their  capacities  and  extending  their  plants, 
to  keep  pace  with  the  wants  of  the  growing  West.  This  de- 
n.iand  is  supplied  to  a  great  extent  by  the  hydro-electric 
power  companies,  wherever  water  power  is  available. 

The  Calgary  Power  Company  duly  recognized  this  grow- 
ing demand  for  power  in  deciding  to  increase  the  output 
capacity  of  their  present  generating  station  situated  at  the 
Horseshoe  F'alls  on  the  Bow  River,  and  to  erect  a  new  hydro- 
electric plant  at  the  Kananaskis  Falls  two  miles  above  the 
Horseshoe  Falls.  Both  of  these  extensions  are  already  under 
way  and  are  to  be  rushed  to  completion  with  all  possible 
speed. 

Horseshoe  Falls  Power  House. 

The  present  capacity  of  No.  1  plant  at  Horseshoe  Falls 
is  about  12,000  horse-power,  which  supplies  power  to  the  city 
of  Calgary  and  to  the  Canada  Cement  Company,  at  Exshaw. 
Electricity  is  generated  at  12,000  volts  and  for  the  city  of  Cal- 
gary is  stepped  up  to  55,000  volts  and  transmitted  over  a 
double  pole  line,  a  distance  of  about  60  miles.  To  Exshaw 
power  is  transmitted  at  12,000  volts  over  a  two  circuit  pole 
line  a  distance  of  nearly  8  miles. 

Extensions  to  No.  1  plant  will  consist  of  a  6,000  h.p. 
turbine,  supplied  by  the  Wellman-Seaver-Morgan  Company, 
of  Cleveland,  Ohio,  controlled  by  Lombard  governors,  and  a 
4,500  kv.a.,  12,000  volt,  3-phase,  60  cycle  generator  supplied 
by  the  Canadian  General  Electric  Company.  Two  extra 
3,000  kv.a.,  3-phase,  Canadian  Westinghouse  transformers 
will  also  be  installed  and  switching  apparatus  to  accom- 
modate the  new  capacity  of  the  plant.  The  present  generat- 
ing station  will  then  be  capable  of  supplying  approximately 
18,000  horse-power. 

New  Dam  at  Kananaskis  Falls. 

Some  features  of  the  new  development  at  Kananaskis 
F'alls  are  worthy  of  note.  Immediately  above  the  falls  the 
Kananaskis  river  empties  into  the  Bow,  and  at  once  narrows 
to  a  deep  gorge,  the  river  bed  and  the  almost  vertical  banks 
being  mostly  hard  pan  rock,  providing  a  very  suitable  site 
and  foundation  for  dam.  Owing  to  the  narrow  gorge  across 
which  the  dam  will  be  constructed,  the  amount  of  material 
utilized  and  therefore  the  cost  of  construction  will  be  moder- 
ate. The  structure  will  be  of  reinforced  concrete,  the  quan- 
tity of  cement  for  the  work  being  estimated  at  upwards  of 
34,000  cubic  yards  at  a  probable  cost  of  eight  dollars  per 
yard.  Provision  will  be  made  in  the  dam  for  two  flumes 
leading  to  the  turbines  in  the  power  house.  Owing  to  the 
Kananaskis  and  Bow  being  mountain  fed  streams  it  is  neces- 
sary that  the  building  of  the  dam,  etc.,  be  mostly  carried 
out  at  low  water  in  the  winter  months. 

The  power  house  will  be  erected  on  the  south  bank  oi 
the  river  just  below  the  dam,  an  estimated  7,000  cubic  yards 
of  cement  being  used  in  connection  therewith.  The  hydrau- 
lic equipment  will  consist  of  two  downward-flow  reaction 
turbines  fed  by  two  fluiues  from  dam.  and  discharging  into 
a  tunnel  leading  to  the  lower  level  below  the  present  falls. 
With  this  arrangement  of  dam  and  turbines  an  available 
head  of  seventy  feet  will  lie  obtained.  Turbines  and  gen- 
erators will  be  of  vertical  type.  The  former  will  be  supplied 
by  the  Allis-Chalniers-Bullock  Company  their  gate  openings 
and  speed  controlled  by  govornnr-  ni.mufactured  and  in- 
stalled by  the  same  company. 

Generating  eciuipmeiu  will  consist  of  two  vertical  shaft 
type,  direct-connected  generators,  supi^licd  by  the  Swedish 
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(.fiKT:il  Electric  Cunipany,  3.7o()  kv.a.,  12, ()()()  volts,  o-phasc. 
60  cycle  giving  a  station  capacity  of  lO.OOC  horse-power. 
The  12,000  volt  busses  will  be  direct  connected  to  the  Exshaw 
transmission  line,  thus  eliminating  step-up  transformers. 
With  this  arrangement  complete  Exshaw  or  Calgary  can  b" 
fed  from  either  power  house,  the  two  stations  being  tied  in 
together,  giving  the  Calgary  Power  Company  a  most  c6m- 
piete  and  efficient  hydro-electric  power  system  of  38,000 
horse-power. 

The  total  cost  of  construction  and  installation  work  is 
estimated  at  upwards  .of  $1,500,000.  The  design  and  con- 
struction are  being  prosecuted  by  the  company's  own  en- 
gineers; Mr.  More  is  managing  engineer  for  the  company, 
Mr.  H.  S.  Johnson,  resident  engineer,  and  'Mr.  \llcn.  c  in - 
struction  engineer. 


Fort  Frances  Telephone  System 

The  council  of  the  town  of  Fort  Frances,  in  accordance 
with  a  largely  signed  petition,  have  decided  to  proceed  with 
the  installation  of  a  new  telephone  system  in  the  town.  This 
system  is  to  be  under  the  control  of  the  council,  at  least  for 
the  time  lieing.  We  print  herewith  a  copy  of  the  specifica- 
tions, which  will  doubtless  prove  of  value  to  other  towns 
similarly  situated.  The  plans  are  on  file  at  the  office  of  the 
Clerk  of  the  Town  of  Fort  Frances,  Mr.  J.  W.  Walker. 

The  operating  room  will  be  located  in  the  Town  Hall 
and  will  consist  of  space  for  a  switchboard.  This  room 
should  be  well  ventilated  and  have  an  area  of  at  least  120 
sciuare  feet.  The  terminal  room  should  be  large  enough  to 
take  care  of  line  and  cable  racks,  which  will  accommodate 
.'iOO  metallic  lines,  and  the  necessary  batteries  and  charging 
apparatus,  including  power  ringing  machine. 

Switchboard. — The  switchboard  shall  he  of  standard 
make  and  operate  on  central  battery.  It  sh.all  have  300  line 
capacity  with  200  lines  completely  equipped  and  shall  be  so 
built,  that  it  can  be  added  to  from  time  to  time  if  necessary. 
It  will  be  fully  equipped  with  two  operators  positions.  The 
line  signals  may  be  of  either  mechanical  or  a  lamp  signal 
type,  operated  from  a  central  battery,  either  storage  or  dry 
cells.  The  switchboard  shall  have  a  capacity  of  45  pairs  of 
cords  with  30  pairs  installed,  each  pair  of  cord  shall  have  dou- 
ble supervision,  either  mechanical  or  lamps.  The  board  shall 
have  an  extra  strip  installed  and  wired  to  take  care  of  twenty 
rural  or  toll  lines,  with  ten  lines  completely  equipped  and  in- 
stalled. The  cords  for  taking  care  of  toll,  trunk  or  rural 
lines  will  be  equipped  with  repeating  coils  and  necessary 
apparatus  to  connect  with  the  lines  of  the  common  battery 
system.  There  shall  be  one  line  pilot  signal. for  each  opera- 
tor's position  for  calling  and  disconnecting  subscribers. 
These  pilot  signals  may  be  of  either  the  mechanical  or  lamp 
signal  type.  Each  operator's  position  to  be  equipped  with 
night  bell  and  hand-power  generator  and  switching  key,  also 
master  key  for  four  party,  semi-selective  ringing. 

Terminal  Room. — The  terminal  rack  shall  be  of  approved 
type  and  any  of  the  following  makes  may  be  used: — American 
Electric  Company,  Frank  B.  Cook,  or  Northern  Electric 
Company,  The  rack  shall  have  an  ultimate  capacity  of  500 
lines,  with  300  lines  equipped  on  the  terminal  or  line  side  and 
250  on  the  protection  side.  The  protection  shall  consist  of 
carbon  blocks  and  heat  coils. 

Storage  Batteries. — If  a  full  lamp  signal  type  of  switch- 
board is  used,  then  storage  batteries  in  connection  with-  same 
sh.'ill  be  of  approved  type,  governed  by  Bell  Telephone  Com- 
l)any,  Limited,  specifications.  They  shall  have  a  capacity  of 
s  miles  of  standard  cable  and  500  telephones, -the  charging 
apparatus  and  ringing  machine  shall  be  governed  by  the  same 
specifications  and  the  required  capacity. 

Subscribers  Telephones. — The  telejDhone  shall  be  for 
local  and  long  distance  talking,  an  approved  standard  pattern 
as  adopted  by  Manitoba  Government  Telephones,  Go\'crn- 


mcnt  Telephone  Department  of  Sask.ntchewan,  and  shall  con- 
form with  the  Bell  Telephone  Company  of  Canada.  The 
wiring  of  the  subscribers  houses,  offices,  etc.,  shall  also  be 
aproved  by  above  standards.  The  telephone  can  lie  either 
Local  Battery  or  C.B.  talking. 

Pole  Line  Construction. — All  pole  line  construction  shall 
follow  the  diagram  as  shown  on  the  attached  map.  Any 
changes  or  alterations  to  be  made  only  on  the  approval  of  the 
engineer  in  charge  of  the  work.  The  material  and  work 
done  shall  be  of  standard  construction,  conforming  to  speci- 
fications of  above-mentioned  companies. 


Brandon,  Man. 

It  is  understood  that  application  is  being  made  by  the 
municipality  of  the  city  of  Brandon  to  the  Manitoba  legis- 
lature for  a  charter  to  build  and  o]>erate  a  radial  railway 
covering  a  large  area  of  land  surrounding  the  city.  The  pro- 
posed electric  railway  will,  it  is  claimed,  connect  all  the 
small  towns  in  the  district,  making  Brandon  the  centre  of 
a  large  system.  It  is  calculated  that  much  of  the  road  can 
be  constructed  at  a  .cost  varying  from  .i;7,000  to  .$10  000  a 
mile.  This  cost  will  depend  somewh.at  on  the  type  of  roll- 
ing stock  adopted,  a  question  which  h;is  scarcely  been  dis- 
cussed as  yet. 


The  contract  has  been  closed  with  the  Brandon  Elec- 
tric Light  Company,  Mr.  G.  A.  Patterson,  general  manager, 
whereby  the  company  agrees  to  supply  power  for  the  opera- 
tion of  the  new  municipal  street  railway  system,  which  is 
practically  completed  in  Brandon,  at  a  rate  of  2  cents  per 
kw.  hour.  This  contract  is  to  hold  good  for  two  years  at 
least,  and  at  the  end  of  four  years  the  city  has  the  option 
of  purchasing  the  company's  plant  at  its  actual  value  as  ar- 
rived at  by  arbitration.  The  Brandon  Electric  Light  Com- 
pany have  both  water  and  steam  supply,  and  are  one  of  the 
few  companies  operating  in  Canada  who  utilize  their  ex- 
haust steam  for  heating  purposes  throughout  the  town. 


Regina,  Sask. 

It  is  understood  that  the  Regina-Moose  Jaw  Interurban 
Railway  Company  will  be  given  powers  of  incorporation  at 
the  present  session  of  the  Saskatchewan  legislature  as  the 
Private  Bills  Committee  has  reported  the  bill.  This  bill  gives 
the  company  power  to  issue  bonds  at  $12,500  a  mile  for  a  line 
of  electric  railway  between  the  boundaries  of  Regina  and 
Moose  Jaw.  Subject  to  the  consent  of  the  two  municipali- 
ties concerned,  running  ■  rights  only  may  also  be  secured 
over  the  two  city  lines.  Regina  city  is  given  power  to  ex- 
propriate any  part  of  such  lines  as  may  subsequently  fall 
within  the  city  limits.  A  similar  right  is  also  conferred  on 
the  city  of  Moose  Jaw  if  at  any  time  it  buys  out  the  Moo>e 
Jaw  Electric  Railway  Company.  The  same  right  however, 
of  expropriation,  is  not  granted  the  Moose  Jaw  Electric 
Railway  Company. 


Edmonton 

The  Siemens  Company  of  Canada  ha\c  rccci\  ed  an  order 
for  a  5,000  k.v.a.  3-phase,  60  cycle,  1,800  r.p.ni.  turbo-generator 
for  the  city  of  Edmonton.  This  machine  will  be  direct 
coupled  to  a  Willans  and  Robinson  turbine  manufactured  in 
England.  The  .generator  will  be  provided  with  Siemens  sys- 
tem of  axial  ventilation  so  arranged  that  the  hottest  tempera- 
ture in  the  machine  can  be  measured.  The  rotor  will  be  of 
the  solid  type.  In  addition  to  the  above  generator  the  Sie- 
mens Company  have  already  supplied  or  have  on  order  for 
the  city  of  Edmonton: — One  2,000  kw.  turbo-generator,  one 
750  kw.  street  railway  generator,  and  one  425  h.p.  induction 
motor. 
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A  Busy  Month  Along  the  Coast 

(  )ii  January  1st,  IDi:!,  the  new  rules  (jf  tlie  Hritisli  Col- 
umbia Government,  regulating  the  operation  oi  electric  rail- 
ways within  the  limits  of  the  province,  came  into  force.  The 
important  items  of  the  new  rules  cover  the  limitation  of  the 
number  of  passengers  allowed  on  the  cars  and  the  provision 
of  gates  or  doors  at  the  entrance  or  exit  of  all  cars.  The 
thirty-live  city  cars  recently  purchased  by  the  B.  C.  Electric 
Railway  from  the  Brill  Company,  are  equipped  with  gates 
at  both  the  entrance  and  the  exit  passages  of  the  rear  plat- 
form, the  controlling  levers  being  operated  by  the  con- 
ductor. The  exit  door  of  the  front  platform  is  combined  in 
operation  with  a  folding  step.  As  the  rear  platform  gates 
arc  flush  with  the  body  of  the  car  and  open  outward,  there 
is  no  chance  of  persons  attempting  to  board  the  car  at  either 


platform  while  it  is  in  motion,  thus  giving  additional  pro- 
tection from  step  accidents.  .A.  number  of  the  gate  cars  are 
now  in  service  in  Vancouver  and  the  B.  C.  Electric  will  in- 
stall gates  on  all  its  cars  as  traffic  demands  permit. 

The  regulation  governing  the  capacity  of  the  cars  stipu- 
late that  a  load  shall  be  the  sitting  capacity  of  the  car  and 
one  standing  passenger  for  each  four  square  feet  of  stand- 
ing room.  When  the  capacity  of  the  car  is  reached,  a  sign 
"Car  Full"  is  displayed  over  the  entrance  to  the  rear  plat 
form  and  additional  passengers  are  not  taken  on  until  pas- 
sengers have  left  the  car.  Signs  are  posted  in  each  car  giv- 
ing the  seating  and  standing  capacity  according  to  the  new 
regulations.  The  regulations  now  make  it  an  offence  against 
the  provincial  law  for  persons  to  ride  on  the  steps  of  the 
car  and  the  company  and  the  coiiductors  in  charge  are  d.i 
rected  to  see  that  this  rule  is  enforced.  The  regulations 
demand  that  all  city  street  cars  must  be  of  the  double  truck- 
type  and  that  the  height  of  the  step  from  the  ground  to  the 
I'irst  step  must  not  exceed  16  inches. 


New  Westminster  Gets  Good  Contract 

The  city  authorities  of  New  Westminster  have  entered 
into  a  contract  with  the  B.  C.  Electric  Railway  Company 
for  electric  current  for  the  municipal  lighting  plant,  the 
agreement  covering  a  period  of  11  years  from  January  1, 
1913.  The  New  Westminster  authorities  control  the  public 
and  private  lighting  facilities  in  the  city  and  ha\e  been 
securing  their  power  from  the  B.  C.  Electric  on  ;i  contract 
which  expired  December  .'Jl,  191. T.  Recently  the  council  call- 
ed for  tenders  for  current  for  its  lighting  plant  for  a  period 
of  ten  years.  On  December  34th  two  tenders  were  opened, 
these  being  presented  by  the  V>.  C.  Electric  and  the  Western 


(  an.id.i  l'(;wer  CJompany  Tin-  1!.  (  .  i'lleelric  oti'ered  cur 
i  i  iii  to  be  delivered  to  the  city  at  the  comijany'.s  sub-station 
III  'iiiOO  volts  for  1.2.')  cents  per  kw.  hour.  The  company  wa- 
t(j  furnish  switchboard,  regulators,  transformers,  etc.,  and 
alsf)  In  bear  the  operating  expenses  of  the  sui)-station.  Tiic 
city  was  to  guarantee  a  minimum  annual  output  of  2,')M),()(U) 
kw.  hours.  .Shf)ulfl  the  city  desire  anrl  could  satisfactory 
rirrangements  be  made  the  company  would  erect  a  second 
sub-station  so  that  current  could  be  taken  from  two  points. 
'I'lic  Western  Canada  Power  Company  submitted  an  offer  for 

cents  per  kw.  hour,  the  city  to  provide  a  sub-station 
and  the  company  to  provide  the  electrical  apparatus  and  be 
responsible  for  the  operating  expenses  in  connection  with 
the  station.  .\s  an  alternate  offer,  the  Western  Canada 
Power  Com])any  submitted  the  price  of  ].'.',  cents  iier  hour 
should  the  city  erect,  c(|uip  and  m;iintain  the  sub-station. 

On  its  present  contract  the  city  was  jjaying  the  11.  i 
Electric  1.46  cents  per  kw.  hour  and  contributing  .-flOO  \nr 
month  for  the  up-keep  of  the  sub-station.  In  view  of  the 
better  terms  offered  by  the  B.  C.  Electric,  an  arrangcmeni 
was  made  between  the  company  and  the  city  vvliereby  t'-.v 
remaining  year  of  the  old  contract  was  lr;in-ferred  and  a 
new  agreement  for  an  ll-year  term  entered  into  ;it  the  lower 
rate  notefl  in  the  company's  tender. 


Destructive  Gales 

On  December  I'.O-.'ilst  a  gale  of  unusual  violence  occurred 
on  the  British  C  olumbia  coast  causing  considerable  damage 
to  the  light  and  power  lines  of  the  British  Columbia  Electric 
Railway.  The  gale  swept  up  the  hVaser  fviver  with  great 
violence,  wrecking  the  three  high  towers  which  c;irried  the 
light  and  power  lines  of  the  company  from  Lulu  IsLind  to 
Ladner  and  the  Delta  district.  These  tower.s  were  of  lie.ivy 
timber  construction  and  ;i20,  250  and  17.")  feet  in  height  re- 
spectively. The  foundations  of  the  highest  tower  were  par- 
tially washed  away  owing  to  the  changing  of  the  course  of 
the  Eraser  during  the  flood  and  this  tower  succumlied  to  the 
force  of  the  wind,  the  others  falling  shortly  after.  The  com- 
pany is  replacing  this  connection  with  the  Delta  district  by 
pole  lines  giving  land  connection.  In  Vancouver  the  full 
force  of  linemen  were  kept  on  dut^'  day  and  night  attend- 
ing to  the  many  trouble  calls  on  ;iccount  of  the  gale.  Dur- 
ing the  lieight  of  the  storm  the  guy  wires  of  the  Hi.)  feet 
masts  carrying  the  company's  lines  o\er  the  Main  street 
bridge,  Vancou\er,  parted,  and  for  a  time  these  lines  were  in 
great  danger  of  falling.  .\H  traffic  w;is  tempor.iril_\-  sus]icnd- 
ed  o\er  the  bridge  on  .-iccount  of  the  d.anger  but  tlie  com- 
pany's linemen  succeeded  in  replacing  the  guy  wires  while 
the  gale  was  still  raging.  Considerable  damage  was  done 
by  the  storm  to  the  electric  signs  about  the  city,  ;i  number 
of  large  constructions  of  this  class  on  the  roofs  of  lii,L;li 
buildings  being  destroyed. 


B.C.E.R.  Bond  Issue 

During  the  e.'irly  part  of  Januar.\-  the  I!.  C".  Electric  Rail- 
way (.'onipany,  I^iniited,  asked  for  subscriptions  for  .-in  issue 
of  £750,000  of  4''4  per  cent,  debentures,  the  issue  beint; 
Moated  at  IIS.  The  offer  \\;is  ni.ulc  in  l-nndon,  the  concern 
being  chielly  backed  by  old  country  capit.il.  On  the  closing" 
of  the  sul)scription  books,  it  was  found  that  the  issue  lias 
been  oxersidiscribed.  In  commenting  on  the  successful 
flo.atation  the  daily  press  of  X'ancouver.  li.t'..  in  both  edi- 
torial and  news  .articles  c.'illed  ;ittention  to  the  advantage 
of  the  tr.imway  and  light  and  power  service  of  the  coast 
district  of  British  Columbia  being  under  the  direction  of  a 
company  in  which  such  confidence  is  felt  in  the  old  countr.v 
as  was  shown  by  the  taking  up  of  siu-li  a  large  loan  at  this 
time.  The  article  points  out  that  while  the  issue  of  tlie 
r>.  C.  Electric  w.is  successfully-  ll()aled.  many  western  muni 
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cipalities  have  been  vainly  endeavoring  throughout  the  year 
to  float  municipal  debentures  in  the  Old  Country,  and,  be- 
cause of  their  failure  to  accomplish  their  ends,  have  been 
obliged  to  issue  short  term  treasury  notes  bearing  a  high 
rate  of  interest.  The  new  issue  of  the  B.  C.  Electric  is  in- 
tended to  cover  the  large  development  works  and  extensions 
which  the  company  has  in  hand  for  the  coming  season.- 


Mr.  Sperlini;  Back  From  Europe 

Mr.  R.  H.  Sperling,  general  manager  of  the  British  Col- 
umbia Electric  Railway  "Company,  returned  during  the  month 
from  an  extended  trip  to  the  Old  Country  and  Europe.  Dur- 
ing his  stay  in  London  he  conferred  with  the  directors  of 
this  company  concerning  the  operations  in  British  Columbia. 
On  his  return  to  Vancouver  Mr.  Sperling  was  greeted  with 
great  enthusiasm  by  the  company's  staff  and  received  hearty 
congratulations  on  his  improvement  in  health.  On  January 
6th  the  office  staf?  of  the  company  tendered  a  formal  recep- 
tion to  the  general  manager  in  the  rooms  of  the  B.  C.  Elec- 
tric Social  Club.  Over  250  were  present  at  this  gathering, 
the  principal  feature  of  which  was  an  address  by  Mr.  Sperl- 
ing, in  which  he  stated  that  the  attitude  of  the  directors  to- 
ward the  Social  Club  was  of  a  favorable  character,  as  it  was 
believed  that  such  an  organization  promoted  a  spirit  of  co- 
operation and  harmony  which  it  is  desirable  to  secure  among 
the  employees. 


Miscellaneous 

The  Port  Essington  Water  Company,  Limited,  has  been 
granted  a  certificate  of  incorporation,  head  office  at  Van- 
couver, B.C. 


The  Bridge  River  Power  Company,  Limited,  has  been 
incorporated  with  a  capital  of  $3,000,000,  to  carry  on  the 
light  and  power  business  in  all  its  branches,  with  head  office 
at  Vancouver,  B.C. 


The  equipment  for  the  Penticton,  B.C.,  power  plant  ar- 
rived early  in  January,  and  it  is  expected  the  plant  will  be 
in  operation  about  the  middle  of  February.  Mather,  Yuill 
&  Company  are  in  charge  of  the  installation. 


Messrs.  Waugh,  Mesner  &  Bailey,  of  Vancouver,  re- 
cently commenced  the  installation  of  219  ornamental  cluster 
light  standards  to  be  located  on  Main  street,  Granville 
street,  Harris  street  and  Hastings  street,  Vancouver.  All 
standards  will  be  equipped  with  five  100-watt  tungsten 
lamps,  wired  in  multiple  at  110  volts  on  3-wire  system. 


Mather,  Yuill  &  Company,  Vancouver,  B.C.,  have  just 
completed  the  construction  of  about  twenty-five  miles  of 
high  tension  pole  line  for  the  Canadian  Collieries,  (Duns- 
muir),  Limited.  This  line  is  in  connection  with  their  new 
hydro-electric  installation  to  supply  the  various  coal  mines 
around  Comox,  Vancouver  Island. 


The  firm  of  Mather,  Yuill  &  Company,  consulting  and 
contracting  engineers,  Vancouver,  B.C.,  were  recently  award- 
ed the  contract  for  the  supply  and  installation  of  a  150-h.p. 
Diesel  engine  for  the  city  of  Port  Alberni,  Vancouver  Ls- 
land,  B.C.  This  firm  were  also  awarded  the  contract  for 
the  erection  of  all  other  equipment  in  connection  with  the 
power  plant. 


The  Black  Mountain  Water  Company,  Limited,  has  been 
incorpr)rated  with  a  capital  of  .$600,000,  with  head  office  at 


Kelowna,  B.C.  In  addition  to  obtaining  the  usual  licenses, 
the  company  is  empowered  to  purchase  the  irrigation  works 
erected  by  the  Belgo-Canadian  Fruit  Lands  Company,  to- 
gether with  the  lands  and  rights-of-way  used  in  connection 
therewith,  near  Kelowna,  B.C. 


The  150  h.p.  Diesel  engine,  Westinghouse  generator 
and  switchboards  have  arrived  at  the  city  of  Vernon,  B.C., 
and  are  now  in  course  of  erection.  The  150  h.p.  Diesel  en- 
gine has  also  arrived  for  the  municipality  of  Spallumchean, 
Armstrong,  B.C.,  and  is  now  being  erected.  Mather,  Yuill 
&  Company  are  installing  both  these  plants  and  expect  to 
have  them  in  operation  by  the  end  of  January. 


During  the  month  the  British  Columbia  Electric  Rail- 
way inauguarated  a  service  over  its  new  track  on  the  Lulu 
Island  line  between  Vancouver  and  Eburne.  This  line  be- 
longs to  the  C.P.R.  and  is  operated  by  the  B.C.  Electric 
on  a  long  lease.  As  originally  constructed  the  entire 
line  was  a  single  track,  but,  owing  to  the  rapid  deve- 
lopment in  the  Pomt  Grey  district,  due  to  suburban 
settlement,  traffic  demands  have  increased  so  that  a 
double  track  from  Vancouver  to  Eburne  was  constructed 
last  year.  Operating  over  the  double  track  line  a  15-minute 
service  is  now  given  during  the  rush  hours  between  Van- 
couver and  Eburne. 


The  B.  C.  Electric  Railway  Company  has  concluded  ar- 
rangements with  the  authorities  of  New  Westminster  for 
the  establishment  of  a  terminal  yard  in  that  city.  The  loca- 
tion of  the  yard  is  on  a  block  between  4th  and  5th  avenues 
and  14th  and  15th  streets.  The  plans  call  for  a  construc- 
tion of  19  separate  tracks  for  main  lines  and  switching,  the 
total  trackage  of  the  yard  being  about  three  miles.  This 
yard  will  be  connected  with  the  three  interurban  lines  operat- 
ing between  New  Westminster  and  Vancouver  as  well  as  the 
three  suburban  and  interurban  lines  operating  to  the  south 
and  west  of  the  city,  the  principal  division  being  that  operat- 
ing through  the  South  Eraser  Valley  to  Chilliwack. 


During  the  month  the  British  Columbia  Electric  Railway 
Company  operated  a  "nearside"  car  over  its  Vancouver  line. 
The  car  is  similar  in  type  to  those  now  used  in  Philadelphia, 
it  being  supplied  by  the  J.  G.  Brill  Company.  A  careful 
watch  was  kept  during  the  test  runs  to  ascertain  whether 
the  car  showed  any  improvement  in  the  handling  of  traffic. 
These  figures  have  not  yet  been  given  out  by  the  company 
owing  to  the  desirability  of  still  further  testing  the  type  of 
car.  The  B.  C.  Electric  has  recently  received  from  the  J.  G. 
Brill  Company  a  stepless  centre  entrance  car,  similar  to  the 
"5,000"  type  in  use  in  New  York  City.  The  car  is  now  being- 
made  ready  for  operation  and  will  probably  be  taken  out 
on  test  runs  during  the  month. 


To  accommodate  the  demands  of  the  merchants  of  Van- 
couver and  New  Westminster  and  the  settlers  and  retail 
stores  scattered  throughout  the  South  Eraser  Valley,  the 
B.  C.  Electric  has  just  instituted  a  fast  daily  express  service 
between  Vancouver  and  New  Westminster  and  Chilliwack. 
The  train  leaves  Vancouver  early  in  the  morning,  arriving 
at  Chilliwack  about  1  p.m.,  the  return  trip  being  made  so 
that  the  train  arrives  in  Vancouver  during  the  early  even- 
ing. This  service  will  be  of  great  value  during  the  summer 
when  large  shipments  of  produce  come  to  New  Westminster 
and  Vancouver  from  the  South  Eraser  district,  the  train  be- 
ing so  timed  as  to  bring  the  produce  in  fresh  condition  to 
the  market. 
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Canadian  Telephone  Progress 

Previous  to  the  10th  of  November  last,  telephone  com- 
munication between  Vancouver  and  North  Vancouver  was 
maintained  by  means  of  cables  which  crossed  the  First 
Narrows  of  Burrard  Inle't  in  the  water  mains  of  the  Van- 
couver city  waterworks  department.  The  large  .  increase  in 
telephone  business  between  these  cities  during  the  latter 
part  of  1913  rendered  the  old  circuits  inadequate,  and  in 
order  to  provide  an  improved  service  the  B.  C.  Telephone 
Company  decided  to  laj'  a  submarine  cable  across  Burrard 
Inlet.  This  cable — probably  the  first  of  its  type  to  be  in- 
stalled on  the  American  Continent — is  a  50  pr.  19  ga.  Nutti 
duplex,  paper  insulated,  lead  covered,  single  armoured 
submarine  12,407  feet  in  length.  It  was  manufactured  by 
the  British  Insulated  &  Helsby  Company,  London,  in  ac- 
cordance with  the  B.  C.  Telephone  Company's  specifications, 
and  was  shipped  on  three  reels,  each  weighing  eighteen  tons. 

In  a  duplex  cable    of    this    type,  two  conductors  are 


Telephone  cable  on  scow 

twisted  together,  thus  forming  a  pair.  Two  such  pairs  are 
then  twisted  together,  forming  what  is  known  as  a  quad. 
Two  of  these  quads  are  next  intertwined,  forming  a  second- 
ary quad,  the  object  of  this  form  of  cabling  being  to  allow 
the  use  of  phantom  circuits,  and  also  the  phantoming  of 
the  phantom  circuits.  The  cable  contains  12  secondary 
quads  and  1  quad,  thus  making  it  possible  to  secure  87  talk- 
ing circuits.  Because  of  the  capacity,  unbalance  between 
conductors  in  each  section  of  cables,  it  was  found  necessary 
to  test  the  three  sections  of  this  cable  in  order  to  locate  the 
various  conductors  whose  capacity  unbalances,  when  spliced 
together,  would  tend  to  neutralize  each  other  and  ensure 
freedom  from  cross  talk. 

The  tests  were  made  by  the  Engineering  Department  of 
the  British  Columbia  Telephone  Company,  and  a  Capacity 
Unbalance  Testing  Set  was  used  for  the  purpose.  That  the 
selection  of  conductors  was  successful  is  evident  from  the 
fact  that  there  is  absolutely  no  cross  talk. 

The  cable  was  laid  between  Vancouver  and  North  Van- 
couver on  November  10,  1912,  the  time  consumed  in  the 
process  being  about  one  and  a  half  hours.  The  cable  was 
unreeled  and  coiled  on  a  scow,  the  ends  of  each  section  be- 
ing thoroughly  tested  and  spliced  as  the  cable  came  off  the 
reel.  The  scow  was  equipped  with  a  gallows  frame  amid- 
ships, and  an  18-in.  shear  at  the  stern,  the  cable  passing 
from  the  forward  end  of  the  scow  over  the  frame,  and  then 
over  the  shear  as  the  scow  was  towed  along.  The  splices 
were  relieved  of  strain  by  making  a  rope  fast  ahead  of  each, 
and  allowing  the  rope  to  bear  the  strain  until  the  splice 
was  on  bottom,  the  rope  being  then  cast  off.  The  average 
depth  of  water  along  the  course  is  about  100  feet.  The 
standard  cable  equivalent  of  the  submarine  in  place  is  two 


and  a  half  miles.  (.Standard  cable — .054  M.P.  88  ohms,  per 
mile).  Twenty  of  the  circuits  are  at  present  in  use  and  the 
cable  has  proved  satisfactory  in  all  respects. 

Much  careful  work  is  required  in  perfecting  a  connec- 
tion of  this  kind,  and  considerable  of  this  fell  to  the  lot  of 
Mr.  E.  P.  Labelle,  plant  engineer  of  the  H.  C.  Telephone 
Company,  and  Mr.  A.  H.  Lemmon,  district  engineer.  Lay- 
ing of  this  connection  was  ef¥ected  under  the  direction  of 
Mr.  G.  McCartney,  superintendent  of  construction,  assisted 
by  Mr.  H.  B.  Noble,  division  foreman,  and  Mr.  E.  W. 
Thomas,  construction  engineer. 


Pure  Enunciation 

To  eliminate  enunciation  troubles,  the  Traffic  Depart- 
ment of  the  British  Columbia  Telephone  Company,  Van- 
couver, B.C.,  has  begun  the  training  of  the  voices  of  oper- 
ators. This  work  is  under  the  supervision  of  the  training 
school  principal,  who  has  secured  the  services  of  a  com- 
petent elocution  teacher.  The  company  has  a  situation  that 
is  no  doubt  exceptional,  in  that  young  ladies  of  so  many 
different  nationalities  are  employed  as  operators.  While  all 
these  speak  the  English  language,  it  is  rather  a  variation 
of  that  language,  hence  the  need  for  a  school  where  pros- 
pective telephone  operators  will  be  instructed  in  the  duties 
which,  as  operators,  will  fall  upon  them. 

All  student  operators  will  be  given  a  course  in  voice 
culture,  which  besides  the  regular  voice  training  practices, 
consists  of  breathing  and  calisthenic  exercises.  All  oper- 
ators will  be  thoroughly  drilled  in  the  pronunciation  of  the 
phrases  given  in  the  company's  operating  practices,  as  -veli 
as  in  numbers  and  central  office  prefixes.  Because  an  oper- 
ator is  trained  to  act  quickly,  the  natural  inclination  is  to 
speak  quickly,  to  mumble  her  words,  and  to  cut  out  before 
the  repetition  is  complete.  The  elocution  teacher's  en- 
deavors will  be  to  train  the  operator  to  speak  slowly  and 
as  far  as  is  possible  to  have  all  operators  speak  the  "Can- 
adian language."  The  classes  now  conducted  are  in  one  of 
the  exchange  buildings.  Because  of  the  growth  of  the  traf- 
fic department  and  the  increasing  demands  on  it,  through 
the  development  of  the  company,  the  erection  of  a  separate 
building  for  school  purposes  has  been  found  necessary. 
Plans  for  a  suitable  structure  were  prepared  by  the  com- 
pany's engineers  last  November,  and  building  operations 
were  commenced  without  delay  on  the  site  chosen,  at  the 
corner  of  10th  avenue  and  Prince  Edward  street,  Van- 
couver, adjoining  the  Fairmont  Telephone  Exchange.  The 
building  measures  36  x  58  feet,  and  is  of  steel  frame  con- 
struction faced  with  buff  pressed  brick  and  stone.  All 
floors  are  cement,  and  hollow  tile  is  being  used  for  the 
partitions.  Provision  -is  made  for  the  addition  of  several 
storeys  in  the  future. 

All  interior  woodwork  is  B.  C.  fir.  Upwards  of  forty 
pupils  can  be  accommodated  in  the  school  at  one  time.  The 
construction  department  of  the  B.  C.  Telephone  Company 
is  erecting  the  building. 


Yarmouth,  N.  S. 

The  new  switchboard  in  Yarmouth,  N.S.,  was  success- 
fully put  into  operation  on  the  4th  of  December,  1912.  In 
addition  to  this  the  Maritime  Telegraph  and  Telephone  Com- 
pany, cut  over  a  new  switchboard  in  Glace  Bay  on  October 
9th,  and  a  new  toll  board  in  Halifax,  on  November  30th. 
Yarmouth  now  has  a  modern  common  battery  No.  10  switch- 
board located  in  an  attractive  concrete  and  stone  building. 
The  building  is  two-storeys  and  fire  proof  throughout.  On 
the  first  floor  are  the  commercial  and  manager's  offices,  and 
the  work  shop.  The  second  floor  contains  the  battery  room, 
wire  chief's  room  with  the  main  frame  and  power  apparatus, 
the  switchboard  room  and  the  operator's  rest  room.  The 


building  has  good  light  on  all  four  sides,  which  makes  all  the 
rooms  very  bright  and  pleasant  for  the  employees. 

The  switchboard  is  a  four  position  No.  10  Common 
Battery  Board.  There  is  one  straight  toll  position,  one  com- 
bination recording,  rural  line  and  toll  position  and  two  local 
positions.  An  intermediate  distributing  frame  associated 
with  the  switchboard  makes  it  possible  to  arrange  the  lines 
on  each  position  as  to  give  each  operator  a  good  load  and 
and  thus  pre\ent  any  delays  due  to  an  overloaded  position. 
.\nother  good  feature  regarding  the  arrangement  of  this 
switchboard  is  that  extensions  can  be  made  to  it  in  both 
directions.  Additional  toll  sections  can  be  added  to  the 
right  hand  side  of  the  "board  to  handle  growth  in  the  toll 
business"  and  the  local  sections  can  be  extended  to  the  left 
hand  side  of  the  board. 

The  work  of  installation  of  the  Yarmouth  board  occu- 
pied a  period  of  only  seven  weeks.  Messrs.  Felix  &  Soule, 
of  the  Northern  Electric  had  charge  of  the  work. 


New  Bell  Buildings 

The  Bell  Telephone  Company  of  Canada  will  shortly 
erect  buildings  of  their  regulation  standard — two-storey, 
with  high  basement,  brick  and  stone  front,  fireproof  con- 
struction— in  Belleville,  Guelph,  North  Bay,  Sudbury,  St. 
Catharines,  and  Brockville.  In  Toronto,  the  company  will 
build  a  new  Hillcrest  exchange  on  north  Bathurst  street, 
as  well  as  a  new  structure  at  Eglinton.  These  b'jildings 
will  be  similar  to  the  present  "North"  exchange  building  \n 
Toronto.  In  Ottawa  a  new  exchange  building  will  be  c^rect- 
ed  on  First  Avenue,  near  Bank  street,  similar  in  structure 
to  the  present  "Rideau"  exchange.  In  Sherbrooke,  Que.,  the 
company  will  erect  a  three-storey  building  at  Strathcona 
Square  and  Terrace  street.  A  contract  has  been  let  for  a 
new  exchange  at  Outremont,  P.Q.;  it  will  have  a  frontage 
of  100  feet  and  will  be  two  storeys  high. 


Extensions  in  Scarboro  Towrship 

At  the  recent  annual  meeting  of  the  Scarboro  Telephone 
Company,  it  was  stated  that  the  total  number  of  telephones 
now  installed  is  nearly  400,  of  which  50  have  been  added 
during  the  past  year.  The  indebtedness  of  the  company  is 
being  reduced  and  at  the  same  time  ample  allowance  is  be- 
ing made  for  depreciation.  It  was  decided  that  in  the  event 
of  the  Hydro-electric  Commission  deciding  to  operate 
throughout  this  township,  the  company  should  approach 
them  with  a  view  to  having  distribution  power  lines  run 
along  telephone  poles.  This  would  result  in  a  reduced  cost 
in  power  and  light  to  the  consumer  and  should  also  tend  to 
reduce  the  telephone  cost.  Councillor  Mr.  G.  B.  Little  was 
elected  president  of  the  company. 


Miscellaneous 

On  January  1,  1913,  the  British  Government  took  over 
the  assets  of  the  National  Telephone  Company,  of  the 
United  Kingdom.  The  sum  to  be  paid  to  the  company  was 
submitted  to  arbitration,  though  the  amount  asked  was 
;t;i().'j,000,000.  During  the  trial,  which  has  lasted  some  two 
and  one-half  months,-  several  concessions  were  made  by  the 
company  which  it  was  expected  would  reduce  this  sum  to 
.$80,000,000  or  .$90,000,000.  The  decision  of  the  Commission, 
however,  is  said  to  be  a  great  surprise  to  all  concerned, 
and  places  the  sum  payable  by  the  government  to  the  com- 
paTiy  at  only  $0;i,.5?6,:!30.  The  Commission  consisted  of  five 
judges  of  the  High  Cfuirl. 


The  iJell  Telephone  Company  will  make  a  new  stocic 
issue  of  $:!, 000,000,  bringing  their  total  issue  to  $18,000,000. 
Each  stockholder  of  record  January  15  is  entitled  to  take  at 
par  shares  of  the  new  stock  in  the  proportion  of  one  share 


for  every  live  shares  held.  The  right  to  subscribe  expires 
on  February  38. 


On  February  1,  the  flat  rate  goes  into  force  over  a 
considerably  larger  area  in  Montreal,  following  the  recent 
decision  of  the  Railway  Commission  which  had  the  matter 
in  charge.  It  is  said  that  many  suburban  residents  of  Mont- 
real will  now  get  their  telephone  service  cheaper  by  amounts 
varying  from  $5  to  $30  per  year. 


The  British  Columbia  Telepbone  Company  is  said  to  be 
preparing  plans  to  build  a  line  to  Kalso  from  its  present 
terminus  at  Kakanee.  It  is  also  said  that  an  exchange  will 
be  established  at  Kalso  and  service  provided  for  surround- 
ing districts. 


The  number  of  telephones  operated  in  Vancouver  city 
during  1913  by  the  British  Columbia  Telephone  Company 
was  16,160.  At  the  end  of  1913  this  number  has  been  in- 
creased to  31,321,  an  actual  increase  of  5,161. 


It  is  said  that  some  $5,000,000  will  be  expended  on 
the  Alberta  telephone  system  during  the  year  1913  and  that 
this  has  already  been  provided  for  by  the  sale  of  govern- 
ment securities  to  this  amount  in  the  old  land. 


De  Laval  Type  Steam  Turbines 

Messrs.  Taylor  &  Young,  consulting  engineers.  Metro- 
politan Building,  Vancouver.  B.C.,  were  recently  awarded 
a  contract  by  the  Dominion  Government,  Department  of 
Dredges,  for  the  supply  and  installation  of  a  De  Laval 
steam  turbine  of  the  single-stage  geared  type.  The  mach- 
ine supplied  by  this  firm,  who  are  engineers  for  the  De 
Laval  Company,  and  specialists  in  this  class  of  installation, 
is  a  4.6  kw.  135  volts,  Direct  Current  Generating  Set,  con- 
sisting of  one  De  Laval  class  "A"  7  h.p.,  3,000  r.p.m.  single 
geared  steam  turbine,  direct  connected  to  one  Crocker- 
Wheeler  4.6  kw.  135  volts  direct  current  generator,  gen- 
erator and  turbine  to  be  mounted  on  a  suitable  bed  plate. 
The  turbine  is  designed  to  carry  the  full  load  of  the  gen- 
erator on  either  steam  at  150  pounds  steam  pressure  at  the 
turbine  throttle,  with  six  pounds  absolute  vacuum  at  the 
turbine  exhaust,  or  with  150  pounds  pressure  at  the  tur- 
bine throttle  and  atmospheric  pressure  at  the  turbine  ex- 
haust. 

In  this  class  of  turbine  the  steam  is  expanded  completely 
to  the  terminal  pressure  in  one  set  of  nozzles,  and  im- 
pinges against  a  single  row  of  blades  or  buckets  carried  by 
a  single  wheel.  The  speed  is  reduced  by  means  of  a  helical 
pinion  and  gear  to  suit  the  driven  machine. 

An  important  feature  of  this  turbine  is  the  advantage 
it  possesses  over  multi-stage  turbines  in  regard  to  its  ability 
to  carry  overloads.  In  order  to  carry  an  overload  with  the 
De  Laval  turbine  it  is  only  necessary  to  open  more  nozzles, 
and  since  these  nozzles  work  at  the  maximum  efficiency, 
with  the  losses  due  to  windage  and  disc  friction  remaining 
as  before,  the  efficiency  of  the  turbine  is  increased.  Some 
multi-stage  turbines  admit  steam  around  the  entire  circum- 
ference of  each  stage,  while  others  use  partial  admission  in 
the  first  few  stages,  with  complete  circumferential  admis- 
sion in  the  latter  stages.  In  either  case  it  is  impossible  to 
increase  the  power  output  above  a  certain  maximum  with- 
out admitting  a  steam  at  higher  pressure  to  an  intermediate 
stage.  The  total  range  of  expansion  must  then  take  place 
between  such  intermediate  stage  and  the  exhaust  end  of  the 
turbine,  and,  inasmuch  as  that  part  of  the  turbine  is  designed 
for  only  a  fraction  of  the  total  range  of  expansion,  the  op- 
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cratioii  of  a  imtlti-stage  turbine  iiiuler  overload  eoiiditioii ^ 
is  necessarily  inefiicieiit. 

Speed  reduced  by  gears  is  the  peculiar  and  distinguish- 
ing feature  of  the  De  Laval  turbine,  and  to  it  are  due  many 
possibilities  and  exclusive  advantages.  There  is  a  general 
;nid  natural  -objection  to  the  introduction  of  gears  where 
they  can  be  avoided,  but  here,  as  in  all  branches  of  engi- 
neering design,  the  athantages  ;ind  disadvantages  of  one 
construction  ha\'e  to  be  balanced  against  those  of  another 
before  a  filial  judgment  can  be  passed.  In  other  words,  the 
use  o£  gears  eliminateb  certain  undesirable  features,  therefore 
if  gears  can  be  made  that  will  perform  the  duty,  with  low 
cost  for  maintenance,  little  attention  and  good  efficiency,  is 
not  the  use  of  such  gears  the  logical  procedure? 

l!y  the  adoption  of  gears,  the  De  Laval  Company  is  en- 
abled to  use  the  most  simple  and  efficient  type  of  wheel, 
viz.,  the  single  impulse  wheel,  and  to  run  the  driven  mach- 
ine at  the  most  desirable  speed.  In  non-geared  turbines 
this  compromise,  which  has  here  been  effected  by  means 
of  the  gear,  must  be  made  by  pressure  or  velocity  com- 
pounding, or  both,  but  the  resulting  complication  is  greater, 
and  the  results  are  not  so  satisfactory  as  when  the  speed 


subjected  day  in  and  day  out  to  the  cxlra<jrdiiiary  severe 
racking  and  vibration,  it  is  conclusive  evidence  tliat  these 
turbine  builders  are  thoroughly  convinced  of  the  duraljli- 
and  reliable  character  of  this  type  of  gear. 

To  return  to  considerations  which  relate  more  exclusive- 
ly to  stationary  steam  turbines,  it  will  be  found  that  the 
losses  of  energy  in  the  gears  are  more  than  made  up  by  tlie 
increased  efficiency  of  the  turbine  and  of  the  driven  inach- 
ine.  Numerous  test>  made  by  the  De  La\.il  Company  and 
other>,  have  shown  that  the  mechanical  efficiency  of  the  De 
Laval  gear  is  between  !)«  and  '.)'.)  per  cent. 

The  De  Laval  gear  i>  of  the  herring-bone  or  helical 
type,  and  consists  of  two  parts — a  double  pinion  cut  direct- 
ly upon  the  turbine  wheel  shaft — and  either  one  or  two 
double  gear  wheels  mounted  upon  the  secondary  or  driver; 
shaft  or  shafts.  A  fine  pitch  is  used  for  the  teeth  in  order 
that  a  large  number  m;iy  be  in  contact  at  one  time,  there- 
by reducing  the  unit  pressure  set  up  between  the  surfaces 
of  the  teeth,  thus  preventing  the  lubricant  from  being  for- 
ced out  and  keeping  down  the  unit  stress  in  the  metal  of 
the  teeth,  so  that  there  is  no  danger  of  breakage.  The  teeth 
are  cut  on  a  spiral  making  an  angle  of  4.")  deg.  with  t^^e 


reduction  is  secured  l)y  the  simple  expedient  of 
best,  the  compounded  tur- 
bine does  not  run  as  fast 
as  could  be  desired  on  the 
grounds  of  efficiency,  and 
the  driven  machine  is 
compelled  to  run  too  fast. 
This  is  true  to  a  greater 
extent  than  is  generally 
appreciated,  as  the  usual 
turbine  speeds  are  alto- 
gether too  high  for  direct- 
current  generators,  and 
the  construction  of  high 
speed  alternators  involves 
many  difficulties.  It  is  al- 
most impossible  to  build 
a  commutator  having  suf- 
ficient current  -  carrying 
capacity  and.  at  the  same 
time,  to  keep  its  peripher- 
al speed  within  practical 
limits.  Therefore,  where 
direct  current  machines 
are  driven  from  multi- 
stage turbines,  it  will  usually  be  found  that  two  or 
more  small-diameter  commutators,  occupying  considerable 
length  on  the  shaft,  are  required.  The  maintenance  of  these 
commutators  in  balance  presents  a  problem  beyond  the  skill 
of  the  ordinary  operating  engineer.  In  the  case  of  alter- 
nating current  machinery,  the  efficiency  of  the  generator 
must  be  sacrificed  to  some  extent  by  reason  of  the  small 
diameter  and  limited  space  available.  While  it  may  be  pos- 
sible for  the  manufacturer  to  balance  the  rotating  part  sat- 
isfactorily at  the  shop,  the  balance  is  not  always  retained 
subsequently,  when,  due  to  changes  in  the  thickness  of  the 
insulation,  the  copper  conductors  become  displaced,  and, 
even  if  this  displacement  is  very  small,  it  will  produce 
troublesome  \ibrations. 

The  difficulties  of  a  proper  speed  compromise  by  com- 
pounding alone  are  well  illustrated  in  the  case  of  ship  pro- 
pulsion, for  which  service  several  builders  of  multi-stage 
turbines  have  recently  proposed  the  use  of  gears  that  in  ail 
essential  respects  are  identical  with  the  gears  used  in  the 
De  Laval  turbine  for  the  past  twenty  years.  Now,  if  ships 
costing  several  million  dollars  and  dependent  for  then- 
s.-tfety  upon  the  absolute  reliability  of  their  driving  mech- 
.mism,  ;ire  to  rely  upon  the  continutiUN  operation  of  gears 


ear.   At     axis  of  the  shaft,  and 


there  are  two  set-,  of  teeth  inclincf 


De  Laval  single-stage,  geared  type,  steam  turbine 

in  opposite  directions,  the  centering  of  the  pinion  and  the 
distribution  of  the  pressure  are  automatic.  The  material 
from  which  the  teeth  of  the  pinion  and  gear  wheels  are 
formed  is  a  high-grade  steei,  and  the  teeth  are  cut  by  spe- 
cial gear  cutters,  which  were  designed  and  built  for  thi- 
purpose.  Long  experience  has  shown  that  the  ^ucce.•-s  of 
the  gear  depends  largely  upon  its  initial  correctness  ;ind 
finish.  The  pinion  is  solid.  Init  the  gear  wheel  is  built  up 
of  a  cast-iron  drum  upon  which  a  seamless  ring  of  steel  i> 
forced.  After  the  pinion  and  the  gear  have  been  cut  they 
are  polished  by  a  special  process. 


125  Miles  More  Line 

The  Hydro-Electric  Power  Commission  of  ( )ntari(.)  will 
issue  specifications  around  the  end  of  January,  and  will  call 
for  tenders  in  March,  for  the  various  materials  in  connection 
with  the  construction  of  approximately  125  miles  of  double 
circuit  transmission  line  at  110.000  volts  and  the  e(iuipping  of 
sub-stations  for  the  transforming  of  20,000  h.p.  from  110.000 
to  13,200  volts.  \'arious  types  of  apparatus  will  be  con- 
sidered; for  instance,  different  materials  for  conductor^  and 
different  types  of  steel  construction  for  supports. 
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The  Manufacture  of  Wire  and  Cable 

A  Minute  Description,  with  illustrations,  of  the  Successive  Manufacturing 
Stages,  with  the  Machines  used,  in  Their  Production 

By  Mr.  H.  O.  Blatt* 


In  the  following  paper  an  attempt  is  made  to  describe 
step  by  step  the  interesting  process  in  the  manufacture  of 
wire  and  cable  in  its  various  forms  starting  with  the  rod  and 
ending  with  the  finished  product.  The  machines  described 
and  the  process  of  manufacture  at  every  point  have  particular 
reference  to  the  plant  of  the  Imperial  Wire  &  Cable  Com- 
pany, Limited,  Montreal. 

Wire  Drawing 

Raw  copper  for  use  in  thii,  department  comes  to  it  .  in 
the  shape  of  rods — that  is  the  output  of  the  "rolling"  mill, 
in  contra-distinction  to  wire,  the  output  of  a  "  drawing " 
mill.  The  rods  come  to  the  wire  mill  in  the  shape  of  coils 
weighing  approximately  two  hundred  and  twenty-five  pounds 
each,  and  in  outside  appearance  resemble  iron.  This  blacken- 
ing on  the  outside  is  produced  in  the  rod  mill  and  is  the  oxide 
formed  when  the  copper,  after  having  passed  through  the 
rolls,  is  left  to  cool.  These  rods  are  supplied  ordinarily  in 
circular  cross-section  and  in  sizes  from  ^-inch  to  J^-inch  in 
diameter,  although  special  shapes,  such  as  rectangular  for 
magnet  wire,  or  "figure  eight"  for  trolley  wire,  are  supplied. 

The  first  operation  on  the  rods,  in  order  to  make  the 
product  clean  and  the  material  more  easily  worked,  is  to  get 
this  heavy  copper  oxide  ofif  the  outside.  To  do  this,  the 
coils  are  soaked  for  a  time  in  large  tanks  containing  acid 
and  then  very  thoroughly  washed  in  running  water,  after 
which  they  have  a  dull  copper  color.  It  is  necessary  to  re- 
move every  trace  of  the  acid,  in  order  to  have  the  copper  in 
the  best  condition  for  the  subsequent  drawing  operations, 
especially  on  the  smaller  sizes.  Before  the  rods  are  taken 
to  the  drawing  machines,  each  coil  is  dipped  in  a  soapy 
solution  which  puts  a  film  over  the  copper  that  helps  to 
neutralize  the  acid  and  also  forms  a  lubricant  which  assists 
the  copper  in  its  reduction  through  the  die. 

One   end   of  every  rod  is   next  put  into   a  swadging 


machine  where  the  rapidly  revolving  pieces  of  steel  taper  it 
to  a  point  small  enough  to  be  easily  passed  through  the  hole 
in  the  die.  The  tapered  end  of  the  copper  rod  is  then  in- 
serted in  the  hole  and  beyond  the  end  of  the  die,  and.  with 
a  pull  applied  to  the  end  extending  beyond  the  die,  a  wire 
of  the  size  of  the  hole  is  produced.  A  reference  to  the 
sketch  of  the  wire  and  die  will  serve  to  illustrate  clearly 
this  part  of  the  operation.  The  dies  used  in  drawing  copper 
are,  as  a  general  rule,  made  of  chilled  iron,  steel  or  diamond. 
The  process  of  drawing  the  copper  hardens  it,  and  after  a 
certain  number  of  reductions,  it  becomes  so  hard  that  before 
any  further  reductions  can  be  made,  it  is  necessary  to  an- 
neal. The  process  of  annealing  consists  in  bringing  th- 
copper  to  ;i  red  heat  in  a  furnace  and  then  plunging  in  cold 
water,  or,  allowing  to  cool  off  gradually,  either  of  which 

*  Shop  Superintendent  Imperial  Wire  &  Cable  Co. 


leaves  the  copper  soft  and  pliable.  Sudden  cooling  of  copper 
does  not  harden  it,  as  in  the  case  of  steel. 

In  deciding  the  size  of  the  rod  to  use,  it  is  necessary  to 
consider,  in  material  of  circular  cross-section,  just  what  phy- 
sical or  electrical  requirements  are  to  be  met,  viz.,  the 
tensile  strength,  elongation,  conductivity,  etc.,  and  in  rec- 
tangular or  square  sections  for  magnet  wire,  what  the  area 
and  finish  of  the  completed  article  is  to  be.  There  are  many 
kinds  of  machines  used  for  drawing  copper,  the  usual  ones 
being  "  bull-blocks,"  "  draw-benches "  and  "  continuous." 
"  Bull-blocks "  are  used  for  producing  the  large  sizes  of 
wires  where  a  single  reduction  from  one  size  to  another  is 
all  that  is  wanted.  The  "  draw-bench  "  is  a  machine  com- 
posed of  a  number  of  blocks,  and  here  the  coils  of  wire  are 
passed  from  one  block  to  the  other,  when  the  reduction  from 
one  size  to  another  is  effected.  "  Continuous  "  machines,  as 
their  name  implies,  produce  the  finished  wire  in  one  opera- 
tion, and  as  many  as  nine  reductions  are  made  at  one  time. 

For  producing  trolley-wire,  the  bull-block  is  the  machine 
Used,  and,  for  the  most  popular  size,  (.365-inch)  a  5^-inch  or 
•)4-inch  rod  is  required.  It  is  desirable  in  trolley  wire  to 
have  it  as  hard  as  possible,  and  the  largest  rod  that  can  be 
drawn  to  the  size  required  without  annealing,  is  the  one 
chosen.  As  trolley  wire  is  always  desired  in  long  lengths, 
usually  one  mile,  the  several  coils  used  to  make  up  the 
length  are  joined  by  brazing  with  silver  solder,'  and  the 
entire  length  passed  through  the  die.  If  the  brazed  joints 
are  strong  enough  to  withstand  the  action  of  this  reduction, 
there  is  slight  danger  of  the  trolley  wire  ever  parting  at  the 
joint. 

The  "  continuous "  machines  produce  the  finished  wire 
at  a  high  rate  of  speed;  a  delivery  of  twelve  hundred  feet  a 
minute  is  not  uncommon.  The  large  wire  entering  the 
machine  is  pulled  through  the  first  die  by  one  of  the  revol- 
ving parts  of  tlie  machine  known  as  the  "chill";  here  it  is 
pulled  through  the  next  smaller  die  by  the  chill  adjoining, 
which  revolves  sufficiently  rapidly  to  take  up  the  increase  of 
length,  due  to  the  reduction  in  the  cross  section.  This 
series  of  operations  is  continued  to  the  end  of  the  machine, 
where  the  finished  wire  is  either  taken  up  automatically  in 
a  coil  or  on  a  spool. 

Copper  for  use  in  winding  magnets  is  manufactured  in 
round,  square  or  rectangular  sections,  and  a  special  machine 
is  required  to  turn  out  the  square  and  rectangular.  As  a 
general  rule,  the  square  and  rectangular  sections  are  made 
by  rolling,  althotigh  the  larger  sections  may  be  drawn,  the 
holes  in  the  dies  having  the  dimensions  of  the  desired 
finished  article.  The  square  and  round  sections  that  are  not 
drawn  are  put  in  a  rolling  machine  which  is  equipped  with 
four  steel  rolls  set  at  right  angles  to  each  other  and  arranged 
so  that  any  roll  can  be  moved  in  or  out  from  the  center,  as 
desired.  By  a  series  of  passes  through  these  rolls,  a  great 
variety  of  shapes  is  produced.  Some  of  this  special  shaped 
copper  is  shipped  in  the  uninsulated  state;  the  major  por- 
tion, however,  goes  to  the  magnet  wire  department  to  be 
covered  with  one,  two  or  three  layers  of  "  combed  sea 
island  "  cotton. 

The  diamond  dies  previously  mentioned  for  use  on  fine 
wire  are  used  on  sizes  .064-inch  and  smaller.  The  black 
diamond  is  sufficiently  hard  to  stand  the  strain  of  the  reduc- 
tion and  can  be  polished  smooth  enough  to  allow  the  easy 
passage  of  copper  through  it.    There  are  other  materials  of 
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the  same  general  nature  used,  ljut  theif  life  is  short  and  they 
do  not  give  the  general  satisfaction  the  diamond  does.  It 
is  interesting  to  note  that  the  hole  in  the  diamond  is  pierced 
by  a  re\'olving  steel  drill,  the  end  of  which  is  previously  dip- 


Fig.  2-Bull-Block 

ped  in  diamond  dust  and  oil.  Either  side  is  afterward  bell 
mouthed  and  the  pierced  diamond  mounted  in  a  brass  casing, 
with  the  sides  of  the  hole  at  right  angles  to  the  face  of  the 
casing.  These  dies  are  one  of  the  expensive  items  entering 
into  the  manufacture  of  the  finer  sizes  of  copper  wire,  the 
price  ranging  from  $5  to  $70  each.  It  is  necessary  to  have  a 
stock  valued  at  several  thousand  dollars,  in  order  to  be  in  a 
position  to  supply  the  trade  with  the  range  of  sizes  required. 
Copper  wire  No.  40  B  and  S  gauge,  or  .00314.5-inch,  is  the 
finest  called  for  in  any  quantities,  although  five  sizes  smaller 
can  be  drawn. 

Testing  and  Distribution 

Although  the  output  is  principally  copper,  large  quan- 
tities of  brass,  aluminum  and  copper  steel  are  produced. 
These  are  manufactured  in  the  same  general  way  as  copper, 
but  each  requires  its  own  special  method  of  treatment.  For 
all  insulations  except  rubber — that  is,  where  the  rubber  is 
going  directly  on  the  conductor — the  copper  is  now  a  finished 
article  of  this  department.  To  be  suitable  for  rubber  in- 
sulation, the  copper  must  have  a  thick  covering  of  pure  tin 
over  its  entire  surface.  The  tinning  is  done  by  pulling  the 
wires,  several  at  a  time,  through  a  molten  tin  bath,  having 
previously  passed  through  acid  and  water  baths  to  remove 
all  grease  or  dirt.  This  tinned  wire  is  then  passed  to  the 
inspection  department,  and,  when  it  has  met  the  tests  pre- 
scribed, by  this  department,  it  is  sent  to  the  rubber  insulating 
department.  The  uninsulated  copper  after  passing  the  in- 
spectors, is  passed  to  the  stranding,  weather-proof  or  other 
departments  where  it  is  insulated  in  the  untinned  state. 

The  testing  laboratory  for  use  on  the  products  of  thi^ 
department  is  equipped  with  the  most  modern  instruments 
for  determining  the  properties  of  the  copper,  such  as,  con- 
ductivity, tensile  strength,  elongation,  ductility,  etc.  For 
the  conductivity  test,  the  Hoopes  Bridge  is  used,  in  which 
the  percentage  is  read  of?  directly  on  the  graduated  scale. 
The  company's  standard  for  this  property  is  set  at  100  per 
cent,  for  annealed  copper  and  97  per  cent,  for  hard  drawn, 
and  tests  are  made  at  regular  intervals  to  insure  the  copper 
being  up  to  the  standard  set.  A  Riehle  horizontal  tensile 
strength  machine  having  a  capacity  of  10,000  pounds  is  iised 
to  determine  the  tensile  strength  and  elongation  of  the  hard 
drawn   line   and   trolley  wires.     Wires   manufactured   to  a 


specification  calling  for  a  ductility  test  arc  also  put  in  a 
testing  machine  designed  specially  for  that  purppse. 

Rubber  Insulating 

The  most  important  ingredient  in  the  rubber  insulation, 
generally  termed  the  "compound,"  is  Upriver  Fine  Para.  This 
is  prepared  from  the  latex  of  the  rubber  tree.  This  latex 
or  sap  slowly  oozes  from  incisions  made  in  the  bark  of  the 
tree  and  is  collected  in  small  cups  placed  beneath.  The  con- 
tents of  these  cups  is  collected  during  the  day  and  at  night  is 
taken  to  the  camps  to  be  coagulated;  that  is  the  name  given 
lo  the  process  of  driving  out  moisture  and  hardening  the 
milk.  The  smoking  process  originally  used  by  the  natives 
and  the  standard  to-day  is  much  as  follows: — A  fire  is  made 
of  palm  nuts  or  hardwood,  which  give  of¥  heavy  smoke  con- 
taining creosote,  acetic  acid,  etc.  A  long  rod  or  paddle,  sup- 
ported at  one  end  by  a  cross  piece  and  at  the  other  by  the 
operator's  knee,  is  held  in  the  volume  of  smoke.  The  opera- 
tor pours  a  quantity  of  latex  over  the  rod  and  turns  it  in  the 
smoke  until  a  hard  film  is  formed.  A  fresh  quantity  of  latex 
is  poured  on,  smoke  again  applied,  and  this  continued  until 
a  20  to  100  pound  ball  or  biscuit,  consisting  of  innumerable 
layers,  is  formed.  After  the  pole  is  removed  and  the  ball 
stamped,  the  rubber  is  ready  for  export  to  the  factories. 

The  first  operation  on  this  crude  rubber  in  the  factory, 
is  washing.  This  is  done  between  two  powerful  revolving 
rolls,  which  have  a  fluted  surface  for  tearing  the  elastic  fibres 
apart.  Water  is  kept  flowing  over  the  rolls  while  this 
operation  is  in  progress,  so  that  all  bark,  sand  or  other 
foreign  matter  is  dislodged  and  washed  ofif.  The  rubber  is 
taken  from  these  rolls  in  sheets  about  six  feet  in  length  and 
hung  in  heated  ovens,  or  put  under  vacuum  to  remove  all 
moisture.  The  vacuum  method  of  drying  will  accomplish 
in  a  few  hours,  what  will  require  about  ten  days  in  heated 
ovens. 

The  rubber,  after  this  washing  and  drying,  is  in  a  con- 
dition to  be  mixed  or  compounded.  The  purest  compound 
is  rubber  with  a  percentage  of  sulphur.  Two  steam  heated 
and  water  cooled  rolls  about  20  inches  in  diameter,  are  used 
to  mix  the  difTerent  ingredients  with  the  rubber,  to  form  the 
compound.  The  rolls  have  a  smooth  surface  and  are  re- 
volved at  difl^erent  speeds  to  produce  the  mixing.    One  hun- 


Fig.  3 — Continuous  wire-drawing  machine 

dred  and  lifty  lo  two  hundred  pound  batches  are  mixed  at 
one  time,  and  require  about  one-half  iiour  to  mix,  Fig.  4.  The 
amount  of  any  one  ingredient  entering  into  the  compound 
varie>  with  the  grade  desired.  C'ompounds  for  insulating 
wires   mu^t   be   free   from    foreign   matter,   such   as  metal. 
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wood,  fibre,  etc.,  as  a  piece  of  any  of  these  imbedded  in  the 
wall  of  the  insulation  will  make  it  defective.  For  this  rea- 
son, all  the  ingredients  must  be  as  clean  as  it  is  possible  to 
make  them  and  the  wire  manufacturer  must  l)e  constantly 
on  the  alert,  devising  means  to  eliminate  these  destructive 
elements.  All.  powders  used  must  be  put  through  fine  mesh 
sieves,  to  make  sure  no  foreign  matter  remains,  a'nd  all 
waxes  or   oils   must   be   thoroughly   strained   before  being 


Fig.  4 — Rubber  mixing  machine 

used. 

The  compound  is  applied  to  the  wire  generally,  in  three 
different  ways: — One  is  to  wrap  the  thin  strip,  spirally 
around  the  wire,  a  second,  to  squeeze  the  strip  between  two 
grooved  rolls — known  as  the  strip  method — and  a  third, 
— known  as  the  seamless  method — is  to  force  the  compound 
around  the  wire  in  a  tube  machine,  Fig.  5.  Of  the  three  meth- 
ods referred  to,  the  first  is  the  oldest  and  now  the  least  used, 
and  this  only  on  large  cables.  After  the  regular  mixing, 
the  compound  is  ready  for  the  tube  machine,  but  to  be  suit- 
able for  the  strip  machine,  it  is  necessary  to  make  it  into 
thin  strips  of  various  widths  and  thicknesses.  This  is  done 
by  passing  the  compound  through  the  steam  heated  rolls 
on  a  machine  called  the  "  callender," 
where  it  is  sheeted  out  as  desired.  The 
compound  is  put  in  on  one  side  of  the 
machine  and  rolled  up  between  strips  of 
cotton  cloth  on  the  other  side,  the  cloth 
keeping  the  several  wraps  of  rubber 
separated,  until  they  are  wanted  at  the 
strip  machine. 

In  the  strip  method,  the  two  sheets 
of  compound  from  the  callender  are 
passed  through  the  grooved  rolls  and 
s(|ueezed  around  the  wire;  the  excess  on 
either  side  of  the  wire  is  pressed  off  and 
the  wire  left  surrounded  by  the  com- 
pound has  two  seams.  In  the  seamless 
'method,  the  operation  is  the  same  as  in 
the  ordinary  sausage  grinder.  The 
compound  is  fed  into  the  hopper  at  the 
back  of  the  machine,  and  the  worm 
forces  the  compound  around  the  wire, 
and  the  insulated  wire,  without  a  seam, 
comes  out  of  the  front  of  the  machine. 

After  the  compound  is  on  the  wire,  if  there  is  to  be  an 
outside  protective  covering,  there  are  two  general  methods 
of  ])rocedure.  One  is — first  to  vulcanize  and  then  braid, 
the  other — to  braid  and  then  vulcanize.  The  vulc.inization. 
or  what  is. commonly  called  curing,  is  tlie  result  of  keeping 
the  compound  containing  sulphur  in  a  steam  heated  oven 


for  a  definite  time  and  gradual  increase  of  temperature.  If 
this  has  been  properly  done,  the  compound  has  high  insulat- 
ing and  wearing  qualities.  Uncured  ritbber  when  stretched 
will  not  return  to  its  original  condition,  whereas  the  cured, 
returns  to  its  original  shape,  and  that,  directly  the  pressure 
is  removed.  Without  this  cure,  the  compound  is  lifeless  and 
of  little  value  as  an  insulation. 

Whether  the  braid  is  put  on  before  or  after  the  cure, 
depends  upon  the  insulating  machine; 
if  from  the  tube  machine,  it  is  put  on 
after  the  cure;  if  from  the  strip  machine, 
the  braid  is  put  on  before.  From  the 
tube  machine,  the  insulated  wire  is  put 
in  large  pans  containing  soapstone. 
The  soapstone  is  used  to  keep  the  wires 
from  touching  each  other,  and  to  form  a 
cushion  for  the  hot  plastic  compound 
that  would  flatten  without  it.  As  the 
compound  is  soft  and  very  easily  dam- 
aged when  coming  out  of  the  tube 
machine,  great  care  must  be  taken  to 
prevent  holes  being  made  in  the  insula- 
tion, and  the  under  covering  becoming 
flat. 

The  braid  is  put  on  by  machines,  the 
elementary  principle  of  which  is  the 
familiar  May-pole  Dance.  The  tube? 
containing  the  material  for  the  braid  are 
sent  in  and  out  around  the  table  of  the 
braiding  machine,  and  a  continuous  layer  of  the  material 
is  formed  around  the  wire,  Fig.  6.  The  oldest  and  most  widely 
used  machine  turns  out  live  hundred  feet  per  day,  depend- 
ing upon  the  style  of  wire,  although  there  is  a  high  speed 
machine  now  on  the  market,  which  braids  five  times  this 
quantity  per  day.  The  kind  of  material  used  for  this  out- 
side covering  varies;  braids  of  cotton,  jute,  asbestos,  silk, 
wool,  etc.,  are  used.  In  the  cotton  braid,  there  are  two 
kinds — the  soft  and  the  glazed.  The  soft  cotton  is,  as  a 
rule,  used  where  the  braid  is  to  be  covered  with  a  wax;  the 
glazed,  being  stronger  than  the  soft,  is  used  on  wires  which 
are  subjected  to  considerable  handling,  or  where  appear- 
arice   is   important.    The   glazed   braid   is   used   largely  on 


Fig.  5 — Tubing  machine — Wire  being  insulated 

telephone  wires  that  are  intended  for  inside  house-wiring. 

After  the  wires  coming  from  the  strip  machines  are 
braided  and  vulcanized,  they  are  ready  for  the  finishing 
operations.  If  braided  with  glazed  cotton  and  there  is  no 
special  treatment  of  the  braid  called  for,  the  wire  is 
measured,  coiled  and  tagged,  ready  for  inspection.  The 
soft  cotton  braided  wires  are  run  through  tanks  containing 
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^l)c■c'd  around  tlie 


a  black  in,sulatin.i4'  wax,  and  this,  in  the  hot  state,  is  absorljcd 
by  tlie  braid,  ftjrniing-  a  covcrinj^-  which  is  waterproof  and 
capable  of  taking  a  liigh  pobsh.  'J"he  wax  al-,o  prevents 
the  rapid  deterioration  of  the  cotton  Ijraid  The  polishing 
«)f  the  waxed  wire  is  done  in  a  machine  coinixjsed  of  re- 
\-olving  dies,  which  travel  at  a  very  high 
wir*.',  as  it  is  being  pulled  through. 

After  the  polishing  of  the  waxed  and 
tile  coiling  of  the  plain  braided  wires, 
the  final  operation  before  shipment  is 
inspection.  The  Imperial  Wire  and 
Cable  Company  is  a  subscriber  to  the' 
hd)el  service  of  the  National  Board  of 
I'^ire  Underwriters,  and  all  the  code 
wires  must  pass  the  tests  prescribed  by 
that  Board  before  they  can  bear  the 
label.  The  wire  for  this  inspection  is 
submerged  in  large  tanks  for  twelve 
hours,  and  then  the  tests  for  high  volt- 
age breakdown  and  insulation  resistance 
are  made.  /V  transformer  of  100  kilo- 
watts capacity  and  capable  of  producing 
100,000  volts,  is  used  for  the  puncture 
test.  Besides  the  electrical  tests  there 
ire  the  regular  mechanical  and  chemical 
:ests  to  be  made  on  the  rubber.  To  pass 
of  the  rubber  must  be  greater  than  400 
the  mechanical  tests,  the  tensile  strength 

pountls  per  square  inch  and  to  be  sure  that  the  rubber  has 
been  properly  vulcanized,  elongation  and  ijermanent  set  tests 
are  prescribed.  The  wire  is  also  bent  around  a  steel  spin- 
dle, and,  when  in  this  condition,  must  withstand  a  Ijreak- 
«lown  test,  and  the  insulation  must  not  crack.  \^cry  elabor- 
ate chemical  tests  must  be  made  to  determine  the  amount 
of  rubber  contained  in  the  insulation.  Any  coils  of  wire 
failing  to  pass  any  of  the  electrical,  mechanical  or  chemical 
tests  are  rejected.  The  representative  of  the  National 
Board  of  Fire  Underwriters  oversees  all  tests  made  in  the 
factory  and.  in  addition,  has  access  to  the  stockroom  where 
he  is  free  to  choose  coils  for  further  check  tests.  By  a  sys- 
tem of  inspection  in  the  field,  they  are  kept  constantly  in 
touch  with  the  company's  product;  the  Board  even  buys 
coils  of  wire  in  the  field,  to  make  check  tests. 

Weatherproof  Wires  and  Cables. 

Both  copper  and  aluminum  conductors  are  produced  in 
N'ery  large  ciuantities.  This  department  is  one  of  the  largest 
in  the  company  and  is  equipped  to  supply  the  trade  with 
everything  in  weatherproof,  from  the  smallest  wire  to  the 
largest  circular  itiill  cable.  I^arge  quantities  of  the  standard 
sizes  are  always  carried  in  stock,  so  that  orders  can  he  filled 
promptly.  The  solid  or  stranded  copper  or  ;iluminum  is 
sent  to  this  department  usually  thoroughly  annealed,  al- 
though in  special  cases,  hard  drawn  wires  are  used.  Two  or 
three  braids  of  unl)leached  cotton  are  put  on  in  a  braiding- 
machine,  similar  to  those  described  under  ruldier  covered 
wire.  The  cotton  used  for  the  braid  is  thick  enough  for 
the  service  requirements  and  the  strand^  of  cotton  are  laid 
closely  enough,  to  ensure  a  continuous  cover  in  each  layer. 
In  order  to  make  this  covering  weatherproof  and  water- 
proof, it  is  impregnated  with  a  hot  black  compound,  and  so 
applied,  as  to  fill  every  part  of  the  braid.  The  compound 
used  is  made  up  in  such  a  manner  that  the  wire  will  be  ser- 
viceable, both  in  cold  and  hot  weather.  It  will  not  become 
brittle  when  cold,  nor  drip  from  the  wire  when  hot.  Over 
this  filling  compound,  another  of  a  more  waxy  nature  is  ap- 
plied, which  will  take  a  very  high  pcdish;  this  is  essential 
where  the  wire  is  to  give  the  best  service  under  all  conditions 
of  weather.  If  the  wire  is  to  be  slow-burning  the  weather- 
proof compound  is  replaced  by  a  lireproof  compound  and 
the  finisli  made  hard  and  pcrm.inent. 


Paper  Insulated  Telephone  Cable 

In  the  manufacture  of  paper  insulated  telephone  cables, 
the  materials  used  consist  briefly  of  copper  nianila  paper, 
lead  and  tin.  The  processes,  in  order,  arc  insulating,  twist- 
ing, stranding,  testing,  drying-out,  lead-covering,  reeling  and 
the  final  testing.  The  copper  is  drawn  either  in  coils  or  on 
s])ools  and  thoroughly  annealed.    It  is  now  ready  for  the 


Fig.  6 — Braiding  machine 

first  operation — insulating. 

The  paper  used  is  the  best  and  the  most  skillfully  manu- 
factured of  the  many  kinds  on  the  market.  It  must  be  very 
strong  and  true  to  gauge.  Only  the  best  manila  rope  fibre 
is  used  in  making  this  paper.  The  finishing  machine  alone, 
employed  in  the  production  of  this  paper,  costs  one  hundred 
thousand  dollars.  This  will  give  some  idea  of  the  class  of 
machinery  necessary  to  produce  paper  of  the  reciuired  grade, 
the  greater  portion  of  which  is  only  two  and  one-half  one 
thousandths  of  an  inch  in  thickness.  The  paper  is  supplied 
in  rolls  of  any  desired  width,  the  pads  as  used  on  the  in- 
sulating machines  being  made  about  nine  inches  in  diameter. 
The  insulating  machine,  consists  of  revolving  heads,  which 
hold  the  pad  of  paper  and  capstans,  wdiich  pull  the  wire 
through  and  take  up  spools  which  receive  the  finished  in- 
sulated wire.  The  wire  passes  through  the  center  of  the  pad 
of  paper  and  the  revolving  of  the  head  puts  a  spiral  wrap 
around  the  wire,  as  it  is  pulled  through  by  the  capstans,  see 
Fi.g'.  7.  This  is  known  as  the  .Vmerican  method.  In  the 
European  method  the  paper  is  laid  longitudinally  along  the 
wire  and  wrapped  with  cotton  string.  The  American  method 
is  preferable,  in  that  it  allows  a  greater  air  space  between  the 
wire  and  the  paper.  The  color  and  thickness  of  paper  used 
in  the  insulation  is  determined  by  the  size  of  wire  and  the 
position  it  is  to  occupy  in  the  cable. 

I'Vom  the  insulating  machine,  the  wire  passes  on  to  the 
twisting  machine.  This  machine  is  designed  to  twist  the  two 
separately  insulated  wires  togetlier  to  form  a  pair.  There 
are  several  different  types  of  twisting  machines,  but  the 
underlying  principle  is  the  same  in  all,  that  is.  to  wrap  each 
wire  about  the  other,  at  the  same  time  as  the  twisted  wires 
are  pulled  off  the  spools  at  a  fixed  rate.  One  type  of  machine 
consists  of  a  yoke  which  holds  the  .spools,  a  capstan  which 
draws  the  two  wires  oft"  the  spools  as  they  revolve  about  an 
ixis,  and  a  take-up  which  receives  the  twisted  wire,  as  it  is 
drawn  off  by  the  capstan.  Usually  two  differently  colored 
insulated  wires  are  twisted  to  form  a  pair.  The  length  of 
twist  is  determined  by  the  ratio  of  the  revolutions  of  the  yoke, 
to  the  distance  the  capstan  tra\els  in  the  same  time.  The 
majority  of  cables  have  all  pairs  twisted  with  the  same  num- 
ber of  turns  per  foot,  but  some  specifications  call  for  a  cer- 
tain number  of  jtairs  in  a  cable  to  have  different  lays  from 
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the  remaining  pairs.  The  object  of  having  the  variety  of 
lays  in  the  cable,  is  to  reduce  the  self-induction  or  the 
"cross-talk,"  as  the  wires  are  less  liable  to  be  in  a  parallel 
position  in  the  cable,  if  the  number  of  twists  per  foot  varies. 
From  the  twisting  machine  the  paired  wires  go  to  the 


Fig.  7 — Paper  insulating  and  twisting  machine 

stranding  machine.  Fig.  8.  This  consists  of  a  series  of 
drums,  one  behind  the  other,  which  can  be  revolved  in  either 
direction  at  any  desired  speed.  Upon  the  arms  of  the 
drums,  the  spools  of  twisted  wire  are  held.  The  twisted 
pairs  are  drawn  first  to  the  axis  and  then  to  the  front  of  the 
smallest  drum  on  the  machine,  where  they  are  joined  to 
the  core  wires  that  go  through  the  machine,  straight,  thus 
forming  the  first  layer.  This  drum  is  revolved  and  the 
bunch  of  wires  pulled  to  the  front  end  of  the  next  larger 
drum  ahead,  where  the  wires  from  this  drum  are  added, 
making  the  second  layer.  As  the  cable  increases  in  size,  a 
greater  number  of  pairs  are  added  in  each  layer.  These 
operations  are  continued  until  the  finished  cable  reaches  the 
capstan  and  finally  the  take-up  reel.  In 
order  to  cut  the  cable  at  the  length  de- 
sired by  the  customer,  one  of  the  pairs 
of  wires  in  the  center  is  carefully  mea- 
sured, and  a  measuring  machine  on  the 
front  of  the  strander,  checks  this  mea- 
surement. To  allow  for  any  possible 
defects  in  the  cable,  a  number  of  pairs 
extra  are  made,  for  instance,  in  a  four 
hundred  pair  cable,  there  are  four  extra 
pairs.  Outside  the  stranded  cable,  two 
layers  of  heavy  manilla  paper  are  wrap- 
ped to  protect  the  wires  from  the  lead 
sheath. 

After  the  cable  is  cut  oft  from  the 
strander  and  put  on  the  reels,  it  is  ready 
to  be  tested  for  faults  before  the  lead 
covering  is  put  on.  The  wires  are  tested 
to  find  any  breaks  in  the  copper  wire, 
known  as  "  Opens,"  and  for  "  Crosses," 
where   one   wire   touches   another.  If 

either  defect  is  found,  the  outside  paper  is  taken  off,  and  the 
defective  wire  located  and  repairs  made. 

The  next  operation  is  the  drying  out  of  the  cable  before 
it  is  lead  covered.  In  order  to  have  the  cables  test  the 
number  of  megohms  required,  all  the  moisture  in  the  paper 
must  be  dried  out.  This  is  done  in  ovens  heated  to  about 
2.')0  degrees  Fah.,  where  the  cable  is  left  for  a  number  of 
hours.  Readings  of  the  oven  temperature  are  taken  periodi- 
cally and  recorded,  to  be  sure  no  cables  are  lead  covered 
which  have  not  had  their  proper  drying. 


The  machine.  Fig.  9,  which  covers  the  cable  with  the 
lead  sheath  is  very  expensive  and  requires  careful  handling 
by  trained  men.  Water  at  6,000  pounds  per  square  inch 
pressure  is  delivered  from  triple  acting  pumps  to  the  water 
ram  at  the  bottom  of  the  press.  The  action  of  the  water  is 
to  raise  the  water  ram  until  it  forces 
the  stationary  head,  or  lead  ram,  down 
into  the  cylinder  containing  the  plastic 
lead.  The  pressure  keeps  on  forcing 
the  lead  past  the  cylinder  into  the  die 
Ijlock,  where  it  is  forced  out  of  the  press 
at  right  angles  to  its  initial  path.  In 
this  die  block  are  placed,  a  core  and  a 
(lie,  the  core  protecting  the  cable  from 
the  lead  and  forming  the  inside  of  the 
pipe.  After  one  cylinder  of  lead  has 
l)een  discharged,  the  press  is  lowered, 
another  supply  of  lead  drawn  from  the 
'.ead  kettle,  and  the  same  operation  re- 
peated. As  the  lead  pipe  is  formed 
around  the  cable,  it  also  carries  the 
cable  out  of  the  press  with  it.  In  the 
front  of  the  press,  the  lead  covered 
cable  is  reeled  up  on  the  drum  on  which 
it  is  to  be  shipped.  The  necessary 
length  is  left  out  of  the  drum,  to  enable 
the  final  tests  to  be  made.  When  the  cable  has  cooled,  the 
lead  is  stripped  ofif  the  ends  and  the  wires  are  framed  out 
for  testing.  At  this  time,  the  cable  is  tested  for  insulation, 
capacity  and  conductor  resistance.  Test  sheets  are  made 
out  for  every  length  of  telephone  cable,  so  that  reference 
can  be  made  at  any  time,  to  the  test,  should  any  trouble 
occur  after  leaving  the  factory.  After  the  data  on  the  test 
sheets  has  been  figured  and  the  cable  found  to  fill  the  speci- 
fications in  every  way,  the  test  wires  are  cut  off  at  the  edge 
of  the  sheath  and  the  ends  of  the  sheath  carefully  soldered 
up.  After  the  protecting  lags  have  been  nailed  on  the  drum, 
the  cable  is  ready  for  shipment. 

Switchboard  cable  is  another  type  manufactured  by  thi^ 


Fig.  8 — Telephone  stranding  machine 

company  and  used  in  the  telephone  circuit.  In  this,  the  in- 
dividual wires  are  insulated  with  two  winds  of  tussah  silk 
and  one  wind  of  cotton,  of  a  great  variety  of  colors.  The 
separately  insulated  conductors  are"  paired  by  twisting  to- 
gether and  then  stranded  into  the  cable  in  such  a  manner 
that  all  joining  can  be  done  l)y  aid  of  a  diagram  and  observ- 
ing the  colors  of  the  wires,  thus  avoiding  the  time  and  ex- 
pense of  ringing  out  every  wire.  These  cables,  as  a  rule, 
are  covered  with  a  wrapping  of  cotton,  paper,  lead-tape  and 
finally  a  painted  braid,  but  in  special   cases,  the  cable  is 
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saturated  in  a  compound  and  covered  with  a  lead  sheath. 
The  treatnient  for  removal  of  moisture  and  the  electrical 
tests  are  practically  the  same  as  for  telephone  cable. 

Paper  insulated  power  cable  is  wrapped  tightly  with 
strips  of  paper,  whereas  the  paper  telephone  cable,  as  pre- 
viously described,  is  insulated  loosely. 
This  is  done  on  the  telephone  cable,  to 
reduce  the  electrostatic  capacity  as  much 
as  possible,  as  a  low  capacity  means  a 
greater  talking  distance  over  a  telephone 
circuit.  The  same  high  grade  manilla 
paper  is  used  on  this  cable,  but,  as  a 
rule,  thinner  strips  are  used  on  telephone 
cables  than  on  power  cables.  In  apply- 
ing this  paper  to  the  copper  conductor, 
it  is  important  that  no  two  edges  of  the 
paper  in  successive  layers  come  to- 
gether; care  is  taken  to  have  tht 
layers  break  joints  with  each  other. 
The  papers  are  put  on,  as  follows: — The 
large  pads  of  paper  are  mounted  on  a 
revolving  drum,  spaced  uniformly  along 
its  length.  The  end  of  the  conductor  to 
be  insulated  is  brought  up  to  the  first 
pad  of  paper;  this  is  made  fast  to  it,  and 
the  drum  revolved,  at  the  same  time  the 

cable  is  pulled  through  the  machine,  a  distance  equal  to  the 
width  of  the  paper.  The  first  paper  puts  a  continuous 
layer  over  the  conductor.  When  the  end  of  the  conductor 
comes  up  to  the  next  paper,  it  is  fastened  to  the  first,  the 
third  paper  fastened  to  the  second,  and  so  on,  until  all  the 
papers  are  attached  to  the  conductor  as  it  is  pulled  at  a 
constant  speed  through  the  machine. 

The  number  of  papers  applied  depends  on  the  voltage 
to  be  used,  and  the  width  of  the  papers,  on  the  size  of  the 
conductors.  If  the  voltage  is  to  be  high,  a  thick  wall  of 
paper  is  put  on,  and  if  the  conductor  is  small,  narrow 
papers  are  used.  Single  conductor  cables  are  made  of  solid 
or  stranded  copper  and  of  circular  cross  section.  Each 
conductor  of  a  two  conductor  cable  is  usually  of  circular 
cross  section,  but  are  sometimes  called  for,  made  in  "  kid- 
ney "  shape,  in  order  to  save  space.  Three  conductor  cables 
are  made  up  of  circular  cross  section  or  sector  shaped 
single  conductors.  After  each  conductor  has  had  the  speci- 
fied thickness  of  paper  put  on  and  a  multiple  conductor 
cable  is  to  be  made,  the  separately  insulated  conductors  are 
stranded  together  and  a  belt  of  paper  wound  over  all. 

For  the  insulation  resistance  to  be  high  and  the  cable 
to  stand  a  high  voltage,  all  the  moisture  must  be  taken  out; 
this  must  be  done  before  the  important  subsequent  opera- 
tion— "impregnation" — can  take  place.  The  cables  are  put 
in  large  tanks  and  the  moisture  taken  out  by  producing  a 
high  vacuum,  the  tanks  being  kept  at  a  high  temperature. 
When  this  is  done,  the  hot  compound  is  let  in  on  the  cable 
and  forced  entirely  through  the  paper.  A  lead  sheath  fit- 
ting tightly  over  the  paper,  is  next  put  on,  the  series  of 
electrical  tests  made  and  the  cable  is  ready  for  shipment. 

Magnet  wire  insulated  with  silk  or  cotton  is  an  impor- 
tant product  of  this  company.  It  is  manufactured  to  very 
rigid  specifications,  as  to  limits  of  size,  thickness  of  cover- 
ing and  finish.  Cotton  magnet  wire  is  usually  furnished 
with  two  coverings  of  very  fine  cotton  wrapped  in  opposite 
directions,  although  single  and  triple  wrap  is  sometimes 
called  for;  the  standard  for  all  silk  magnet  wire  is  a  single 
covering,  although  comparatively  small  amounts  are  made 
in  double  or  triple  wrap. 

In  this  covering  for  silk  magnet,  the  very  iinest  Italian 
Tram  silk  is  used;  the  best  long  fibre  combed  Sea  Island 
cotton  is  used  in  the  cotton  cover.  The  thickness  of  the 
single  silk  covering  is  about  one  one-thousandth  of  an  inch, 
and  that  of  single  cotton  two  one-thousandths  of  an  inch. 


and  in  order  to  get  the  very  thin  cotton  coverings  called 
for,  cotton  as  fine  as  160's  is  used.  The  wrappings  of 
silk  or  cotton  are  applied  in  a  specially  constructed  machine 
whose  heads  revolve  at  a  very  high  speed.  The  tube  of 
cotton  is  mounted  on  this  head,  and,  as  the  wire  is  pulled 


Fig.  ? — Lead  presses, 

through  it  by  the  capstan,  the  material  is  wrapped  evenly, 
smoothly  and  continuously  over  the  entire  surface  of  the 
wire.  After  going  several  times  around  the  capstan,  it  is 
taken  up  by  the  reel  or  spool,  in  which  condition  it  is  sent 
to  the  inspection  department. 

Switchboard  and  telephone  cords,  a  great  variety  of 
flexible  cords  including  lamp  cord,  counterweight,  elevator 
light  and  bell,  annunciator  wire,  etc.,  are  manufactured  and 
each  requires  its  own  special  treatment.  It  is  beyond  the 
scope  of  this  paper  to  go  into  the  details  of  the  manufacture 
of  each  of  these  types,  the  aim  being  to  give  only  a  general 
idea  of  the  products  and  methods  of  manufacture,  rather 
than  to  go  too  fully  into  detail. 


Moonlight  Schedule  for  February,  1913 

Courtesy  of  the  National  Carbon  Company,  Cleveland. 


Date. 

Light. 

Date. 

Extinguish. 

No.  of 
Hours 

Feb.  1 

5  40 

Feb.  2 

6  30 

12  50 

2 

5  40 

3 

6  30 

2  50 

3 

5  50 

4 

6  30 

12  40 

4 

5  50 

5 

6  30 

12  40 

5 

5  50 

6 

6  20 

12  30 

6 

5  50 

7 

6  20 

12  30 

7 

5  50 

8 

6  20 

12  30 

8 

5  50 

9 

6  20 

12  30 

9 

5  50 

10 

6  20 

12  30 

10 

6  00 

11 

6  20 

12  20 

11 

9  20 

12 

6  20 

9  00 

12 

10  30 

13 

6  20 

7  oO 

13 

11  40 

14 

6  10 

6  30 

15 

0  50 

15 

6  10 

6  20 

16 

2  00 

16 

6  10 

4  10 

17 

3  00 

17 

6  10 

3  10 

18 

3  50 

18 

6  10 

2  20 

19 

No  Light 

19 

No  Light 

20 

No  Light 

20 

No  Light 

21 

6  10 

21 

8  10 

2  00 

22 

6  10 

22 

10  00 

3  50 

23 

6  10 

23 

10  40 

4  30 

24 

6  10 

24 

11  50 

5  40 

25 

6  10 

26 

1  10 

7  00 

26 

6  20 

27 

2  2t» 

8  00 

27 

6  20 

28 

3  30 

9  10 

28 

6  20 

Mar.  1 

4  30 

10  10 

Total  215  30 
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Power  Factor 


By  Mr.  Miles  Walker,  M.I.E.E. 


To  describe  all  the  apparatus  which  has  been  invented 
and  developed  for  this  purpose  and  for  kindred  purposes 
during  the  last  few  years  would  be  a  very  great  task,  and  it 
is  doubtful  whether  one  author  could  do  justice  to  these  new 
machines,  intimate  acquaintance  with  any  one  of  which  can 
only  be  possessed  by  the  particular  designer  who  has  deve- 
loped it.  This  paper  will  be  conlined  to  a  short  statement 
of  the  principles  involved  and  a  description  of  the  phase- 
advancer  built  by  the  British  Westinghouse  Company. 

We  may  look  at  the  cause  of  the  lagging  current  in  the 
following  way:  The  energy  stored  in  any  magnetic  field  con- 
sists of  two  factors: 

(,aj  The  total  flux; 

(b)  The  magneto-motive  force  driving  that  flux. 
Now  the  total  flux  when  created  at  a  certain  frequency  pro- 
duces a  certain  back  e.m.f.  in  each  turn  encircling  it  and  the 
magneto-motive  force  requires  for  its  production  a  certain 
number  of  ampere-turns.  Thus,  from  the  two  factors — flu.x 
and  magneto-motive  power — we  arrive  at  certain  factors 
necessary  for  the  production  of  the  alternating  magnetic 
field  at  any  given  frequency.    These  factors  are: — 

1.  Electromotive  force  per  turn; 

2.  Number  of  turns; 

3.  Amperes  per  turn. 

Grouping  1  and  3  together,  we  arrive  again  at  two  factors 
— volts  and  amperes — whose  product  represents  the  idle 
component  of  the  power  required  to  generate  all  the  alter- 
nating fields  in  the  distribution  system. 

The  higher  the  frequency  of  the  supply,  the  greater  will 
be  the  idle  component  of  the  power  required  to  produce  the 
alternating  field.  If  the  field  can  be  produced  by  a  rotating 
magnet  (as,  for  instance,  in  a  synchronous  motor)  excited 
by  continuous  current,  the  frequency  of  the  current  being 
zero,  no  idle  component  is  necessary.  Indeed,  by  supply- 
ing more  continuous  current  turns  than  are  necessary  to  pro- 
duce the  magnetic  field  in  any  particular  machine,  it  is  pos- 
sible to  create  in  the  system  a  leading  current,  which  will 
compensate  for  a  lagging  current  in  another  part  of  the  sys- 
tem. The  field  current  in  the  magnet  of  an  alternator  may 
be  said  to  have  two  functions: — 

1.  To  produce  the  magnetic  field  which  generates  the 

electro-motive  force  in  the  alternator  itself. 

2.  To   supply   an    additional    magneto-motive  force, 

which  by  means  of  a  wattless  current  is  com- 
municated to  all  the  machines  in  the  system  that 
have  not  got  continuous  current  excitation  them- 
selves. 

If  we  are  to  reduce  the  wattless  current  we  must  eitlier 
use  machinery  requiring  weak  magnetic  fields  or  we  must 
provide  independent  means  of  magnetising  the  fields.  A 
modern  transformer  does  not  take  a  large  wattless  com- 
ponent in  proportion  to  its  output,  because  though  the  total 
flux  generated  may  be  great,  the  magneto-motive  force  re- 
quired to  produce  that  flux  is  very  small.  An  induction 
motor,  however,  having  necessarily  an  air-gap  and  coils  of 
considerable  magnetic  leakage,  has  in  it  a  magnetic  field 
which  requires  a  wattless  component  of  to  30  per  cent, 
of  the  kilovolt-ampere  rating  of  the  motor.  For  this  reason 
the  induction  motor  is  the  main  cause  of  low  power-factors 
on  our  alternating-qurrent  systems. 

If  now  the  magnetising  current  of  an  induction  motor 
can  be  supplied  at  the  frequency  of  the  slip  (say,  one  cycle 
per  second)  instead  of  at  the  frequency  of  supply  (say,  .'jO 
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cycles  per  second),  the  wattless  magnetising  kilovolt-am- 
peres  are  very  much  reduced. 

In  1895,  M.  Leblanc  proposed  to  supply  the  magnetising 
current  to  the  rotors  of  induction  motors  and  generators  by 
means  of  special  exciters,  which  consisted  of  commutating 
alternating-current  generators  whose  magnets  were  excited 
by  the  rotor  currents. 

The  method  can  be  most  easily  followed  when  applied 
to  a  rotor  wound  for  two  phases.  In  Fig.  1  VVa  and  Wb 
represent  the  windings  in  two  phases  of  the  rotor.  Ea  and 
lib  are  the  armatures  of  the  two  exciters.  These  exciters 
may  be  made  like  single-phase  series  motors,  provided  with 
compensating  windings.  The  current  from  the  phase  Wa 
passes  from  the  collector  ring  through  the  compensating 
winding  Ca  through  the  armature  Ea,  and  then  through  the 
field  Fb  of  the  exciter  in  phase  B,  and  thence  to  the  star- 
point  O.  The  current  from  phase  VVb  passes  through  the 
compensating  winding  Cb,  through  the  armature  Eb,  and 
then  through  the  field  Fa  of  the  e.xciter  in  phase  A  and  to 
the  star-point.  The  induction  motor  can  be  started  up  by 
means  of  the  resistances  Ra,  Rb,  the  exciters  being  short- 
circuited.  When  the  motor  is  running,  the  armature  Ea 
has  generated  in  it  an  e.m.f.,  which  is  in  phase  with  the  cur- 
rent in  phase  B;  and  if  the  polarity  of  the  poles  is  properly 


Fig.  1 

arranged  this  e.m.f.  will  be  leading  90°  on  the  current  in 
phase  A.  Similarly  the  armature  Eb  can  be  made  to  supply 
an  e.m.f.,  whose  phase  would  lead  by  90°  on  the  current- in- 
phase  B.  This  has  the  effect  of  making  the  currents  in  the 
rotor  take  up  a  phase  in  advance  of  the  e.m.f.  produced  in 
the  rotor;  so  that  not  only  can  the  magnetic  field  of  the  in- 
duction motor  be  created  by  the  rotor  currents,  but  the  cur- 
rent in  the  stator  can  be  made  to  lead  on  the  e.m.f.  of  the 
supply.  The  clock  diagram,  F^ig.  3,  shows  the  phase  rela- 
tions between  the  various  currents  and  the  e.m.f.'s.  OWa 
represents  the  e.m.f.  generated  in  the  rotor  circuit  by  the 
slip.  WaDa  represents  the  e.m.f.  generated  in  the  armature 
of  the  exciter.  DaCa  represents  the  drop  due  to  the  im- 
pedance in  various  parts  of  the  circuit  and  CaO  represents 
the  drop  in  the  resistance  of  phase  A  of  the  rotor  winding. 
The  current  in  phase  A  has,  of  course,  the  phase  position 
OCa;  thus  it  is  leading  on  the  e.m.f.  OWa,  the  clock  dia- 
gram being  supposed  to  be  rotating  in  the  direction  indi- 
cated by  the  arrow.  It  will  be  seen  that  the  line  WaDa  is 
parallel  to  the  line  OCb,  l)ecause  the  current  OCb  excites 
tl;e  armature  in  phase  A.  Similarly  the  e.m.f.  WbDb  is 
parallel  to  the  line  OCa.  By  increasing  the  speed  of  the 
exciters,  the  e.m.f.  at  right  angles  to  the  current  can  he  in- 
creased more  and  more.    It  will  be  seen,  however,  that  with 
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the  connections  made  as  shown  in  h'ig.  1,  the  more  the  r(;tor 
current  leads  the  more  acute  becomes  the  angle  1)VV(J; 
i.e.,  the  e.m.f.  generated  in  the  exciter  conies  to  liave  a 
greater  component  opposing  the  e.m.f.  generated  in  tiie 
rotor  circuit,  and  this  has  the  effect  of  increasing  the  >lii) 
of  the  motor. 

The  paper  above  referred  to  described  certain  experi- 
ments made  with  independent  exciters,  after  the  manner  in- 
dicated in  Fig.  1. 

The  main  objection  to  the  method  as  described  in  Le- 
bkmc's  early  patent,  is  that  it  requires  two  or  three  exciters, 
and  as  the  currents  to  be  deal.t  with  would  in  general  be 
large,  the  cost  of  these  exciters  becomes  excessive.  Le- 
blanc  has  described  an  exciter'  which  embodies  in  one 
machine  all  phases,  and  is  of  a  very  simple  nature.  This  is 
illustrated  in  Figs,  o  and  4,  which  show  two  pole  armatures, 
one  arranged  for  3-phase  and  one  for  3-phase. 

The  armature  is  made  like  an  ordinary  drum-wound 
continous-current  armature.  It  is  surrounded  by  a  simple 
ring  of  laminations,  having  inwardly  projecting  poles,  but 
without  any  field  windings.    The  notches  in  the  field  are  to 


Fig.  2 

aid  commutation.  If  such  an  armature  as  illustrated  in  Fig. 
3,  be  provided  with  four  brushes,  placed  at  90°  to  one 
another  on  the  commutator  and  connected  to  the  four  slip 
rings  of  a  2-phase  rotor  of -an  induction  motor,  and  is  run 
at  a  speed  which  is  high  as  compared  with  the  frequency  in 
the  rotor  circuits  it  will  have  the  effect  of  producing  lead- 
ing currents  in  the  rotor.  The  beauty  of  this  exciter  is  that 
the  armature  currents  themselves  excite  the  field,  and  pro- 
duce a  flux  in  the  arm.ature  which  is  in  such  a  phase  as  to 
generate  an  e.m.f.  in  each  circuit,  exactly  at  right  angles  to 
the  current  carried  by  that  circuit.  For,  at  the  instant  when 
the  maximum  current  is  going  into  the  armature  by  brush 
Ai,  and  out  at  brush  A2,  the  armature  will  be  magnetised 
with  one  pole  at  the  top  and  another  pole  at  the  bottom,  so 
that  no  e.m.f.  is  generated  in  phase  A,  but  a  maximum  e.m.f. 
is  generated  in  phase  B.  Thus  we  see  that  the  e.m.f.  in  any 
phase  is  always  at  right  angles  to  the  current  in  that  phase. 
The  question  whether  the  e.m.f.  leads  or  lags  behind  the 
current  depends  only  on  the  direction  of  rotation.  Such  an 
exciter  can  be  built  for  three  phases  as  illustrated  in  Fig.  4, 
and  would  be  much  cheaper  to  build  than  three  separate 
exciters.  By  proper  design,  and  by  using  carbon  brushes, 
the  commutation  can  be  made  sufficiently  good;  but  in  view 
of  the  fact  that  the  rotors  of  induction  motors  of  large  power 
usually  carry  very  heavy  currents,  the  commutator  of  such 
an  exciter  say,  for  a  1,000  h.p.  motor,  would  be  of  con- 
siderable dimensions. 

A.  Scherbius,  in  a  recent  letter  to  the  Electrician,  gave 
an  illustration  of  a  phase-advancer  of  this  type  made  by 
Messrs.  Brown,  Boveri  &  Company,  capable  of  bringing  to 
unity  power-factor  a  (iOO  h.p.  motor.  The  overall  dimen- 
sions of  this  set  are  TiO  inches  by  22  inches  by  2.)  inches,  and 
its  weight  750  lbs.  The  cos  curves  of  a  400  h.p.  ;!2-cycle 
motor  running  at  160  revs,  per  minute  both  with  and  without 
the  advancer  are  given  in  Fig.  5. 

It  will  be  recognised  that  the  stationary  iron  frames  in 
Figs.  3  and  4  are  not  really  necessary,  except  in  so  far  as 
they  may  reduce  the  magnetic  reluctance  of  the  magnetic 
circuit  when  an  open  slot-winding  is  used  on  the  armature. 
If  a  winding  with  closed  slots  is  used,  the  magnetic  circuit 


may  lie  wludly  within  the  armature.  While  tlie  armature 
rotates,  the  field  remains  stationary  as  long  as  n  continuous 
current  i.-,  supplied  to  one  set  of  brushes.  If  currents  slowly 
alUiiKiting,  >uch  a>  those  from  a  rotor  winding,  are  sup- 
plied, the  field  shjwly  revolves  in  space  while  the  rapidly  re- 
\()l\ing  armature  conductors  cut  across  this  field  and  gener- 
ate the  necessary  leading  electromotive  forces.  An  exciter  of 
this  kind  having  no  external  field,  and  made  by  Messrs. 
Urovvn,  Boveri  &  Company,  was  recently  illustrated  in  the 
Electrician.  The  use  of  the  external  frame,  however,  seems 
to  possess  several  advantages;  it  enaide-,  open  slots  to  be 
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used  on  the  armature,  and  by  fixing  the  po.-,ition  of  the  lield 
independently  of  the  currents  carried  by  the  armature  en- 
ables the  commutation  to  be  performed  in  a  thoroughly 
satisfactory  manner. 

It  should  be  pointed  out  that  the  main  reason  why  the 
phase-advancer  has  a  fair  chance  of  commercial  success  is 
that  it  is  a  machine  of  small  output  in  comparison  with  the 
amount  of  change  of  wattless  load  which  it  is  capable  of 
effecting  when  used  in  conjunction  with  an  induction  motor 
of  suitable  size.  A  phase-advancer  of  only  30-kv.a.  capacity 
is  capable  of  changing  the  power-factor  of  a  1,300  k.v.a. 
motor  from  0.88  lagging  to  0.95  leading.  That  is  to  say.  the 
motor  instead  of  requiring  to  be  fed  with  lagging  wattless 
current  to  the  amount  of  600  k.v.a.  will  relieve  the  generators 
supplying  the  system  of  a  wattless  load  of  400  k.v.a.,  making 
a  total  change  in  the  wattless  power  of  1,000  k.v.a.  to  the 
good.    The  reason  is  that  the  phase-advancer  stands  in  the 
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same  relation  to  an  induction  motor  as  an  exciter  does  to 
a  sjMichronous  motor.  An  exciter  of  comparatively  small 
capacity  can  over-excite  a  synchronous  motor  so  as  to  make 
it  supply  a  wattless  load  fifty  times  as  great,  measured  in 
k.v.a.,  as  the  rating  of  the  exciter.  Xow  if  for  some  me- 
chanical work  a  large  induction  motor  must  he  employed, 
the  extra  cost  of  making  that  motor  run  at  unity,  or  even 
at  a  leading,  power-factor  is  not  very  great.  It  is  merely  a 
question  as  to  the  cost  of  an  advancer  whose  rated  output 
is  some  3  to  6  per  cent,  of  the  rating  of  the  motor,  and  the 
cost  of  a  3-phase  double  throw  switcli  iov  putting  it  in  and 
out. 

The  armature  of  the  phase-advancer  may  cither  be  of 
the  open-circuit  star  type  or  of  the  closed  circuit  type.  Both 
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kinds  of  armature  commutate  well.  The  first  (Fig.  6)  is 
suitable  when  the  current  to  be  collected  on  the  commutator 
is  very  great  and  the  voltage  to  be  generated  is  small,  say 
not  more  than  15  volts.  It  enables  a  very  wide  brush  (ex- 
tending over  0.7  of  the  pole  pitch)  to  be  used.    The  second 
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type  (Fig.  7)  is  suitable  when  the  current  is  not  very  great 
and  the  voltage  is  higher. 

In  designing  the  rotor  of  an  induction  motor  we  have 
a  fairly  free  hand  in  the  choice  of  the  standstill  voltage. 


We  may  choose  a  low  voltage  and  a  large  current,  or  a 
higher  voltage  and  a  smaller  current.  It  is  tisual  even  on 
very  large  motors  to  keep  the  standstill  voltage  below  1,000 
\oIts  so  as  to  avoid  excessive  stresses  on  the  insulation; 
but  it  is  probable  that  if  phase-advancers  are  much  used  in 
the  future  the  standstill  voltage  of  the  rotors  of  very  large 
motors  will  be  somewhat  increased.  There  is  no  difficulty 
in  insulating  the  revolving  winding  to  withstand  consider- 
ably higher  voltages  particularly  as  the  running  voltage  is 
exceedingly  low. 

The  cases  that  will  be  found  most  suitable  for  the  addi- 
tion of  phase-advancers  to  induction  motors  are  those  where 
the  motors  are  intended  to  run  continuously  in  one  direction 
throughout  the  greater  part  of  the  day.  If  a  motor  is  in- 
tended to  he  started  and  stopped  frequently,  or  reversed, 
then  it  is  not  suitable.  Large  induction  motor-generators, 
whether  the  continuous  current  load  is  steady  or  not,  might 
very  well  be  fitted  with  phase-advancers  to  improve  the 
power-factor  of  the  system  to  which  they  are  connected; 
also  large  induction  motors  driving  fans  for  mines  or  driving- 
other  machinery  which  runs  continuously  in  one  direction. 

(Concluded  in  February  15th  issue) 


Report  on  Underwriters'  Laboratories 

Their  Formation,  Scope  of  Operations  and  Effect  on  the  Importation 
of  British  Goods  into  the  Dominion  of  Canada 


By  Mr.  C.  Hamilton  Wickes 


The  U.  L.  C.  is  located  in  a  specially-designed  building 
at  207  East  Ohio  Street,  Chicago,  111.,  with  a  plant  and 
equipment  valued  at  £30,000.  It  was  granted  a  charter  in 
November,  1901.  The  U.  L.  C.  has  one  Branch  Testing 
Laboratory  (recently  erected)  at  New  York. 

The  establishment  of  the  Underwriters'  Laboratories, 
Chicago,  was  brought  about  doubtless  by  the  great  and 
disproportionate  destruction  of  property  by  fire  throughout 
the  United  States,  and  in  consequence  of  the  heavy  losses 
that  resulted,  which  fell  on  the  insurance  companies  (fire 
underwriters). 

It  should  be  understood  that  the  problem  the  insurance 
companies  had  to  solve,  in  view  of  the  conditions  prevail- 
ing throughout  the  United  States,  and  it  may  be  said  North 
America,  was  to  evolve  some  method  which  would  tend  to 
reduce  the  great  danger  existing  of  fire  hazard  and  the  con- 
sequent restriction  of  business.  Among  other  difficulties  ap- 
pertaining to  the  position  differing  from  the  United  King- 
dom was: — (a)  The  common  use  of  wooden  buildings;  (b) 
the  great  area  of  the  territory;  (c)  the  high  voltage  of  the 
electric  current  transmitted  by  overhead  wires,  even  through 
the  main  streets  of  their  cities;  (d)  the  large  number  of 
manufacturers,  good,  indifferent  and  bad,  intent  only  on 
selling  their  products,  in  many  instances  to  firms  with  little 
or  no  technical  knowledge,  who  styled  themselves  contrac- 
tors, architects,  etc.;  (e)  the  compelled  employment  of  care- 
less, indifferent  and  incompetent  workmen;  (f)  together  with 
the  practical  impossibility  of  obtaining  anything  like  skilled 
inspection  or  supervision  of  the  work,  even  in  the  towns. 

To  use  the  phraseology  of  "The  National  Board  of  Fire 
Underwriters  (New  York),"  "it  was  found  necessary  to 
provide  means  for  securing  a  correct  solution  of  the  prob- 
lems presented  by  reason  of  the  great  and  disproportionate 
losses  by  fire,  and  to  bring  to  the  'user'  the  one  best  ob- 
tainable opinion  on  the  merits  or  demerits  of  appliances  in 
respect  of  fire  hazard." 

This  is  a  high  and  proper  ideal,  but  however  great  the 
necessity  miglit  have  been  for  an  institution  of  this  char- 


acter, that  would  not  in  itself  necessarily  have  brought  about 
the  inception,  nor  given  the  U.  L.,  Chicago,  the  power,  and. 
practically,  the  absolute  control,  it  exercises  to-day  over  all 
articles,  appliances,  material  or  devices  styled  "'articles'  for 
public  utility,"  affecting  fire  hazard  used  in  buildings  through- 
out the  country.  It  is  dtte  to  the  hearty  support  which  came 
to  be  accorded  as  the  value  of  the  Laboratories'  work  be- 
came recognized  by  the  insurance  companies — British,  Am- 
erican, German,  French  and  Canadian — carrying  on  business 
in  the  North  American  Continent. 

The  Laboratories  had  quite  a  humble  beginning,  and  I 
am  informed  that  at  the  first  they  confined  their  attention 
to  certain  classes  of  electric  material  and  fittings,  e.g.,  the 
"National  Electric  Code"  standards  were  first  compiled  in 
1896-7  but  their  influence  has  steadily  grown  and  they  cover 
to-day  (inter  alia) : — • 

(a)  Machines  and  fittings  which  may  be  instrumental  in 
carrying  a  fire,  gas  and  oil  appliances,  electric  fittings,  wir- 
ing, conduits,  fuses,  etc.  Machines  and  appurtenances  used 
in  lighting  or  heating  chemicals. 

(b)  Fire  extinguishers,  automatic  sprinklers,  pumps, 
hand  fire  appliances,  hose,  hydrants,  nozzles,  valves,  etc. 

(c)  Material  and  devices  designed  to  retard  spread  of 
fire,  structural  methods  and  materials,  fire  doors  and  shut- 
ters, fire  windows,  etc. 

President  of  the  Corporation,  chairman  of  the  Board, 
Mr.  Henry  C.  Eddy,  of  Chicago  (resident  secretary.  Com- 
mercial Union  Assurance  Company,  and  the  Palatine  Insur- 
ance Company);  secretary  and  treasurer,  Mr.  Wm.  H.  Mer- 
rill, Chicago.  The  board  of  directors  consists  of  10  other 
gentlemen,  of  whom  four  represent  British  companies,  and 
six  American  insurance  companies. 

There  are,  therefore,  including  the  two  British  insurance 
companies  represented  by  the  president,  six  British  and  six 
.American  companies  represented  on  the  Board  of  the  U.L.C. 

The  board  constitutes  the  governing  authority,  handles 
its  finances,  and  directs  all  matters  of  policy,  including  ap- 
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pointment  of  "the  Council,"  tlu-  manager  and  nicnilKT>  of 
the  engineering-  staff. 

Technical  Staff  of  Laboratories 

The  manager  is  Mr.  W.  H.  Merrill;  the  chief  engineer, 
Mr.  W.  C.  Jiobinson  (who  recently  visited  England),  and 
there  is  a  staff  of  over  50,  which  includes  consulting,  elec- 
trical, gas  and  oil.  and  chemical  engineers,  with  numerous 
assistant  engineers,  a  superintendent  of  labels,  cashier,  etc. 

The  Council 

A  body  having  important  functions  connected  with  the 
11.  L.  C.  is  the  "Council."  The  members  are  nominated  by 
ll.e  "board  of  directors  of  the  laboratories,"  as  stated  above. 
The  Council  consists  of  gentlemen  who,  either  in  their  in- 
dividual or  corporate  capacity,  have  the  requisite  knowledge 
or  employ  technical  men  on  their  staff,  able  to  advise  theui 
in  respect  of  the  Reports  forwarded  for  their  considera- 
tion by  the  Underwriters'  Laboratories.  It  will  be  noted 
that  among  the  members  of  the  council  are  Mr.  W.  H.  Mer- 
rill, manager  of  the  Laboratories,  Mr.  W.  C.  I^obinson,  his 
chief  engineer,  and  Mr.  Hadrill,  who,  as  secretary  to  the 
Canadian  l''ire  Underwriters'  .Association,  has  under  him 
f[uite  a  number  of  technical  men. 

It  is  by  the  Council  that  the  technical  work  at  the  La- 
boratories is  supervised,  and  it  is- not  until  the  Reports  are 
approved  by  the  Council  that  they  are  promulgated.  The 
Council  numbers  23. 

The  technical  staff,  having  carried  out  the  experimental 
work  and  tested  the  merits  or  demerits  of  each  article,  de- 
vice, appliance,  material  or  system  submitted,  with  a  view  to 
their  bearing  upon  fire  hazard,  proceed  to  draw  up  a  detailed 
and  extremely  elaborate  report.  This  report  is  forwarded  to 
each  member  of  the  Council,  and  in  due  course  is  returned 
to  the  Laboratories  with  such  endorsements,  amendments 
or  criticism  as  each  member  of  the  Council  may  consider 
necessary  or  advisable.  The  points  raised,  if  any,  are  then 
printed  and  again  circulated  to  all  the  members  until  a  deci- 
sion has  been  obtained.  The  final  decision,  whether  favour- 
able or  otherwise  to  the  article,  device,  appliance,  material  or 
.system,  is  bulletined,  that  is,  a  summary  of  the  Laboratories' 
Report  is  distributed  on  printed  cards,  filed,  according  to 
classification,  to  the  various  insurance  organizations  and 
companies  subscribing  to  or  co-operating  with  the  Labora- 
tories' work.  A  copy  of  the  bulletin  (printed  card,  presum- 
ably) and  the  detailed  report  is  furnished  to  the  applicant, 
who  originally  submitted  the  article  for  inspection. 

There  can  be  no  doubt  that  the  greatest  care  is  taken 
in  the  experimental  work  and  tests  carried  out  by  the  Labora- 
tories, and  equal  care  in  the  preparation  of  the  Reports  in 
its  final  shape  before  any  article,  appliance,  material,  device 
or  system  receives  the  final  approval  of  the  Ll.L.C. 

It  may  be  observed  here  that  cabinets  containing  these 
cards  are  maintained  at  the  offices  of  the  principal  Boards  of 
Underwriters  and  inspection  bureaus  in  the  United  States 
and  Canada  and  a  few  in  other  countries,  at  many  of  the 
general  offices  of  insurance  companies,  certain  municipal  de- 
partments, and  at  the  local  offices  of  the  Laboratories  in  the 
l.irger  cities.  There  are  also  "  lists "  compiled  by  the  La- 
boratories, which  are  freely  distributed,  of  "  approved  and 
permitted  devices,"  with  the  manufacturer's  name. 

Specifications,  Rules  and   Requirements  Under  Which  the 
Experimental  Work  is  Carried  on  at  the  Laboratories 

The  specifications  under  which  the  experimental  work  is 
carried  on  by  the  technical  staff  of  the  U.L.C.  are  based 
upon  the  rules  and  requirements  of  the  National  Board  of 
Fire  Underwriters,  New  York,  as  "  recommended  by  the 
National  Fire  Protection  Association,  New  York."  This  is 
the  present  practice;  previously  the  various  Committees 
acted   solely   under  the   direction   of  insurance  authorities. 


These  iiave  l)een  transferred  to  the  National  l-ire  Protection 
.-Associations,  in  which  "all  interests  are  represented." 

Many  (jf  "  The  Rules  and  Requirements "  referred  to 
.ibove  are  printed  in  pamphlet  form.  Printed  copies  of  these 
pamphlets  are  liled  with  the  Board  of  Trade. 

Inspection  at  Manufacturers'  Factories  and  Labelling 

The  article,  appliance,  device,  material  or  system  sub- 
mitted to  the  U.L.C.  having  been  tested  and  approved,  the 
Laboratories  step  in  and  say,  "before  the  article  may  be 
marketed  it  must  come  under  our  supervision  before  we  will 
issue  a  label  or  tal)  to  indicate  that  the  same  has  been  in- 
spected and  passed  by  us." 

The  older  form  of  supervision  is:  A  contract  to  be 
entered  into  l^etween  the  manufacturer  and  the  U.L.C. 
whereby  the  maker  agrees  to  construct  appliances  in  exact 
duplicate  of  the  sample  approved,  and  to  pay  a  certain  fee 
.annually,  ranging  from  $5  to  .$30. 

The  second  or  newer  form  of  supervision  consists  in 
inspection  by  Laboratory  engineers  of  the  devices  and  ma- 
terials at  factories,  and  the  labelling  of  standard  goods  by 
stamps,  transfers,  or  metal  labels,  whereby  they  can  be  recog- 
nised wherever  found.  The  cost  of  the  service  is  partially 
defrayed  by  charges  made  for  the  labels.  These,  vary  ac- 
cording to  the  nature  and  extent  of  the  inspection  needed. 

A  "  schedule  "  of  the  charges  for  labelling  certain 
■'  standard  goods  "  will  be  found,  as  a  guide,  in  Appendix 
"  F,"  together  with  specimen  lithographed  labels.  The  sale 
of  these  labels  includes  the  following  costs: — - 

1.  Cost  of  manufacturing  the  label. 

2.  Salaries  and  expenses  of  agents  and  inspectors  of 
branch  offices. 

3.  Salary  of  supervising  engineer  at  home  office. 

4.  Salary  and  travelling  expenses  of  special  agent. 

5.  Overhead  ch.arges. 

Inspection 

Throughout  the  United  States  the  U.L.C.  has  officers 
who  inspect  and  pass  articles,  appliances,  devices,  material  or 
the  system  installed  in  any  building  which  the  owner  re- 
quires to  insure.  It  is  these  inspectors  who  accept  or  refuse 
articles  because  they  have  not  the  U.L.C.  label  or  tab.  So 
far  as  the  Dominion  of  Canada  is  concerned,  the  inspectors 
are  appointed  by  the  Canadian  Fire  Underwriters'  Associa- 
tion. The  contention  is  that  the  inspection  departments  of 
insurance  organisations  find  it  easier  to  pass  upon  an  instal- 
lation in  which  nothing  but  labelled  material  is  used — and 
this  it  is  contended  tends  to  a  better  class  of  installation. 

It  should  not  be  inferred  that  the  inspector's  duty  is  con- 
fined to  checking  the  labelled  material.  It  is  important 
from  the  manufacturer's  point  of  view,  but  from  the  insur- 
ance companies'  standpoint  the  inspector  has  to  see  that  the 
workmanship  of  the  wireman  and  electrician,  for  example,  is 
good,  and  that  the  work  has  been  carried  out  in  accord- 
ance with  the  Rules  and  Regulations  dealing  with  the  design 
■and  layout  of  the  install.ition.  Generallj^  his  skill  in  judg- 
ment and  experience  is  called  for  in  interpreting  these  rules 
and  requirements  in  accordance  with  the  particular  kind  of 
building  which  he  is  inspecting  for  the  time  being. 

An  important  factor  is  the  question  of  danger  to  life 
"  should  a  fire  occur."  This,  I  fear,  is  not  taken  into  account. 
In  fact,  1  understand  it  cannot  come  within  the  inspector's 
consideration,  so  long  as  the  installation  complies  with  safe- 
guarding lire  hazard. 

Cost  of  Experiments  and  Tests,  with  Some  Particulars  to 
Intending  Applicants. 

Blank  forms  for  use  in  making  applic.itions  for  tests 
will  be  furnished  on  request  to  the  I'.L.C.  207  East  Ohio 
street,  Chicago,  although  no  fixed  form  of  application  i> 
necessary.    .A.  letter  ail(lre>se(l  to  the   Laboratories,  setting 
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forth  all  the  claims  made  for  the  article,  enclosing  the  pre- 
liminary fee,  and  giving  notice  of  shipment,  is  sufficient. 
All  shipments  should  be  consigned  to  Underwriters'  Labora- 
tories (Inc.),  207  East  Ohio  street,  Chicago.  The  latter  are 
not  responsible  for  damage  in  shipment,  and  cannot  under- 
take to  repair  daniaged  goods,  or  to  assemble  or  erect  ap- 
paratus shipped  in  parts. 

Freight  or  express  charges  must  be  prepaid. 

Goods  from  the  United  Kingdom  should  be  shipped  in 
bond. 

It  is  understood  that  Customs  charges,  if  any,  are  paid 
by  the  Laboratories. 

It  will  be  noted  in  the  particulars  given  below  that  in 
respect  of  articles  coming  within  Groups  A  to  E,  there  is 
"  a  maximum  "  cost,  which  will  not,  under  any  circumstances, 
be  exceeded. 

The  Laboratories  will,  on  receipt  of  an  application  ac- 
companied by  description  of  the  article  to  be  tested,  advise 
as  to  necessary  charges  in  each  case,  and  in  all  instances 
where  the  costs  do  not  aggregate  the  amount  of  the  pre- 
liminary fees,  the  balance  will  be  returned  to  the  applicant, 
to  whom,  at  the  conclusion  of  the  "  test,"  a  full  and  detailed 
account  is  rendered,  and,  as  stated  above,  a  copy  supplied 
of  the  Bul-letin,  as  well  as  the  detailed  Report.  The  fees  are 
as  follows : — 

Group  A.        Preliminary  fee,  $100.00        Total  cost  not  to  exceed  §260 
B.  "  "        50.00  "  "  "  10 

C  "  "       25.00  "  "  "  7 

D.  "  "        10.00  "  "  "  5 

E.  "  "         5.00  "  "  "  2 

Group  F. — Under  this  group  are  classified  experimental 
work  and  researches  covering  subjects  or  appliances  for 
which  standard  requirements  are  not  accepted.  The  amount 
of  preliminary  fee  is  .$100,  and  bills  are  rendered  monthly  as 
the  work  proceeds. 

The  various  articles,  appliances,  materials,  devices  and 
systems  thus  far  tested  (1909),  are  classified  into  the  various 
Groups  A  to  E. 

General  Remarks 

The  parent  body  of  the  Underwriters'  Laboratories, 
Chicago,  is  "  the  National  Board  of  Fire  Underwriters,  New 
York,"  under  whose  "  general  direction  "  the  work  at  the 
Laboratories  is  carried  on.  In  practice,  however,  the  power 
of  the  parent  body  may  be  said  to  be  vested  in  The  Board 
of  Directors.  The  chief  financial  support  is  derived  from  the 
parent  body,  the  Laboratories  not  being  in  business  for 
profit;  it  is  not  believed  that  it  has  made  any  profit;  the 
U.L.C.  is  a  corporation  for  fire  protection  and  not  for  profit. 
The  insurance  companies  are  the  largest  contributors.  They 
receive  regular  appropriations  from  the  National  Board  of 
Fire  Underwriters,  the  Western  Insurance  Union,  and  other 
organisations,  as  well  as  from  a  number  of  individual  com- 
panies who  desire  special  service  in  the  matter  of  reports. 

It  will  be  noted  in  going  through  the  Report  that  the 
Rules  and  Requirements  are  adopted  by  the  N.B.  of  F.U. 
(N.Y.)  under  the  recommendation  of  the  "National  Fire 
Protection  Asociation,  of  New  York."  This  important  As- 
sociation, whose  president  for  the  year  1912-13  is  Mr.  H.  L. 
Phillips,  of  5  Haynes  street,  Hartford,  Conn.;  vice-president, 
Mr.  G.  M.  Robertson,  of  San  Francisco;  and  secretary-trea- 
surer, Mr.  F.  H.  Wentworth,  87  Milk  street,  Boston;  with  a 
chairman  and  executive  committee  of  15  gentlemen,  five  of 
whom  retire  yearly,  dates  from  the  year  1896-7,  about  which 
time  a  "  National  Conference  "  was  held  at  New  York. 

Standard  electrical  rules  were  drawn  up  as  the  result  of 
the  united  efforts  of  the  various  insurance  electrical,  archi- 
tectural and  allied  interests;  the  National  Conference  was 
disbanded,  the  work  (of  the  Underwriters'  National  Elec- 
trical Association  and  of  the  National  Conference)  being 
taken  over  by  the  National  Fire  Protection  Association. 
The    following    Associations,    formerly    members    of  the 


National  Conference,  are  represented  on  the  Electrical  Com- 
mittee of  the  N.F.P.A.:— 

American  Electric  Railway  Association. 

American  Institute  of  Electrical  Engineers. 

Associated  Factory  Mutual  Fire  Insurance  Company. 

National  Board  of  Fire  Underwriters. 

National  Electric  Light  Association. 

National  Electric  Contractors'  Association. 

National  Electrical  Inspection  Association. 

The  work  of  the  National  Fire  Protection  Association,  of 
New  York,  is  directed  by  Special  Committees,  of  which  there 
are  no  less  than  29,  and  covers  subjects  as  wide  apart  as 
"  safe  and  vaults  "  and  "  hose,"  "  electric  railway,  light  and 
power  properties,"  "  automatic  sprinklers,"  "  fire  pumps," 
"  gravity  tanks,"  "  mine  fires,"  "  laws  and  ordinances,"  "  sig- 
nalling systems,",  etc. 

The  report  of  proceedings  of  the  sixteenth  annual  meet- 
ing held  at  Chicago,  May  14th,  15th  and  16th,  1912,  accom- 
panies this  report,  and  The  Year-Book  of  the  National  Fire 
Protection  Association  (September,  1913)  gives  the  member- 
ship, from  which  further  detailed  particulars  can  be  ascer- 
tained. 

The  membership  of  the  N.F.P.A.  consists  of  four  classes: 
Active,  who  only  have  the  power  to  vote — membership  102, 
with  a  subscription  of  $15  per  annum;  Associate,  over  1,200 
members,  annual  subscription  .$5;  Subscribing,  over  600  mem- 
bers, annual  subscription  $5;  Honorary,  3  life  members. 

The  Active  class  comprises  102  members,  including  (1) 
National  Institutes,  Societies  and  Associations  interested  in 
the  protection  of  life  and  property  against  loss  by  fire,  (2) 
State  Asociations,  whose  principal  object  is  the  reduction  of 
fire  waste,  (3)  Insurance  Bodies  and  Insurance  Associations 
having  primary  jurisdiction.  Out  of  these  102  Active  class 
members  82  are  Insurance  Companies  (fire  underwriters)  or 
Associations  connected  therewith,  such  as  inspection  bureaus, 
actuarial  bureaus,  etc.  Twenty  may  be  styled  business  asso- 
ciations.   Among  the  latter  are  the  following: — 

American  Institute  of  Electrical  Engineers,  New  York. 

American  Institute  of  Consulting  Engineers,  New  York. 

American  Electric  Railway  Asociation,  New  York. 

American  Institute  of  Architects. 

American  Warehousemen's  Association,  Pittsburg. 

Canadian  Manufacturers'  Association. 

Electrical  Supply  Jobbers  Association,  Chicago. 

National  Association  of  Manufacturers,  New  York. 

National  Hardware  Association,  Philadelphia. 

National  Paint,  Oil  and  Varnish  Association,  New  York. 

National  Electric  Light  Association,  New  York. 

National  Electrical  Contractors'  Association,  Utica,  Nevi? 
York. 

National  Association  of  Sheet  Metal  Contractors  Phila- 
delphia. 

Canadian  Fire  Underwriters'  Association,  Montreal  and 
Toronto. 

Mainland    Fire    Underv.'riters'    Association,  Vancouver, 

B.C. 

New  Brunswick  Board  of  Fire  Underwriters,  St.  John, 

N.B. 

Nova  Scotia  Board  of  Underwriters,  Halifax,  N.S. 
Western  Canada  Fire  Underwriters'  Association,  Winni- 
peg. 

Canadian  Fire  Underwriter's'  Association 

Offices,  535  Coristine  Building,  Montreal.  Secretary, 
Mr.  A.  W.  Hadrill.  At  the  present  time  00  insurance  com- 
|)anics  are  members  of  this  Association.  I  might  mention 
that  while  this  is  by  far  the  most  important  of  the  Under- 
writers' Associations  in  the  Dc)niinion  of  Canada,  there  are 
four  others,  as  stated  above. 

Of  the  present  list  of  60  members  of  the  Canadian  l-'irc 
Underwriters'  Association  28  are  Piritish,  or  tlieir  capital  is 
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controlled  in  Great  Britain,  I!)  arc  American,  12  ("anadian,  1 
I'"rencli. 

The  iiritish  insurance  companies — headed  by  tlie  Koyal 
Insurance  Company — together  underwrite  some  55  per  cent, 
of  the  total  lire  risks  in  the  Domini(jn  of  ('anada,  and  tiiere- 
fore  occupy  an  important  position  in  the  Associations  of  I'ire 
Underwriters  througiiout  Canada.  Their  i)osition  and  influ- 
ence in  the  Lhiited  States  of  .America  are  also  considerable. 

British  Manufacturers  v.  The  Operations  of  the  Under- 
writers' Laboratories,  Chicago 

The  experimental  work  carried  out  by  the  I^aboratories 
at  Chicago,  their  method  of  drawing  u])  re])orls  and  labelling 
approved  articles,  followed  by  inspection,  already  dealt  with, 
is  no  doubt  advantageous,  not  only  to  the  lire  insurance  com- 
panies, but  also  to  the  American  manufacturer  carrying  on 
business  in  the  United  States.  J  would  also  Lie  prepared  to 
concede  that  the  U.I^.C.  are  desirous  of  not  placing  dithcultie.-. 
in  the  way  of  the  foreign  manufacturer  (which  includes 
British)  utilising  the  facilities  offered  by  them.  It  is  never- 
theless an  intolerable  state  of  affairs  that  the  iiritish  manu- 
facturers, as  well  as  the  Canadian,  should  be  compelled  to 
send  samples  and  particulars  t)f  their  goods  to  a  foreign  cor- 
poration, to  be  "  approved  or  rejected,"  before  they  are  able 
or  permitted  to  do  business  in  a  portion  of  the  British  Empire, 
namely,  the  Dominion  of  Canada. 

I  will  briefly  outline  some  of  the  more  salient  points 
which  operate  to  the  disadvantage  of  the  British  manufac- 
turer desiring  to  do  business  in  the  Dominion: — 

1.  The  British  manufacturer  has  to  incur  the  expense  of 
packing  and  freighting  the  articles  forwarded  to  the  Labora- 
tories at  Chicago,  with  the  consequent  delay.  Whether  the 
article  is  approved  or  otherwise,  he  is  still  unable  to  ship  the 
goods  to  the  Dominion,  as  no  means  exist  of  examination  and 
labelling  at  the  factory  in  the  United  Kingdom,  which  the 
Laboratories  properly  insist  on. 

The  suggestion  has  been  put  forward  that  such  goods 
shipped  to  Canada  might  be  examined  and  labelled,  as  the 
Laboratories  require,  at  "  the  port  of  discharge  "  in  the 
Dominion.  The  objection  to  this  course  is  that  besides  the 
expense  of  maintaining  a  qualified  inspector,  there  is  a  real 
risk  incurred  of  the  goods  not  being  passed  {rightly  or 
wrongly),  with  consequent  loss  to  the  British  shipper,  in  all 
probability  followed  by  the  return  of  the  goods  to  the  United 
Kingdom,  with  the  great  expense  thereby  entailed. 

;i.  The  Laboratories  are  officered  by  consulting  and  other 
engineers  expert  in  regard  to  various  lines,  as  has  been 
shown,  it  may  be  conceded  that  the}-  exercise  a  wise  and 
discriminating  care  in  the  carrj-ing  out  of  their  duties  in  re- 
gard to  American  manufacturers,  but  when  it  comes  to  ex- 
perimenting and  testing  articles  of  British  or  European 
manufacture,  devised  on  different  lines  and  manufactured  to 
standards  other  than  the  rules,  requirements  or  standards 
laid  down  by  the  N.F.P.A.,  under  which  the  I^aboratories 
carry  out  their  work,  the  technical  staff,  without  any  ex- 
perience in  regard  to  the  reliability  of  the  article  submitted 
in  actual  use,  not  infrequently  find  themselves  obliged  t" 
withhold  their  authorisation.  To  this  the  British  manufac- 
turer very  properly  objects,  and  he  feels  the  more  indignant 
when  he  is  aware  that  his  manufactures  in  e\'ery  way  meet 
the  more  stringent  requirements  in  other  parts  of  the  world, 
r  think  he  should  be  supported  in  this  objection  unless,  in- 
deed, we  are  prepared  to  concede  that  the  United  States 
engineer  is  the  repository  of  all  the  wisdom  of  the  world  in 
regard  to  every  class  of  article,  appliance,  system  or  dex'ice 
dealing  with  fire  hazard,  which  has  been,  or  is  to  be,  in\  ented 
in  the  world. 

3.  The  System  of  Inspection  amounts,  in  practice,  to  the 
inspectors  appointed  see"ing  that  certain  labels  or  tabs  are 
appended  to  articles.    In  time,  no  doubt,  tliey  become  more 


nr  less  experience<l,  but  the  idea  is  to  throw  the  rcsponsiljilitj 
of  the  real  inspection  (;f  the  article  on  the  Laboratories  at 
Chicago.  Tile  inspector  i>,  apijarently,  expected  to  work  on 
rule-of-thumb  lines.  iJe  is,  1  gather,  not  expected  to  do 
otherwise  than  see  that  labels  or  taljs  of  the  L'.L.C.  are  pro- 
perly attached  to  the  article,  device  or  system  to  be  installed 
in  the  various  buildings. 

The  tendency  is  for  this  attitude  to  become  accentuated; 
jjressure  has  been,  and  is  being,  exercised  by  the  Laboratories 
on  the  Canadian  bire  Underwriters  Association  not  to  allow 
any  article  to  be  installed,  within  their  jurisdiction,  without 
the  Laboratories'  label  or  tab.  In  Winnipeg  the  use  of  the 
Laboratories'  label  has  been  made  the  rule  by  the  Western 
Canadian  Eire  Underwriters'  Association.  In  Montreal  they 
have  been,  1  am  informed,  not  quite  so  strict  up  to  the  pre- 
sent, but  Mr.  Hadrill,  secretary  of  the  Canadian  b'ire  Under- 
writers' Association,  confesses  that  their  inclination  is  to 
draw  the  line  tighter  and  only  permit  goods  with  the  label 
or  tab  of  the  U.L.C.  to  be  utilised. 

I  might  mention  in  this  connection  that  complaints,  difii- 
cult  to  prove  or  disprove,  are  made  by  British  manufacturers 
or  their  representatives  of  prejudice  on  the  part  of  inspectors 
agamst  British  goods,  and  of  the  necessity,  as  they  allege,  of 
gaining  the  inspector's  goodwill  by  means  of  a  douceur  in 
order  to  facilitate  the  passing  of  material  submitted.  This 
difficulty  is  probably  in  respect  of  articles  without  the  cus- 
tomary Laboratories'  label  or  tab. 

I  would  refer  to  what  has  been  stated  before,  and  that  is. 
that  the  Inspector's  skill  and  judgment  is  called  for  in  regard 
to  the  application  of  the  Rules  and  Requirements,  for  ex- 
ample, the  workmanship  of  the  wireman  or  electrician  gener- 
ally regarding  the  design  and  lay-out  of  the  installation, 
taking  into  consideration  the  particular  kind  of  building  in 
which  the  work  is  being  carried  out. 

I  would  also  repeat  that  I  understand  there  are  no  regu- 
lations to  guide  the  Inspector  with  reference  to  "  danger  to 
life  "  in  the  event  of  fire  breaking  out;  in  other  words,  that 
the  wiring  and  other  matters  which  he  inspects  are  looked  at 
purely  and  only  from  the  point  of  view  of  fire  hazard  to  the 
building,  without  regard  to  the  matter  of  hazard  against  life 
(shock  fatality,  and  so  forth). 

4.  It  will  be  readily  recognised  in  view  of  manufacturing 
and  other  Mercantile  Associations  which  are  "  active  "  mem- 
bers of  the  N.F.P.A.  and  the  American  composition  of  the 
Council,  and  the  experience  practically  based  on  American 
practice,  so  far  as  I  know  it,  of  the  technical  staff  of  the 
Laboratories,  that  the  introduction  of  new  methods  or  fresh 
standards  might  meet  with  considerable  opposition,  and,  in 
addition,  there  would  probably  be  a  natural  reluctance  to  give 
a  definite  linding  in  respect  of  articles  which  may  be  prac- 
tically unknown  either  in  respect  of  their  form  or  in  regard 
to  their  reliability. 

5.  It  should  be  mentioned  that  particulars  are  filed  in 
this  office  of  instances  in  which  the  parties  alleged  discriniina- 
titui  and  unfair  treatment,  in  respect  of  both  electrical  and 
iither  classes  of  goods  submitted  to  the  Laboratories.  I'er- 
s(nially,  I  find  it  hard  to  believe  that  any  discrimination  has 
been  shdwn  beyond  what  may  be  easily  explained  by  the 
composition  of  the  Laboratories,  the  council  and  the  associa- 
tions under  whose  direction  the  work  is  carried  on.  An  in- 
cident which  happened  in  Montreal  in  .\ugust  last  illustrates 
another  i)hase  of  the  dil'ficulty  met  wiili  by  British  goods 
sent  to  (."anada.  .\  sample  of  wire  w.is  sent  to  the  Chief 
b'lectrical  Inspector  in  Montreal,  and  I  ha\e  ;i  copy  of  his 
letter  in  which  he  stated,  "the  samples  oi  wires  enclosed 
are  acceptable.  "  In  Tortuito  the  following  month,  in  regard 
to  the  s.ime  article,  1  ha\e  a  copy  of  the  original  letter  fron: 
the  Chief  Electrical  Inspector,  in  which  he  writes  as  fol- 
lows:— "We  beg  to  advise  that  neither  of  the  two  pieces 
comply  with  new  code  recpiirenients."      Of  course,  in  the 
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latter  instance,  the  reason  was  that  the  wires  were  not  label- 
led and  tabbed  with  Laboratory  labels. 

The  above  is  a  sample  of  a  number  of  similar  instances 
which  it  can  be  readily  understood  cause  considerable  heart- 
burning to  the  parties  injured,  particularly  where  the  goods 
are  of  high  class,  and,  in  fact,  manufactured  to  a  much  higher 
standard  than  is  required  by  the  Laboratories  themselves. 
Nevertheless,  the  inspector  must  reject  them  in  many  parts 
of  Canada  if  they  have  not  evidence  of  the  approval  of  the 
U.L.C. 

The  chief  engineer  of  the  U.L.C.  was  in  England  as 
recently  as  August-September  last,  and  saw  the  managers 
and  representatives  of  a  number  of  British  insurance  com- 
panies while  staying  in  London — Mr.  Robinson  having  also 
visited  Manchester,  Liverpool  and  Birmingham,  in  accord- 
ance with  Mr.  Merrill's  desire  that  he  should  endeavour  to 
ascertain  the  attitude  of  English  manufacturers  towards  the 
Underwriter's  Laboratories.  I  will  close  my  remarks  on  this 
heading  by  an  extract  from  a  letter  from  Mr.  Robinson,  after 
his  visit  to  England,  to  Mr.  Merrill,  manager  of  the  U.L.C, 
Chicago: — 

"  As  a  result  of  all  my  conferences  in  England  with  manu- 
facturers, insurance  men,  and  others,  I  am  of  the  belief  that 
in  a  considerable  number  of  cases  English  manufacturers  will 
lie  likely  to  object  to  sending  their  products  to  any  authority 
in  the  United  States  in  order  to  secure  insurance  approvals 
for  Canada. 

"  The  following  was  presented  for  the  consideration  of 
the  Insurance  Managers,  and  was  discussed  to  some  extent: — 

"  1.  The  possible  desirability  of  in  some  way  establishing 
the  Underwriters'  Laboratories  in  England  in  order  to  facili- 
tate its  business  with  English  manufacturers  and  avoid  mis- 
understandings relative  to  the  approval  of  goods  shipped 
into  the  United  States  and  Canada. 

"  2.  The  question  of  what  connections  could  be  made  and 
the  best  method  for  tlie  conduct  of  the  business  in  case  it  was 
considered  desirable  to  establish  the  Underwriters'  Labora- 
tories in  England." 

"  I  am  of  the  opinion  that  there  is  a  genuine  desire  on 
this  side,  both  by  the  Canadian  Fire  Underwriters'  Associa- 
tion and  the  U.L.C,  to  remove  any  cause  for  complaint  which 
the  British  manufacturer  labours  under,  but  the  insurance 
companies  are  not  going  (I  think  rightly)  to  permit  unin- 
spected goods  to  enter  and  be  used  from  the  U.K.  or  else- 
where, because  they  consider  the  risk  is  too  great;  an  alter- 
native method,  therefore,  safeguarding  the  insurance  com- 
panies operating  in  Canada,  should  be  evolved.  The  solution 
might  be  by — 

"  1.  A  laboratory  in  Canada  on  the  lines  of  the  U.L.C. 

"  2.  A  purely  British  laboratory,  referred  to  at  the  end  of 
Mr.  Robinson's  letter  as  '  an  independent  agency.' 

"  3.  A  laboratory  in  England,  to  be  practically  an  off- 
shoot of  the  U.L.  Chicago-*-run  on  similar  lines,  utilising  the 
experience  gained  at  Chicago,  employing  equally  competent 
but  British  consulting  and  technical  engineers.  '  The  article,' 
approved  by  label  or  tab,  to  be  accepted  by  both  the  British 
and  Chicago  Laboratories.  The  same  system  of  careful  ex- 
periment and  tests  to  be  followed  by  careful  consideration  of 
reports  before  they  are  issued,  and  the  adoption  of  the  same 
or  a  similar  system  of  '  labelling  and  tabs,'  accompanied  by 
some  similar  system  of  inspection. 

"  I  am  of  the  opinion  that  the  last.  No. 3,  would  be  to  the 
advantage  of  the  British  manufacturer  (No.  1  is  open  to 
many  of  the  objections  raised  against  the  Chicago  Labora- 
tories) ;  it  would  throw  open  to  our  British  manufacturers 
not  only  the  Canadian  but  the  American  market  (see  Mr. 
Robinson's  letter),  as  the  labels  or  tabs  would  carry  equal 
consideration  by  inspectors  throughout  North  America. 
Moreover,  the  policy  should  be  extended,  I  believe,  and  made 
oi^erative  in  Australia,  New  Zealand,  South  Africa,  India — 


in  fact,  throughout  the  Empire,  wherever  British  insurance 
companies  operate  and  are  in  a  position  to  insist  on  its  adop- 
tion." 

I  venture  to  believe  that,  if  our  leading  manufacturers  arc 
wise,  they  will  join  with  the  insurance  companies  and  con- 
tribute towards  the  initial  cost  of  starting  such  a  laboratory 
and  by  annual  subscription  assist  towards  its  upkeep.  An 
understanding  between  our  manufacturers  on  the  one  hand, 
and  the  insurance  companies  on  the  other,  should  lead  to  the 
happiest  results.  It  should  bring  about  the  extension  of  the 
trade  to  British  manufacturers  of  articles,  appliances,  ma- 
terials, devices  or  systems  dealing  with  fire  hazard  in  the 
oversea  markets,  and  be  of  advantage  to  British  insurance 
companies  in  the  direction  of  reducing  the  risks  of  "  fire 
hazard." 


New  Type  of  Track  Construction 

The  Illinois  Traction  Company  has  recently  developed 
a  type  of  track  construction  in  pavements  which  includes 
several  novel  features  and  which  are  described  in  a  current 
issue  of  the  Electric  Railway  Journal.  A  section  of  this  ne\" 
construction  is  shown  in  the  illustration.    It  was  des'gned 


for  both  creosoted  block  and  brick  pavement  and  its  ad- 
vantages are  found  in  the  method  of  handling  the  pave- 
ment between  the  tee-rails.  The  section  was  designed  for 
90  lb.  A.S.C.E.  rails  on  6-in.  x  8-in.  x  8-ft.  wooden  tics 
with  a  6-in.  concrete  foundation  under  the  pavernent.  Liy 
employing  a  template,  a  sand  cushion,  as  shown,  is  formed 
between  the  rails  and  gives  a  crown  at  the  centre  equal  to 
the  height  of  the  ball  of  the  rail,  so  that  no  special  filler 
block  in  the  pavement  is  required.  In  case  brick  is  used, 
a  special  brick  may  be  purchased  which  is  3-in.  deep,  or 
the  paving  block,  if  the  width  is  less  than  the  depth,  may 
be  placed  on  its  side.  In  case  a  creosoted  block  is  used,  the 
shallow  block  may  be  purchased  at  no  additional  cost  over 
the  price  of  the  standard  size;  this  is  the  cheaper  method  of 
paving  between  the  rails. 

Another  feature  is  the  method  of  preparing  the  sub- 
grade.  Usually  the  trench  containing  the  ballast  under  the 
ties  is  rectangular  in  section,  but  in  this  case  in  order  to 
provide  drainage  to  a  6-in.  tile,  shown  in  the  figure,  which 
is  installed  at  the  centre  of  the  trench,  the  sub-grade  is 
sloped  from  the  ends  of  the  ties  to  the  tile,  ^-in.  to  1-ft. 
The  installation  of  farm  drain  tile  with  outlets  in  the  centre 
of  the  track  trench  is  advantageous  in  that  the  trench  is 
usually  below  the  sub-grade  of  the  street. 


Current  Notes 

The  city  of  Moose  Jaw  will  receive  tenders  for  electrical 
machinery  up  to  Monday,  February  10th,  for  the  manufac- 
ture, supply,  delivery  and  erection  of  a  1,500  kw.  steam  tur- 
bine and  generator.  Specifications  and  general  conditions 
may  be  obtained  upon  application  to  Electrical  Superintend- 
ent Peters  at  Moose  Jaw. 


The  municipality  of  the  city  of  Regina,  Sask.,  will  receive 
tenders  for  track  and  trolley  material  for  the  Regina  muni- 
cipal railway  system  up  to  Monday,  February  24th.  Copies 
of  specifications,  schedules,  delivery  dates,  form  of  contract 
and  other  particulars  can  be  had  upon  application  to  H. 
Doughty,  superintendent  of  the  Regina  municipal  railway. 
Details  of  material  required  will  be  found  in  an  advertise- 
ment appearing  in  another  page  of  this  issue. 
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New  Type  Cars  of  the  B.  C.  E.  R.  Co.  —  Both 
Stepless  and  Nearside  Being  Tried  Out. 

The  British  Columbia  Electric  Railway  Company,  have 
recently  introduced  a  number  of  ideas,  new  to  Canada  in 
the  way  of  rolling  stock  and  accessories.  The  company 
have  recently  purchased,  for  experimental  purposes,  a  "  step- 
less  "  car  similar  to  the  well-known  New  York  type  and  a 


"  nearside  "  car,  similar  to  those  operated  by  the  Philadelphia 
Rapid  Transit  Company.  Though  both  double  and  single 
end  prepayment  cars  are  the  standard  type  on  the  city  lines 
of  this  company,  the  new  designs  were  purchased  to  ascer- 
tain their  relative  merits  and  their  adaptibility  to  Vancouver 
conditions. 

Wire-mesh  Gates 

The  line  sketch  shown  herewith,  hig.  I,  also  illustrates 
another  new  idea,  the  folding  wire-mesh  gates  installed  on 
the  rear  platform  of  a  number  of  the  cars. 
The  rear  platform  is  divided  by  a  railing, 
for  separate  entrance  and  exit,  that  ex- 
tends from  the  bulkhead  to  a  wooden  post 
placed  at  the  centre  of  the  step  and  reach- 
ing to  the  hood.  Two  pairs  of  wire-mesh 
gates  are  hinged  to  this  post  and  to  the 
body  and  vestibule  posts.  They  swing 
outwards  and  are  operated  by  a  simple 
lever  system  from  the  conductor's  posi- 
tion. The  front  platform  of  this  car, 
which  is  used  for  exit  only,  is  provided 
with  a  folding  step  and  inwardly  swing- 
ing door  operated  in  unison  by  the  motor- 
man,  through  a  lever. 

The  "  Nearside  "  Car 

The  "  nearside  "  car  is  in  every  way  a  counterpart  of 
those  that  have  been  adopted  as  standard  by  the  Philadelphia 
Rapid  Transit  Company.  It  differs  only  in  that  it  is  ar- 
ranged for  left  instead  of  right-hand  operation,  the  former 
being  standard  on  the  B.C.E.R.  lines. 

The  bottom  frame,  which  is  built  entirely  of  steel,  has 
side  .sills  of  5-lG-inch  plate,  18  inches  at  the  widest  part, 
reinforced  at  top  and  bottom  and  vertically,  at  intervals,  by 
light  angles.    At  the  forward  end,  upper  trusses  assist  the 


knees  in  supporting  the  long  platform.  There  are  eight 
crossings  made  of  light  angles,  forming  powerful  latticed 
trusses.  The  body  bolsters  are  cast  steel  and  are  each  de- 
signed to  carry  21,000  lbs.  at  the  center  plate.  The  side 
l)osts,  which  are  of  ash,  are  tenoned  into  a  yellow  pine  sill 
that  is  bolted  to  the  lower  angle  on  the  sill  plate.  They  arc 
further  secured  by  strap  bolts  that  extend  through  the  pine 
sill  and  angle,  and  by  bolts  through  the  vertical  angles  that 
are  riveted  to  the  sill  plate.  The  wooden 
concave  and  convex  side  panels  are  sheath- 
ed with  fr)ur  sections  of  cold  rolled  sheet 
steel,  and  at  the  bottom  is  a  2  by  :'.-10-in. 
steel  molding  beveled  on  its  top  edge.  -Ash 
car  lines,  reinforced  with  steel,  sui^port  the 
Brill  plain  arch  roof. 

The  window  system  is  the  semi-con- 
vertible type,  in  v/hich  the  sashes  disappear 
in  roof  pockets.  The  absence  of  a  rear 
platform  greatly  increases  the  seating  ca- 
pacity over  the  usual  type  of  car,  there 
being  seats  for  .54  passengers,  of  whom  5 
occupy  a  circular  seat  at  the  rear,  the 
transverse  seats,  32,  the  longitudinal  seats 
at  the  left,  7,  and  those  on  the  right  side, 
10.  A  greater  width  of  both  aisle  and  seat 
is  obtained  in  the  use  of  stationary-back 
transverse  seats,  having  pressed  steel  ped- 
estals with  extensions  to  support  the 
luicks.  From  the  forward  bolster  to  the  front  plat- 
form the  car  floor  slopes  downwardly  1^^  inches,  thereby 
reducing  the  step  elevation.  The  interior  woodwork  is  of 
cherry,  all  fittings  of  solid  bronze,  and  the  headlining  of 
composition  board.  Stationary  hand  straps  and  signal  push 
buttons  are  provided.  The  car  is  mounted  on  standard  Brill 
No.  39-E  single-motor  trucks. 

As  in  other  "  Nearside  "  cars  that  have  been  built,  both 
the  conductor  and  motorman  occupy    the    front  platform. 


Fig.  2    "Nearside"  Car  for  N'ancouver  • 

The  responsibility  is  definitely  divided  between  the  motor- 
man  and  conductor.  Opening  and  closing  of  doors  and 
stopping  and  starting  are  entirely  in  charge  of  the  former, 
while  fare  collection,  issuing  of  transfers  and  announcing 
of  streets  are  practically  the  sole  duties  of  the  latter,  in- 
creasing crew  efficiency  and  safe  and  prompt  operation. 

The  principal  dimensions  of  the  "  Nearside  "  car  follow: 

Length  over  corner  posts  34  ft.  l-'s  in. 

Length  over  platforms  4.")  ft.  1  in. 

Length  of  platform.   7  ft.  0  in. 
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Centers  of  side  posts   3  ft.  6  in. 

Width  over  posts   8  ft.  5  in. 

Extreme  width   8  ft.  G  in. 

From  track  to  side  sills   3  ft.  in. 

From  side  sills  over  trolley  boards                  . .  9  ft.  in. 

From  door  to  center  of  head-lining   7  ft.  11  I/I6  in. 

From  track  to  step   13  15/16  in. 

Step  to  platform   1:3  in. 

Platform  to  floor   10>4  in. 

Seating  capacity   54 


mmmm 

Fig.  3 — Interior  "Nearside"  Car,  Vancouver 

Type  of  trucks  ..,  Brill  No.  39-E 

Wheel  base   4  ft.  10  in. 

Diameter  of  wheels  Mi!  in.  and  23  in. 

Weight  of  carbody  less   electrical   equipment..      18,180  lb. 

Weight  of  trucks   10,040  lb. 

Total  weight  less  electrical  equipment    38,330  lb. 

The  "  Stepless  "  Car 

The  "  Stepless  "  car  is  all-steel,  with  the  exception  of  a 
few  minor  parts,    not    subject  to  strain, 
and  some  of  the  interior   fittings.  The 
steel  bottom  frame  is  built  of  two  3  by  3 
by  5-16-inch  angles  which  are  depressed 
for  the  low-level  floor  between  the  trucks 
and  converge  slightly  just  ahead  of  each 
driver  axle,  where  they  are  spliced  to  con- 
tinuous angles  of  the  same  size,  which  are 
bent  around  the  ends  to  form  the  bump- 
ers and  anti-climljer  supports.  Directly 
under  each  door-opening,  and  extending 
slightly  beyorid,  on  both  sides,  an  angle  is 
set  into  the  side  sill,  for  reinforcement  at 
that    point,    actually    forming  a  built-up 
channel.    There  are  nine  crossings  in  the 
low  level  of  the  bottom  frame,  each  con- 
sisting of  3-inch  channels,  of  4  lbs.  sec- 
tion, placed  back  to  back.  The  body  bolsters  are  attached  at 
the  points  where  the  side  sills  reach  the  high  level  over  the 
trucks,  and  are  built-up  of  3^x6x3Hx^-in.  Z-bars,  depressed 
between  the  wheels  in  order  to  preserve  the  low  floor  and 
retain  the  seat-cushions  at  about  the  same  height  through- 
out the  car  body  proper.    The  stringers  consist  of  3  by  2  by 
i/^-inch  angles,  riveted  to  the  crossings  in  sections.  The 
outermost  crossing  on  each  end  is  connected  to  the  body 
bolsters  by  two  horizontal  4  by  |4-i"ch  Hat  bars.    Two  3- 
inch  Z-bars  are  riveted  to  the  depression'  in  the  body  bolster 


and,  diverging  slightly,  run  through  to  the  bumper.  These 
Z-ljars  are  bent  upwardly  at  about  45  degrees  near  the 
driver  axle,  and  then  continue  in  the  same  plane  as  the  side 
sills,  forming  the  floor  framing  of  the  motorman's  cab. 

The  side  and  roof  construction  is  rather  novel,  in  the 
use  of  No.  18  steel  box  posts,  with  brass  corrugations  for 
sash  and  curtain  fixtures,  and  pressed-steel  door  frames, 
each  consisting  of  two  pressed  steel  sections,  set  against 
each  other  to  form  a  continuous  box  around  the  top  and 
sides  of  the  openings. 

The  side  posts  and  door  frames  are  set 
in  the  side  sills  and  riveted  to  them 
through  angle  reinforcement.  Continu- 
ous pressed-steel  top  rails  run  from  each 
side  of  the  door  frame  to  the  corner  posts 
and  are  riveted  to  the  outer  sides  and 
tops  of  these  and  the  side  posts,  as  well 
as  to  foot  flanges  of  the  steel  carlines. 
The  carlines  are  cut  from  steel  plates  and 
are  reinforced  at  the  top  and  bottom  with 
angles.  Large  holes,  which  in  no  way 
affect  the  strength,  are  cut  into  the  plates, 
to  accommodate  the  long  pipes  which  are 
used  for  air  storage  purposes  instead  of 
the  customary  drum.  Narrow  poplar 
boards  drawn  over  with  cotton  duck  form 
the  roof  covering-.  Pressed  steel  belt 
rails,  of  box  section,  extend  from  the  door 
frames  to  the  corner  posts  and  the  upper 
framing  along  the  sides  and  arotmd  the 
ends  is  covered  with  steel  sheathing,  mak- 
ing the  superstructure  an  extremely  stiff 
girder,  in  which  the  pressed-steel  door 
frames,  by  virtue  of  their  own  form,  and 
their  connection  to  the  longitudinal  mem- 
bers, distribute  the  load  between  the  car-ends  and'  neutralize 
the  breaking  strains  in  the  components  of  the  structure. 

Seats  51  Passengers 

The  interior  finish  is  entirely  of  metal  except  the  floor, 
which  is  laid  with  the  usual  yellow  pine  boards  and  maple 
mat  strips,  the  headlining,  which  is  composition  board,  and 
the  double  window  sashes,  which  are  wood,  lined  with  brass 
stiles.    The  upper  sashes  remain  stationary  and  the  lower 
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Fig.  4 — "Stepless"  ('ar,  Vaiicomi  r 

are  made  to  rai^e.  The  seating  plan  provides  for  51  pas- 
sengers. In  each  half  of  tlie  car  are  six  reversible  cross- 
seats,  and  two  crojs-seats  with  stationary-liacks  and  a  cir- 
cular seat  for  nine  persons  lietween  the  stationary-back  seats 
and  the  bulkhead.  Tiiere  is  an  additional  folding  seat  for 
one  passenger  extending  tlie  width  of  one-half  the  entrance 
on  the  side  that  is  not  in  use,  the  other  half  being  occupied 
l)y  the  conductor's  seat  and  change  desk,  from  which  all  his 
duties  may  be  performed.  In  lieu  of  hand  .straps,  white 
enameled  pipe  stanchions  supplement  tiie  grab  handles  on 
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the  seat  backs,  and  ])usli  buttons  are  pro- 
\  ided  to  signal  the  motorman.  The  bulk- 
heads, in  which  there  are  three  double 
drop  sashes  are  the  vertical  extensions 
of  plate  girders  that  act  as  crossings  in 
the  bottom  framing.  The  motorman's 
cabs  contain  the  air  compressor  as  well 
as  the  usual  electrical  equipment.  In  ad- 
dition to  a  sliding  door  on  the  right  side, 
with  stationary  sashes,  there  are  four 
double-sash  windows,  the  lower  arranged 
to  raise.  In  this  type  of  car  the  motor- 
man's  seat  is  considerably  higher  than  in 
usual  cars  and  gives  him  the  advantage 
of  a  good  view  ahead  and  to  each  side. 
The  car  is  mounted  on  specially  designed 
Brill  No.  62-E  single-motor  trucks,  in 
vt'hich  the  bolster  is  carried  sufficiently 
low  to  accommodate  the  low  floor  over 
the  trucks. 

In  the  accompanying  sketches  Fig.  2 
represents  the  exterior  appearance  of  the 
.nearside  car,  folding  doors  and  steps  at 
platform  are  operated  by  the  motorman; 
an  emergency  exit  at  the  rear  is  operated 
by  the  conductor;  trucks  are  Brill  No.  39- 
E  single  motor.  Fig.  3  shows  an  interior 
view  of  the  same  car;  seating  capacity  54; 

circular  seat  in  rear  5;  transverse  seats  32;  longitudinal  seat 
at  left  10,  at  right  7.  Fig.  4  shows  the  double  sliding  doors  of 
the  stepless  car;  these  are  pneumatically  controlled  by  the 
conductor  and  act  as  a  line  switch  and  break  circuit  when 
open;  special  Brill  trucks.  Fig  5  shows  the  interior  of  the 
stepless;  cross  seats  accommodate  32;  2  circular  seats  at  the 
ends  18;  folding  seat  at  door  1;  total  51;  white  enamel  pipe 
stanchions  supplement  grab  handles  on  seat  backs;  lower 
sash  of  windows  raise  full  height;  upper  sash  stationary. 
Fig.  6  shows  the  movable  conductor's  desk  with  fare  box 
and  register  and  folding  seat  for  one  passenger  opposite 
entrance-exit;    doors    are    controlled    by    foot-actuated  air 


Fig.  5 — Interior  "Stepless"  Car,  Vancouver 

mechanism  on  stanchion  holding  fare  box;  the  c(.iuluctor's 
seat  is  high  to  afford  view  over  passengers'  heads. 

The  principal  dimensions  of  the  "Stepless"  car  follow: 

Length  over  all   44  ft.  0  in. 

Length  over  vestibules  43  ft.  0  in. 

Length  of  front  platform   4  ft.  4  in. 

Length  of.  rear  platform    4  ft.  4  in. 

Centers  of  side  posts   .2  ft.  5 ■'^  in. 

Width  over  sills    8  ft.  lyi  in 

Width  over  posts   8  ft.  1S^  in. 

Extreme  width    8  ft.  3  in. 

From  track  to  side  sills   in. 

From  side  sills  over  trolley  boards    9  ft.  0%  in. 

From  floor  to  center  of  head-lining    8  ft.  0  in. 

Track  of  floor   llj^  in. 

Seating  capacity    51 

Type  of  trucks   BrilT  Special  No.  62-E 

Wheel  base   5  ft.  0  in 

Diameter  of  wheels  33  in.  and  21  in. 

Size  of  journal   3J4  x  7  in. 

Type  of  motors    GE57 — 2-50  h.p. 

Weight  of  carbody  less  electric  equipment    . .  .    17,500  lb. 

Weight  of  electrical  equipment    1,000  lb. 

Weight  of  air-brake   equipment    1.400  lb. 

Weight  of  trucks    9.640  lb. 

Weight  of  motors    5,944  lb. 

Both  these  experimental  cars  were  purchased  from  the 
J.  G.  Brill  Company,  of  Philadelphia. 


The  Morrisburg  and  Ottawa  Electric  Railway 

Tenders  have  been  called  for  ties,  poles  and  steel  rails; 
also  for  telephone  equipment  including  the  installation  of  the 
same.  Prospects  are  reported  very  bright  for  the  construc- 
tion of  this  road  at  a  early  date,  and  it  is  the  present  inten- 
tion to  begin  active  work  during  the  month  of  April. 


Fig,  6— Showing  Conductor's  position 


Will  Electrify  Main  Lines 

The  Grand  Falls  Power  Cdnipany  of  Montana,  has  been 
given  power  to  transmit  under  government  regulations,  suf- 
ficient power  for  the  electrification  of  450  miles  of  tracks  of 
main  line  of  the  Chicago  Milwaukee  and  Pugct  Sound  rail- 
road. 
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The  Cooper  Hewitt  Quartz  Lamp 

The  Quartz  lamp  represents  an  additional  c  >niniercial 
development  of  the  principles  involved  in  the  vapor  lamp 
invented  by  Dr.  Peter  Cooper  Hewitt.  In  principle,  the  dif- 
ference between  the  standard  Cooper  Hewi_tt  lamp  and  the 
Quartz  lamp  is  only  the  greatly  increased  pressure  of  the 
luminous  vapor  in  the  latter.  The  standard  Cooper  Hewitt 
lamp  is  not  ordinarily  run  at  a  higher  density  than  a  pres- 
sure equal  to  about  ^-inch  mercury  column,  while  the  pres- 
sure in  an  operating  quartz  lamp  may  be  that  of  the  atmos- 
phere or  higher  with  the  result  that  the  temperature  in  the 
luminous  vapor  is  extremely  high.  With  the  high  vapor  pres- 
sure potential  fall  per  inch  of  the  luminous  column  is  very 
great,  thus  necessitating  the  use  of  a  correspondingly  short 
tube. 

The  ordinary  Cooper  Hewitt  lamp  and  the  Quartz 
Cooper  Hewitt  lamp  in  spite  of  having  been  built  upon  the 
same  physical  foundations,  represent  from  the  practical 
point  of  view,  two  contrasting  types;  the  one  possessing 
great  area  of  luminous  surfaces  with  a  consequent  small  in- 
trinsic brilliancy  and  a  low  temperature;  the  other  with  a 
small  radiant  surface  giving  a'  very  concentrated  and  intense 
light  and  working  at  very  high  internal  temperatures.  Be- 
sides the  discontinuous  spectrum  characteristic  of  mercury 
the  Quartz  lamp,  owing  to  the  high  temperature,  omits,  like 
other  incandescent  bodies,  a  luminous  spectrum,  and  it  is 
due  to  this  circumstance  that  the  light  of  the  Quartz  lamp 
contains,  besides  the  predominant  yellow,  green,  blue  and 


Fig  1 

violet  lines  of  the  mercury  spectrum,  red  and  orange  rays, 
there  being  more  of  the  latter  the  higher  the  vapor  tem- 
perature. 

A  vacuum  container  for  the  direct  current  Cooper  Hewitt 
Quartz  lamp  is  shown  in  Fig.  1.  Its  main  part  is  the  tube 
"  t "  carrying  the  luminous  vapor  terminating  on  one  (the 
positive)  end  of  an  enlargement  "  p  "  and  on  the  other  (nega- 
tive) end  in  the  lateral  tube  "  n."  Mercury  in  each  enlarge- 
ment forms  the  two  electrodes,  which  receive  the  electric 
current  by  small  upright  U  tubes  "  s,,"  "  s..."  Rods  of  slightly 
conical  shape,  of  a  special  alloy,  are  ground  into  the  wall  of 
these  upright  tubes  and  the  joints  are  covered  with  mercury 
which  again  is  closed  in  by  a  layer  of  a  suitable  compound 
to  prevent  access  of  air  and  prevent  the  mercury  from  being 
spilled  or  vaporized. 

The  essential  parts  of  a  commercial  Quartz  lamp  onllit 
are  the  following: — A  series  resistance  for  regulating  the 


burner  voltage  and  making  the  lamp  adaptable  to  a  wider 
range  of  supply  voltage;  a  series  induction  for  steadying  the 
arc;  a  glass  globe  to  prevent  too  rapid  a  dissipation  of  heat 
from  the  burner,  and  to  absorb  the  ultraviolet  rays;  and,  if 
the  lamp  is  to  be  automatic,  a  starting  device. 

When  a  cold  Quartz  lamp  is  started  it  requires,  owing 
to  the  small  drop  of  potential  at  the  low  pressure,  a  rather 
high  current  and  the  whole  cross-section  of  the  luminous 
tube  of  the  burner  is  filled  with  a  pale  bluish-green  light. 
But  presently,  as  the  lamp  warms  up,  the  appearance 
changes;  the  light  recedes  from  the  walls,  and,  with  increas- 
ing vapor  pressure,  becomes  concentrated  in  the  center  of 
the  tube  in  a    thin  dazzlmg    path.    The    current,    at  first 


starting  QiaractarL&tics 
of  Coopelr  Hewut  q^la^t^  Lanip  -  Type  Z  1220  voUs  D.C.t 


•fter  startingf 


Fig.  2 


steadily  dropping,  becomes  stationary,  and  the  appearance 
of  the  light  assumes  a  whiter  color  with  a  visible  gain  of  red 
and  orange  rays  as  the  lamp  attains  its  temperattire  of  opera- 
tion. The  change  of  the  lamp  current,  and  the  voltage  of  a 
220  volt — 3.5  amp.  Cooper  Hewitt  Quartz  burner  with  refer- 
ence to  the  time  after  starting  is  shown  in  Fig.  2. 

The  ultraviolet  rays  in  which  the  mercury  is  especially 
rich,  and  which  are  readily  transmitted  by  quartz,  may  be 
considered-  injurious  to  the  eyes  for  a  short  distance.  The 
most  actinic  of  these  rays,  that  is,  those  with  the  shortest 
wave  length,  are  absorbed  by  passage  through  a  few  inches 
of  air;  further,  all  are  completely  absorbed  by  common  glass, 
so  that  a  surrounding  globe  of  clear  glass  affords  absokite 
protection  from  these  rays.  The  bacterial  and  physiological 
effects  of  the  ultraviolet  rays  are  too  well  known  to  be  dwelt 
upon  here  but  they  have  no  effect  when  the  light  has  passed 
through  a  glass  globe.  When  a  Quartz  lamp  is  used  for  the 
purpose  of  the  generation  and  utilization  of  ultraviolet  rays, 
no  glass  should  be  inserted  in  the  path  and  the  lamp  should 
be  placed  as  close  as  possible  to  the  exposed  object. 

Two  types  of  Cooper  Hewitt  Quartz  lamps  are  here 
described.  These  are  for  multiple  connection  on  d.c.  lines, 
one  for  110  and  the  other  for  220  volts.    From  a.c.  supply 
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circuits  they  may  be  operated  through  the  iiie(huin  of  the 
Cooper  Hewitt  rectifier. 

The  130  volt-4  amp.  Quartz  lamp  is  shown  in  design,  in 
Fig.  3.  This  figure  shows  a  burner,  b,  similar  to  that  in  Fig. 
1.  The  burner  is  securely  held  in  an  aluminium  support,  s, 
to  which  a  white  enameled  reflector,  r,  is  fastened.  The 
holder  with  its  T-shaped  backbone  is  pivoted  in  a  support, 
c,  and  by  means  of  the  tilting  lever,  1,  is  linked  to  the  mov- 
able armature  of  an  electro-magnet,  m.  In  order  to  avoid 
sudden  shocks  to  the  movable  parts,  a  dash  pot,  d,  is  con- 
nected to  the  armature.  A  small  movable  permanent  mag- 
net, p,  is  suspended  above  the  armature;  it  locks  automati- 
cally the  tilting  device  when  the  polarity  at  the  lamp 
terminals  is  reversed  and  so  protects  the  burner  against  being 
destroyed  by  a  reversal  of  polarity.  Two  small  resistance 
coils,  ri,  r«,  one  equipped  with  a  fuse  wire,  f,  and  a  sliding 
contact  for  regulation,  complete  the  auxiliary  apparatus.  The 
ventilated  canopy,  the  insulated  hanger  and  the  ring  holding 
the  glass  globe  are  very  similar  to  those  used  with  arc  lamps. 

Burner,  magnet  and  resistance  are  all  connected  in  series 
and  the  burner  in  its  position  of  rest  is  inclined,  so  that  the 
two  mercury  electrodes  are  in  contact.    When  the  line  switch 


Fig.  3 


is  turned  on  the  short  circuit  current  magnetizes  the  sole- 
noid m,  the  movable  armature,  and  with  it  the  burners  are 
turned  on  their  pivots  until  the  contact  between  the  two 
mercury  electrodes  breaks  and  the  arc  starts.  As  long  as  the 
lamp  is  under  current  the  burner  is  held  in  its  running  posi- 
tion by  the  magnet.  The  fuse  wire,  f,  will  withstand  the 
heavy  current  during  the  starting  period  of  the  lamp,  but 
will,  within  one  minute,  be  fused  by  the  additional  heat  gener- 
ated in  the  resistance  spool,  ri,  if  for  any  reason  the  mechan- 
ism should  stick  and  the  short  circuited  burner  continue  to 
receive  current. 

The  220  volt-3.5  amp.  Quartz  lamp  shown  in  diagram  in 
Fig.  4,  has  a  burner  and  a  general  appearance  very  similar 
to  the  above  described,  but  its  mechanism  is  different.  The 
running  position  of  the  Quartz  burner,  is  identical  with  its 
position  of  rest.  For  starting,  the  two  electrodes  are  brought 
in  contact  by  the  movable  armature  of  a  shunt  magnet,  Ms, 
At  the  moment  of  the  short  circuit  between  the  electrodes 
the  series  induction  coil  m,  operating  an  automatic  cut-out, 
1,  is  energized  and  interrupts  the  circuit  of  the  shunt  magnet, 
60  that  the  burner  drops  back  to  its  original  position  and  the 


arc  is  lighted.  This  auxiliary  i>  also  i^rovided  with  an  aut(j- 
matic  locking  device  for  protection  against  reverse  of  po- 
larity,   hour  series  resistance  coil■^  rr,  r~,  t„,  r,,  the  first  two 


Fig.  4 

of  which  are  equipped  with  the  sliding  contact.  ci)mi)Iete 
the  mechanism. 

New  Things  in  Holophane 

For  large  interior  lighting,  such  a.s  the  lighting  of 
churches,  public  halls,  stores  and  rooms  of  unusual  dimen- 
sions, the  larger  sizes  of  the  tungsten  filament  lamps  are 
found  to  best  meet  the  requirements  of  the  high  standard 
of  illumination  now  demanded.  They  at  least  have  the  pre- 
ference over  other  high  intensity  lighting  units  at  the  pre- 
sent time.    The  extreme  brilliancy  of  these  units,  particularly 


Fig.  1 


in  sizes  ranging  from  I'M  to  ,")00  watt,--,  ha>  in  many  ca>e,s 
occasioned  less  thought  and  study  as  to  results  in  illumina- 
tion than  was  formerly  given  to  the  same  wattage  divided 
into  smaller  units.    Globes  and  reflectors  are  often  used  that 
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1  avf  too  iiu'.cii  al)^or[)tion  or,  by  lack  of  proper  calculation, 
do  not  influence  tlie  light,  so  that  results  on  the  plane  to  be 
illuminated  fall  far  below  the  maximum  that  could  be  ob- 
tained. A  great  glare  of  light  often  misleads  the  layman 
into  thinking  he  has  an  ideal  lighting  scheme,  when  with 
the  proper  treatment  of  the  unit  he  could  obtain  double  the 
value,  or  the  same  illuminating  value  much  more  econo- 
mically. 

To  meet  the  demand  for  obtaining  maximum  results  in 
the  use  of  these  lamps  the  Holophane  Company,  Limited, 
Toronto,  have  recently  brought  out  several  new  units  that 
are  remarkable  in  affording  illumination  results  as  well  as 
opportunities  for  ornate  fixture  treatment. 

The  Uealite,  it  is  claimed,  is  unequalled  for  results  in 
illumination  by  any  total  enclosing  unit.    It  consists  of  a 


Fig.  2  Fig.  3 


mu^t  powerful  concentrating  reflector.  Fig.  1,  used  in  con- 
junction with  a  shallow  satin  finished  diffusing  bowl  the  two 
joined  l)y  a  metal  band.  The  resultb  are  wonderful  and  the 
fixtures  can  be  made  plain  or  m.'iy  be  elaborated  upon  to 
suit  the  users'  fancy. 

The  new  two  piece  Reflector  Bowl  units.  Figs.  2  and  3, 
are  similar  to  the  Realite  but  utilize  different  bowls  and 
afford  some  extremely  pleasing  effects.  These  alsg  give  the 
fixture  dealer  much  latitude  in  working  out  rich  effects  and. 
like  the  I-iealite,  come  in  sizes  for  the  1.50-2.50-400  and  500 
watt  tungsten  lamps.  There  is  an  immense  field  for  these 
units  and  dealers  and  central  stations  who  are  building  up 
their  own  interests  by  promoting  greater  satisfaction  among 
their  customers,  will  find  these  will  greatly  supplement  their 
efforts  in  this  direction. 


Canada's  Northern  Water  Powers 

Very  little  is  yet  known  of  the  value  of  the  natural  re- 
sources of  Canada's  far  northwest,  though  explorers  have, 
from  time  to  time,  described,  in  general  terms,  the  great 
rivers,  such  as  the  Mackenzie,  the  Athabaska,  the  Slave  and 
the  Peace.  During  the  past  two  summers,  the  Commission 
of  Conservation  has  had  a  hydro-electric  engineer  at  work 
gauging  streams  and  examining  possible  water-power  site> 
in  this  region.  Two  of  the  rapids  examined  were  the  b'ort 
Smith  rapids  and  the  Peace  River  canyon. 

The  Cassette,  Mountain,  Pelican  and  Drowned  rapids, 
collectively  known  as  the  F'ort  Smith  rapids,  are  situated  on 
the  Slave  river  and  extend  from  Smith  Landing  to  Fort 
Smith,  a  distance  of  some  16  miles.  The  various  rapids, 
whose  descents,  taken  separately,  vary  from  10  feet  to  38 
feet,  may  be  considered  as  a  continuous  rapid  from  head  to 
font.  Ijroken  by  short  intervals  of  swift  water,  giving  a  total 
descent,  in  the  16  miles,  of  some  135  feet.  It  would  probably 
be  difficult  to  group  all  these  rapids  into  one  development, 
although  it  would  be  very  desirable  to  do  so  from  the  stand- 
point of  conservation,  but  numerous  islands  and  projecting 
points  from  the  mainland  afford  natural  conditions  for  easy 
development.  The  volume  of  water  in  these  rapids  is  enor- 
mous, being  the  combined  flow  of  the  Peace  and  Athabaska, 
and  their  tributaries,  with  one  of  the  great  northern  lakes, 
I^ake  Athabaska,  acting  as  a  reservoir  to  regulate  the  flow. 
The  total  power  a-^'ailable  during  the  >ea>on  of  na\'igation 


(May  to  November),  by  utilizing  the  total  head  of  ri5  feet, 
is  estimated  at  1,000,000  h.p.,  and  is  divided  among  the  dif- 
ferent rapids  in  proportion  to  the  head  in  each.  Raw 
material  for  pulp  and  lumber  industries  is  found  all  along 
the  river  and  at  the  rapids. 

The  Peace  1-iiver  canyon  has  long  been  renowned  for  the 
wild  character  of  its  waters,  and  no  white  man  or  Indian  ever 
attempts  to  run  its  rapids.  The  descent  from  head  to  foot 
is  some  335  feet  in  a  distance  of  less  than  18  miles,  which 
suggests  its  possibilities  as  a  vvater-power.  The  total  mini- 
mum power  available  during  the  open-water  season  (May  to 
November)  is  estimated  at  400,000  h.p.  This  is  based  on  the 
assumption  that  the  total  head  of  335  feet  can  be  utilized. 
Its  development  for  water-power  purposes  will  involve  rather 
intricate  problems,  but  to  compensate  for  this,  one  must  con- 
sider its  situation  near  the  raw  material  for  pulp  and  lumber 
industries.  It  is  also  at  the  head  of  navigation  of  the  Peace 
river  and  lying  adjacent  to  it  arc  immense  coal  fields,  a  large 
portion  of  which  have  alread)-  been  staked  out. 


Personal 

Mr.  G.  W.  Jones,  Port  HoiJe.  is  president  of  the  Can- 
adian Independent  Telephone  Association. 

Mr.  Thos.  Coleman,  until  recently  with  Chapman  & 
Walker.  Toronto,  has  been  appointed  superintendent  of  the 
Charlottetown,  P.E.I..  Light  &  Power  Cc)mpany. 

Mr.  E.  A.  Graham,  formerly  assistant  to  Mr.  C.  K.  Ross, 
resigned,  has  been  appointed  to  the  position  of  Electrical 
Engineer  for  the  Winnipeg  Electric  Railway  Company. 

Mr.  F.  Jno.  Bell,  general  manager  Canada  Wire  &  Cable 
Company,  left  Toronto  a  few  days  ago  for  a  trip  to  Van- 
couver and  other  western  cities. 

Mr.  R.  H.  Long,  formerly  assistant  superintendent  of  the 
Winnipeg  Electric  Railway  Company's  hydro-electric  plant 
at  Lac  du  Bonnet,  has  been  appointed  to  the  position  of 
electrical  superintendent  of  the  company. 

Mr.  C.  R.  Ross  has  resigned  his  position  as  Electrical 
Superintendent  and  Engineer  for  the  Winnipeg  Electric 
Railway  Company.  Mr.  Ross  has  been  with  the  company 
in  this  capacity  for  the  past  six  years,  and  now  leaves  to 
engage  in  private  business. 

Mr.  C.  H.  Cahan,  K.C.,  president  of  the  Western  Can- 
ada Power  Company,  is  now  in  England,  with  reference  to 
the  proposed  contract  to  sell  power  to  the  P)ritish  Colum- 
bia Electric  Railway  Company.  Both  companies  ha\e  made 
proposals,  neither  of  which  apparently  ha\e  been  accept- 
able to  both. 

Mr.  C.  M.  Tait  has  been  appointed  to  succeed  Mr.  James 
Bennett  as  chief  electrical  inspector  of  the  Canadian  b'ire 
Underwriters'  Association.  Montreal.  He  has  been  for  two 
years  chief  assistant  to  Mr.  Bennett,  who  retires  at  the  end 
of  March.  Mr.  Tait  has  had  a  long  experience  in  electrical 
work,  having  been  connected  with  the  Westinghouse  and 
General  Electric  companies  and  the  Block  Signalling  de- 
partment of  the  C.  P.  R.  Prior  to  joining  the  hire  Under- 
writers' staff,  he  did  a  large  amount  of  inspection  work 
under  the  late  Mr.  F.  H.  Badger  and  Mr.  W.  J.  Plews. 
during  the  period  when  inspection  was  not  on  such  a  well 
organized  basis  as  it  now  is. 


Mather,  Yuill  &  Ctjmpany  have  just  comjjleted  their  con- 
tract for  the  installation  of  66  ornamental  cluster  lighting 
standards  on  Robson  street,  between  (jran\ille  .lud  Jervis 
streets,  Vancouxcr.  These  standards  are  of  simillair  design 
to  those  already  installed  in  the  principal  streets  njf  the  city. 
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Electric  Vehicles 

The  subject  of  the  influence  of  electric  \ehicle,s  on  cen- 
tral stations,  and  on  the  other  hand  of  central  stations  on 
electric  vehicles,  has  been  discussed  more  or  less  widely. 
From  the  central  station  point  of  view  the  electric  vehicle 
seems  to  present  tremendous  possibilities  in  the  way  of  in- 
creasing its  load  factor  in  that  current  required  for  charg- 
ing the  batteries  is  used  or  can  be  used  in  ninety-nine  cases 
out  of  one  hundred  at  hours  when  the  energy  is  not  being 
used  for  other  purposes.  It  follows  that  in  hydro-electric 
plants  at  least,  this  is  clear  gain  to  the  central  station  and 
is  almost  so  in  any  case  where  the  machinery  has  to  be  kept 
running. 

The  other  point  of  view — the  influence  of  the  central 
station  on  the  electric  vehicle — has  not  received  the  same 
attention,  but  was  recently  given  prominent  notice  in  a 
paper  read  by  Mr.  Stephen  G.  Thompson  at  a  recent  meet- 
ing of  the  Electric  Vehicle  Association  of  America.  Mr. 
Thompson's  paper  and  two  charts,  showing  the  influence  of 
an  organized  attempt  by  his  company  to  work  up  the  elec- 
tric vehicle  business,  are  given  herewith. 

Probably  no  better  example  of  the  influence  of  the  cen- 
tral station  on  the  electric  vehicle  industry  exists  than  in 
those  sections  of  New  Jersey  served  by  the  Public  Service 
lines.  Two  years  ago  this  territory  presented  a  virgin  field 
for  electric  vehicle  exploitation.  The  manufacturers  them- 
selves were  but  casually  attempting  to  market  their  pro- 
duct, and  the  public  at  large  was  not  sufficiently  informed 
of  the  merits  of  electric  vehicle  operation  to  take  kindly  to 
its  adoption.  Aside  from  a  few  commercial  vehicles  oper- 
ated by  manufacturing  plants  and  by  New  York  business 
houses,  but  few  of  these  machines  were  in  use,  and,  with 
the  exception  of  those  power  wagons  owned  by  the  Edison 
Storage  Battery  Company  and  allied  interests,  there  were 
no  large  installations  in  the  state.  Pleasure  vehicles  had 
met  with  little  favor,  there  being  a  total  of  but  80  machines 
— ^^many  of  an  ancient  type  and  nearly  all  but  infrequently 
used. 

An  investigation  of  the  electric  vehicle  conditions  in 
Ihose  cities  which  were  leaders  in  the  use  of  these  mach- 
ines influenced  the  Public  Service  Electric  Company  to  at- 
tempt their  introduction  in  its  territory,  and  for  that  purpose 
an  Automobile  Department  was  established,  whose  accom- 
plishment in  the  introduction  of  vehicles  is  graphically  re- 
presented by  Chart  No.  2,  which  shows  the  increase  in  the 
number  of  vehicles  since  the  inception  of  this  departmeiii. 

Curve  "D"  represents  the  number  of  vehicles  within  the 
territory. 

Curve  "E"  shows  the  total  number  consuming  current 
from  the  Public  Service  lines. 

Curve  "F"  shows  the  number  of  pleasure  vehicles  in 

use. 

Curve  "G"  shows  the  number  of  vehicles  of  the  com- 
mercial type. 

\\.  will  be  observed  that  the  increase  in  the  number  of 
pleasure  vehicles  is  practically  a  straight  line  rise.  This 


is  accounted  for  by  the  fact  thai  the  altitude  of  the  Public 
Ser  vice  Company  immediately  influenced  the  manufacturers 
of  these  machines  to  engage  actively  in  marketing  their  pro- 
duct in  this  territory.  The  variations  from  the  straight  line 
curve  are  attributable  to  the  influence  of  the  seasons. 

The  commercial  vehicle  increase  is  shown  to  be  of  a 
>lower  growth  during  the  early  period  of  activity,  while  the 
rise  in  the  last  few  months  is  quite  marked.  This  is  a  na- 
tural condition,  as  the  development  of  power  wagon  use 
necessarily  requires  a  longer  introductory  period  of  educa- 
tion than  that  of  the  pleasure  machines. 

An  analysis  of  the  power  wagon  conditions  in  this  ter- 
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Fig.  1— Chart  No.  2 

r'tory  to-day  discloses  some  rather  astonishing  facts  regard- 
ing the  status  of  the  electric  commercial  vehicle,  and  if  these 
conditions  may  be  accepted  as  an  indication  of  the  general 
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trend  thr(.)ughout  the  countrj',  we  need  have  no  fear  for  the 
future  of  the  electric  commercial  power  wagcn  industrj'. 

At  the  present  time  we  find  a  total  of  T.'il  commercial 
vehicles  of  all  types  employed  within  this  territory.  From 
the  curve  it  will  be  observed  that  191,  or  26  per  cent,  of  these 
are  electrics.  The  balance  are  gasoline  machines.  As  this 
26  per  cent,  in  electric  machines  represents  the  producf  of 
but  nine  vehicle  manufacturers,  while  the  74  per  cent,  of 
gasoline  machines  were  marketed  by  158  makers,  it  would  ap- 
pear that  the  electric  vehicle  manufacturer.-,  are  certainly 
obtaining  their  full  share  of  the  total  power  wagon  business. 

If  we  go  further  into  the  analysis  of  these  figures,  we 


Fig.  2— Chart  No.  1 

discover  thai  of  the  .")40  gasoline  machines  in  operation,  3.55 
are  low-grade  cars  whose  selling  price  is  in  the  neighbor- 
hood of  $1, ()()().  In  this  class  are  represented  60  vehicle 
makers,  while  the  balance  of  185  gasoline  cars  are  the  pro- 
duct of  98  different  companies.  In  other  words,  over  fifty 
per  cent,  of  tlie  total  number  of  high-grade  power  wagons 
employed  are  of  the  electric  type.  Let  me  impress  this 
st.'itement  upon  you  more  strongly.  Nine  electric  vehicle 
manufacturers,  in  competition  with  98  gasoline  makers,  have 
marketed  fifty  per  cent,  of  the  total  number  of  machines 
of  similar  c|uality  empUjyed  within  the  territory  under  dis- 
cussion. Under  the  circumstances  it  would  appear  that  the 
acceptance  of  the  gasoline  power  wagon  is  the  influence  of 
numbers  rather  than  of  Cjuality  or  of  possible  application. 

Chart  No.  1,  showing  the  increase  in  kw.  consumption 
;ind  income,  will  appeal  strongly  to  the  central  station  man- 


ager, as  the  data  therein  contained  indicates  just  what  the 
use  of  power  wagons  means  to  his  department. 

Curve  "A"  represents  the  average  incorrie  rate  per  kw.h. 

Curve  "B"  represents  the  income  in  dollars. 

Curve  "C"  represents  the  kw.h.  consumption. 

If  this  plotting  is  compared  with  Chart  2  it  will  be 
observed  that  the  rapid  increase  in  power  consumption  fol- 
lows a  marked  increase  in  the  use  of  commercial  vehicles, 
and  points  to  the  fact  that  the  introduction  of  these  mach- 
ines is  of  far  greater  importance  to  the  central  station  than 
is  that  of  the  pleasure  vehicle. 

The  decrease  in  the  average  kw.h.  rate  as  shown  on 
Curve  ".A."  is  attributable  to  the  fact  that  a  majority  of  these 
commercial  power  wagons  are  in  the  larger  installations,  and 
public  garages,  paying  for  their  service  at  the  wholesale 
power  rate. 

While  these  cttrves  are  plotted  to  the  first  of  December, 
it  is  interesting  that  the  indications  point  to  a  continued 
rise  throughout  December  because  of  the  vehicles  which 
have  been  sold,  but  are  not  yet  delivered,  and  assurances  of 
additional  business  from  cars  not  now  charged  from  the 
Public  Service  lines,  which  are  at  present  included  in  Curve 
"D,"  Chart  No.  2.  Of  these  are  some  40  machines  of  the 
commercial  type. 

It  is  evident  from  the  foregoing  that  the  influence  of 
the  central  station  on  the  electric  vehicle  industry  is  far- 
reaching  in  its  results,  and  from  reports  of  the  vehicle  manu- 
facturers themselves,  I  have  every  reason  to  believe  that 
educational  campaigns  in  other  sections  have  produced  a 
marked  increase  in  the  number  of  electric  commercial  ve- 
hicles employed.  I  am  strongly  of  the  opinion  that  if  cen- 
tral station  managers  would  make  a  market  investigation 
of  the  local  conditions,  with  a  view  to  promoting  the  use 
of  electric  power  wagons,  they  would  find  the  field  to  be 
much  larger  than  is  generally  believed;  and,  further,  that  the 
business  can  be  secured  with  a  very  reasonable  expenditure 
of  money.  This  is  borne  out  by  the  fact  that  in  the  operation 
of  our  Automobile  Department  our  income  has  always  ex- 
ceeded the  amount  expended  in  promoting  the  use  of  elec- 
tric machines,  and  we  shall  finish  the  year  1912  with  a  good 
profit.  From  our  experience  and  our  faith  in  the  future  of 
the  electric  vehicle,  we  feel  that  the  ultimate  wholesale  in- 
troduction of  power  wagons  can  best  be  attained  by  con- 
tinued effort  along  the  lines  which  we  have  pursued  during 
the  past  two  years,  rather  than  through  extensive  expendi- 
ture of  a  more  or  less  speculative  nature.  .Possibly  we  are 
wrong  in  our  premises,  but  at  any  rate  it  is  good  business 
procedure. 


An  Ideal  Electric  Plant  on  the  Farm 

One  of  the  most  important  developments  of  the  ne.xt 
few  years  in  many  part-,  of  Canada  will  be  the  extension 
of  electric  power  and  light  lines  for  the  use  of  the  more 
progressive  farms.  There  is  no  doubt  about  the  adaptibility 
of  electrical  equipment  for  this  work  and  the  main  factors 
standing  in  the  way  of  its  more  general  adoption  in.  the  past 
have  been  (1)  the  absence  of  power  lines  in  farming  dis- 
tricts; (3)  the  cost  of  the  equipment;  (:!)  the  ignorance  of 
this  class  of  consumer  of  the  possibilities  of  electric  power. 
The  first  difficutly  has  now  been  removed  in  a  large  number 
of  communities  not  only  in  Ontario)  but  in  various  sections 
at  different  places  in  Canada.  The  cost  of  apparatus  suit- 
able for  this  class  of  work  i.s  also  being  slowly  reduced 
without  any  loss  in  its  efficiency  or  dependability.  Much 
has  also  been  done  to  educate  the  farmer  and  he  is  showing 
himself  an  apt  pupil  in  grasping  the  ideas  cont.'iined  in  the 
demonstrations  of  the  last  year  or  two.  _ 

.\  brief  description,  of  an  actual  install.ition  which  has 
been  found  lo  work  with  rem.arkablc  success  will  therefore 
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he  of  inltTcst  tn  all  and  of  \'alue  In  iiiaii)'.  Such  a  (k•^cril)- 
tiiin  foHow.s  (if  electric  er|iiipnient  installed  (in  a  very  valu- 
ahle  CO  acre  farm  owned  hy  Mr.  W.  W.  IVlil]^  of  Marietta, 
Ohio.  The  farm  is  situated  ahout  2  miles  outside  the  town. 
The  transmission  line  carryint^  :.'2, ()()()  \'olls  I'tnis  past  the 
farm.  Mr.  Mills  has  installed  a  transformer  to  stej)  this  \(ilt- 
rific  down  to  ordinary  workinj^-  pressures,  that  i^,  either 
or  1  H),  and  has  ecpiipped  his  farm  with  all  the  useful  ajjp.ara- 
tus  a\'ail;il)le,  tlierehy  reducin.n  lahor  costs,  and  increasiny- 
the  etificiency  of  the  lal)orer. 

The  accompauyinf^-  illustration  indicates  the  sini])licity 
of  such  ;in  installation.  It  consists  of  a  :!-phase,  (H)  cycle. 
1.5  kv.a.  standard  outdoor  type  transformer  .giving:  either  110 
or  220  volts.  The  small  huildin.n  shown  contains  a  switch- 
hoard,  a  watt-hour  meter  for  measurinj.;  the  energy  used, 
and  .an  aiito-starter  for  a  10  li.|).  motor  located  .ahout  ],200 
feet  away  on  .a  river  hank  and  which  is  used  for  pumpini.; 
w.atcr  into  a  tank  located  just  hehind  Ml",  Mill's  house.     <  )n 


Electricity  on  the  Farm 

occasion  this  water  system  is  .also  used  for  irrifiatini^  the 
f.arm,  an  operation  controlled  hy  means  of  sex'cr.al  \,al\es 
wdiich  can  he  o])ened  or  closed,  ,ind  the  water  allowed  to 
tlow  hy  nTa\ity  through  piping.  This  pipe  is  perforated  .it 
internals  thus  spraying  the  water  o\er  the  hand. 

.\ppreci.ating  the  many  .ad\antages  of  electrical  de\ices 
in  the  home,  further  ad\;int;ige  has  heen  taken  of  this  elec- 
trical instalhition  to  light  the  residence  ,an(l  f.arm  Iniildings 
.111(1  e(|uip  them  with  the  many  modern  electric  devices  that 
do  so  much  to  make  home-life  comfortahle.  Accordingly 
there  h,a\e  heen  installed  in  the  residence,  .an  electric  to.aster, 
st()\es,  irons,  wicuum  cleaner,  .a  motor-operated  sewing 
machine,  etc.:  .also  the  w.ishin.y  is  done  hy  an  electric  w.l^h- 
ing  machine.  'J'he  out-huildiugs  .are  e(|ua!ly  well  e(|uippod 
to  enahic  the  farm  h.ands  to  carry  on  with  elhciency  a;.d  'h-s- 
patch  the  drudging  work  that  under  present  conditions  e\ery 
farmer  has  learned,  more  or  less,  to  dread. 

This   instalhalion    h.as   proven    conclusi\-el_\'    to   the  con'- 


paiiy  owning  tlic  power  line  that  it  is  entirely  ica  i';.e  I'j  lap 
for  power  and  light  i.nrposes  a  23,000  volt  transmis.'^ion  line 
which  J:ad  hitherto  heen  used  only  for  supplying  c-iergy  to 
an  electric  imerurban  railway.  Il  is  now  the  in:;e;ii:on  to 
supply  a  number  of  villages  and  faiins  along  the  I'm';  in  this 
way  and  thus  derive  a  considerable  revenue  at  a  compara- 
tively small  outlay  of  money.  It  is  calculated  by  this  com- 
pany that  if  they  .are  able  to  make  from  ten  to  fifteen  taps 
ranging  from  to  100  kv.a.  capacity  on  a  tr.ansmission  line 
of  from  fifteen  to  twenty  miles  in  length,  they  would  derive 
sufficient  revenue  to  i)ay  entire  maintenance  charges  of  the 
line. 

This  view  of  the  situation  is  becoming  more  thoroughly 
appreciated  by  central  station  m.anagers  throughout  Canada 
.and  the  prospects  ;ire  that  the  year  1!)!:!  will  see  a  very  con- 
siderable amount  of  business  secured  from  farmers  along 
interurban.  lines.  .\round  Toronto  four  comij.anies  are  .al- 
ready making  a  revenue  from  thi>  source,  (jr  ;ire  jjrepared  to 
do  so.  The  Hydro-electric  Power  Commission  of  (Jntari<j 
are  supplying  a  limited  number  of  f.armers.  The  Electric 
I^ower  Company  operating  in  the  'J'rent  \'alley  are  also  f(d- 
lowing  this  course,  the  intenti(m  bein.g  to  dex  elop  that  kind 
of  business.  The  same  can  be  said  of  the  Toronto  and  York 
Radial  i'iailway  Company.  Toronto  Electric  Light  Company 
and  allied  interests. 

The  installation  of  the  electrical  e(|uipment  in  this  case 
was  made  by  the  Westinghouse  Electric  and  Manufacturing 
Company.  The  fact  that  out-door  switching  and  transformer 
equipment  can  now  l)e  obtained  st.andard.  obviates  the  neces- 
sity for  a  large  enclosing  station,  .and  so  reduce-  the  cost 
materially. 


Pole  Top  Disconnecting  Switches 

The  pole  top  switches  are  an  essential  feature  of  every 
well  designed  transmission  system  and  are  coming  into  more 
.general  use  as  the  sole  switching  equipment  of  the  high  voll- 
a,ge  side  of  outdoor  sub-st.itions.  Such  switches  should  be 
made  so  as  to  open  all  poles  at  once  from  the  ground,  in 


Fig.  1 


order  to  ensure  the  safety  of  the  operator.  They  can  be  ob- 
tained in  single,  double,  triple  or  f(Uir  ]iole  types  of  either 
the  single  or  double  break  feature  per  |)ole,  ;is  well  as  in  .a 
combination  of  these  fe.atures  for  usc  in  connection  with 
fuses. 


Fig.  2 

A  single  pole  of  a  liO.OOO  \-olt.  I.M)  amp.,  pole  top  switch 
of  the  double  bre.ik  ty]H'  is  -hown  in  Fig   1.    The  contacts  .are 
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of  the  flexible,  self-aligning  type.  The  switch  is  furoisheil 
so  that  it  can  be  locked  in  either  the  open  or  closed  position 
as  desired.  This  style  of  switch  when  equipped  with  dis- 
charging horns  has  been  found  capable  of  breaking  con- 
siderable loads. 

A  triple  pole  22,000  volt,  100  ampere  pole  top  switch  of 
the  single  break  type  is  shown  in  Fig.  2.  This  styl'e  of 
switch  can  readily  be  mounted  either  vertically  or  horizon- 


Fig.  3  • 

tally,  the  control  handle  adapting  itself  to  either  mounting, 
as  well  as  at  either  the  center  or  the  end  of  the  switch  as 
desired.  The  switch  as  illustrated  in  Fig.  2  is  not  equipped 
wi,th  fuse  tubes  or  fittings,  but  can  be  so  furnished  if  re- 
quired. 

In  Fig.  ;>  is  shown  a  triple  pole  15,000  volt,  100  ampere- 
combined  switch  and  fuse,  the  usual  switch  blade  in  this  type 
being  supplemented  by  a  hickory  tube  boiled  in  linseed  oil, 
dried  and  then  varnished.  The  hickory  tube  contains  the 
fuse,  which  is  readily  renewable.  The  switch  and  control 
handle  can  be  mounted  in  a  similar  manner  to  that  described 
above. 

All  three  types  of  pole  top  switches  have  been  so  de- 
signed that  the  work  required  for  installing  them  is  of  the 
simplest  and  most  elementary  nature,  consisting  of  bolting 
the  switch  units,  which  are  shipped  completely  assembled, 
to  the  arms  and  attaching  the  control.  The  switches  are 
built  with  clamped  pipe  arms,  and  are  capable  of  adjustment 
in  every  way,  thus  af¥ording  a  rigid  construction  readily 
adaptable  to  standard  pole  line  framing.  It  is  only  necessary 
for  the  user  to  furnish  the  required  pole  and  cross-arm  work. 
Of  the  many  uses  to  which  switches  of  the  type  described 
above  have  been  put,  the  most  usual  are: — Opening  branch 
linos,  disconnecting  transformer  banks,  diverting  energy 
past  sub-stations  when  installed  upon  the  roof,  disconnecting 
portable  sub-stations  from  high-tension  lines  of  electric  rail- 
ways, and  as  line  sectionalizing  switches.  The  switches  illus- 
trated above  are  manufactured  by  the  Electrical  Engineers 
Equipment  Company,  Chicago. 


Large  Pumps  for  Ottawa 

Jn  addition  to  the  two  Rees  Roturbo  centrifugal  pumps, 
electrically  driven,  for  the  city  of  Ottawa  waterworks  system 
(mentioned  in  our  January  1  issue).  Heap  &  Partners,  Ltd., 
Montreal,  have  supplied  to  the  same  city  three  sets  of  similar 
pumps,  of  a  capacity  of  1.5  million  gallons  each.  The  motors 
are  by  the  Canadian  General  Electric  Company,  and  are  50 
h.p.  900  r.p.m.  :!  phase  60  cycle  550  v.  squirrel  cage  type. 
These  pumps  were  delivered  at  Ottawa  in  five  weeks  after 
the  receipt  of  the  order.  Heap  &  Partners  have  delivered 
two  Rees  Roturbo  pumps  for  the  Brampton,  Ont.,  water- 
works, the  motors  being  by  the  Lancashire  Dynamo  and 
Motor  Company  of  Canada,  Limited.  Tlie  pumps  are  ar- 
ranged so  that  they  can  be  operated  either  in  series  or 
parallel.  Another  order  for  pumps  is  for  the  Dunnville, 
Ont.,  Waterworks  Commissioners,  these  being  also  arranged 
in  the  same  way. 


An  '  Ideal '  Move. 

'rile  Ideal  Electric  and  Manufacturi-ng  Company  of 
London,  Ont.,  have  moved  from  their  old  locations  on 
Rathurst  street  to  larger  premises  on  Talbot  street,  London, 
where  their  new  factory  is  fully  equipped  to  take  care  of 
their  growing  trade  in  iron,  toasters,  radiators,  stoves  and 
other  electric  heating  devices.  The  "  Ideal "  line  is  well 
known  to  the  trade  and  is  growing  in  popularity  year  by 
year.  A  change  in  the  personnel  of  the  firm  has  recently 
been  made  through  the  dropping  out  of  Mr.  T.  Agar,  whose 
place  has  been  taken  by  Mr.  R.  J.  Gracey  who  will  carry  on 
the  business  in  partnership  with  Mr.  W.  A.  Cooper. 


New  Wire  Pliers 

The  accompanying  cut  illustrates  the  Goodridge  Wire 
.Skinner,  a  tool  that  will  go  far  towards  revolutionizing  the 
method  of  making  connections  on  insulated  wire.  The  peel- 
ing of  an  insulation  with  a  jack-knife  is  at  best  slow  and 
tedious,  to  say  nothing  of  the  quality  of  the  work,  whereas 
one  clip  of  the  jaws  of  the  Goodridge  wire  skinning  plier 
accomplishes  the  same  thing  quickly  and  neatly.  The  above 
figure  indicates  the  various  parts  of  the  tool  as  follows:  ] 
represents  the  knives  for  cutting  the  insulation;  2  is  the  knife 
for  stripping  the  insulation;  3,  a  knife  for  scraping  the  wire; 
4,  a  slot  for  bending  loops  in  the  end  of  the  wire;  5,  jaws  for 
pulling  off  the  insulation;  fi,  handles;  7,  side  cutting  jaws. 


As  it  is  calculated  that  No.  14  wire  is  used  in  much  greater 
quantities  than  any  other  size,  this  tool  is  only  made  for  that 
wire  number  at  the  present  time.  This  plier  is  manufactured 
by  Mathias  Klein  &  Sons,  Chicago,  111. 


1913  Diary 

F.  Reddaway  &  Company,  manufacturers  of  the  well- 
known  "Camel"  and  "Camel  Hair"  brands  of  belting  and 
linen  fire  hose,  stitched  cotton  belting,  etc.,  595  St.  Paul 
street,  Montreal,  Que.,  have  sent  out  to  their  friends  a  useful 
little  pocket  diary  neatly  bound  in  red  leather.  The  diary 
contains  pages  for  memoranda  of  various  kinds  as  well  as 
a  useful  assortment  of  general  information  upon  subjects 
which  everyone  wishes  to  have  at  his  finger  ends.  The  com- 
pany advise  us  that  although  the  supply  is  limited  they  will 
reserve  a  few  copies  of  this  useful  little  pocket  book  for 
readers  of  the  Electrical  News  who  may  inquire  for  it. 


Sterling  Telephones 

The  sole  Manitoba  agency  for  the  .Sterling  Telcphono 
and  Electric  Company  of  London,  Eng.,  is  now  held  by  the 
Canadian  British  Engineering  L'onipany.  Limited,  324  Smith 
street,  Winnipeg.  The  Jas.  Stuart  Electric  Company  were 
formerly  the  agents.  It  is  ;innouiiced  that  the  Canadian 
British  Engineering  Company  will  carry  a  large  stock  of 
apparatus  and  be  able  at  all  times  to  make  prompt  deli\-ery. 
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SIEMENS    BROS.    &  CO. 


SIEMENS 


SIEMENS    -    S  C  H  U  C  K  E  R  T  W  E  R  K  E 


SIEMENS     &  HALSKE 


3  of  7  Siemens  22,000  volt  single  phase  oil  insulated  water  cooled  transformers  sup- 
plied and  installed  for  the  city  of  Port  Arthur 

Four  o{  llie  above  were  a  repeat  order  after  the  lirst  l)ank  liad  lieen  in  successful  operation  for  eighteen  nioiitli.s. 
We   also   supplied   the   whole   of   the   ssvitching   apparatus,    lightning  arresters  and  two  I'jU  li.p.   motor  generator  sets. 

.\ttention  is  especially  drawn  to  the  expansion  vessels  connected  by  a  pijie  to  the  top  of  the  transformer  case.  Our  transformer.s 
are  completely  filled  with  oil  including  this  connecting  pipe,  and  part  of  the  expansion  vessel,  expansion  and  contraction  of  the  oil  taking 
place  in  the  latter, 

I'.y  means  of  the  peculiar  shape  of  the  connecting  pipe  the  hot  oil  by  the  tiine  it  rises  to  the  expansion  vessel  is  sufficiently  cool  so 
that  no  hot  oil  comes  in  contact  with  the  air,  and  no  moisture  can  enter  the  transformer  itself.  This  arrangement  also  keeps  the  oil  in 
]ierfcct  condition  and  prolongs  the  life  of  the  transformer. 


Siemens  Company  of  Canada,  Limited 

HEAD  OFFICE: 
Transportation  Building     -  MONTREAL 


BRANCH  OFFICES: 

STANDARD  BANK  BUILDING  McARTHUR  BUILDING 

TORONTO  WINNIPEG 


74 


THE    ELECTRICAL  NEWS 


Independent  Electric 

The  Independent  Electric  Manufacturing  Company  an- 
nounce the  completion  of  their  new  factory  in  the  city  of 
Milwaukee. 

This  new  and  larger  building,  made  necessary  by 
the  growing  demand  for  their  products,  is  thoroughly  mod- 
ern in  every  respect  and  is  equipped  with  ever  facility  -for 
an  increased  production  of  electrical  controlling  devices  of 
the  highest  quality.  The  new  Experimental  Department  is 
additional  facilities  for  the  development  of  new  devices  to 
supplement  their  already  very   complete  line. 


Thordarson's  Improved  Sign  Lighting  Transformer. 

Reports  of  advances  made  in  the  commercializing  of 
electricity  are  always  received  with  great  interest,  and  this 
is  true  of  the  recent  announcement  of  an  improved  sign- 
lighting  transformer  by  the  Thordarson  Electric  Manufac- 
turing Company  of  50.3  S.  Jef¥erson  street,  Chicago.  Like  all 
their  electrical  apparatus,  the  Thordarson  improved  sign- 
lighting  transformer  was  designed  and  made  with  a  com- 
plete and  experienced  knowledge  of  exact  service  conditions 
and  the  materials  and  workmanship  are  the  best  obtainable. 
The  radical  improvements  incorporated  in  these  transformers 


by  the  Thordarson  experts  are  said  to  be  strongly  endorsed' 
l)y  the  National  Board  of  F"ire  Underwriters.  The  new 
model  is  very  compact  and  neat  in  appearance  and  is  claimed 
to  be  the  smallest  transformer  on  the  market,  also  weighing- 
less  than  any  other  type.  At  the  same  time  highest  efficiency 
is  attained  and  it  is  guaranteed  to  withstand  a  breakdown 
test  of  2,500  volts  between  the  primary,  secondary  and  core. 
Some  of  the  largest  sign  manufacturers  have  already  given 
the  new  transformer  an  exacting  trial  and  report  every  claim 
fully  sustained  in  use.  The  illustration  covers  the  improved 
type.    Eight  stock  sizes  100  to  3,000  Watts  inclusive. 


Bruce  Peebles  &  Company  Personals 

Mr.  Lee  Murray  has  been  appointed  to  the  seat  on  the 
board  of  directors  recently  vacated  by  Mr.  Chas.  H.  McEuen. 

Mr.  S.  E.  Bastow  and  Mr.  J.  H.  Bunting  have  been  ap- 
pointed joint  managers  in  the  place  of  Mr.  Murray,  who 
has  retired  from  the  position  of  general  manager  of  the 
company. 


The  Engineering  Equipment  &  Supply  Company,  elec- 
trical apparatus.  410  St.  James  street,  Montreal.  ;innounce 
that  they  have  opened  a  branch  office  in  the  Stair  Building, 
Toronto  (phone  A.  .'i096).  in  charge  of  Mr.  A.  G.  Manley 
as  manager. 


Trade  Publications 

Pneumatic  Tools — Bulletin  No.  34F  issued  by  the  Chicago 
Pneumatic  Tool  Company,  being  a  mechanical  description  of 
the  design  and  construction  of  class  G.  Chicago  pneumatic 
compressors. 

Eye  Comfort  System — A  bulletin  has  just  been  issued  by 
the  National  X-Ray  Reflector  Company  of  Chicago,  dealing 
with  the  use  of  indirect  illumination  in  churches.  The  sub- 
ject is  treated  in  an  interesting  way  and  is  splendidly  illus- 
trated. 

Synchronous  Motors. — Pamphlet  issued  by  the  Westing- 
house  Electric  &  Manufacturing  Company  of  East  Pitts- 
burgh, Pa.,  describing  and  illustrating  Westinghouse  syn- 
chronous motors,  type  G,  60  cycle,  two  ,ind  three  phase, 
voltages  240  to  2,400,  h.p.  .^O  to  250. 

Economy  Fuses — Booklet  issued  by  the  Economy  Fuse 
and  Manufacturing  Company,  descriptive  of  their  rtnewable 
cartridge  fuses.  It  is  claimed  that  in  mechanical  strength, 
positive  electrical  contacts,  permanence  and  electrical  per- 
formance, the  Economy  renewable  cartridge  fuse  is  superior 
to  all  other  designs  of  cartridge  fuse  that  have  been  de- 
veloped. 

Motor  Converters. — Pamphlet  No.  208,  issued  by  Bruce, 
Peebles  &  Company,  of  Edinburgh,  descriptive  of  Peebles 
motor  converters.  This  pamphlet  is  being  distributed  by 
Roper,  Clarke  &  Company,  Room  422  Coristine  Building, 
Montreal,  Canadian  agents  for  the  Edinburg  company.  This 
pamphlet  describes  briefly  the  difference  between  former 
and  present  sub-station  practice  and  explains  fully  the 
principle  of  the  motor-converter  and  its  general  design 
and  construction.  Motor-conveters  for  various  types  of  work 
are  explained. 


Electrical  Superintendent 


WANTED  for  large  paper  manufacturing 
plant  in  the  Province  of  Quebec  ;  must 
have  gooi  references,  experience,  ability 
in  handling-  men,  and  executive  capacity. 
Apply,  stating  salary  required,  references, 
and  full  details,  to  Box  No.  703,  Canadian 
Electrical  News  office. 


HOPE 

Tapes  and  Webbings 

for 

Electrical  Work 

Write  for  Samples  and  Prices 

Hope  Webbing  Company 

Providence,  R.I. 
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INVESTIGATE 

WESTON 

A.  C. 
SWITCH- 
BOARD 
INDICATING 
INSTRUMENTS 


We  invite  full  inquiry  into  the  merits  of  Weston  Power  Factor  Meters  and  Frequency  Meters  and  also  Wattmet- 
ers, Synchroscopes,  Ammeters  and  Voltmeters  for  Switchboard  service  on  alternating  current  circuits. 
Send  for  catalogs  and  advise  us  the  kind  of  instruments  in  which  you  are  interested,  whether  for  alternating  or  direct  current  service. 

Demonstrations  of  the  operative  chai-acteristics  of  these  remarkable  instruments  may  be  observed  in  our  New  York 
Office  and  also  in  the  offices  of  Selling  Representatives  in  Philadelphia,  Chicago,  San  Francisc 


jlSTBUMENlCO.. 


Weston  Electrical  Instrument  Company, 


New  York,  114  Liberty  St. 
Chicago,  1504  Monadnock  Blk. 
Boston,  176  Federal  Street. 
Philadelphia,  342  Mint  Arcade. 
Birmingham,  Brown  Marx  Bldg. 
St.  Louis,  915  Olive  Street. 


Denver,  231  15th  Street. 
San  Francisco,  682  Mission  St. 
Cleveland,  1729  E.  12th  Street. 
Detroit,  44  Buhl  Block. 
Toronto,  76  Bay  Street. 


Montreal 
Winnipeg 
\'ancouver 
Calgary 
Mexico,  2a  Capuchinas  40. 
Paris,  12  Rue  St.  George. 


Noithern  Electric 
S;M{g.  Co. 


ncisco  and  Toronto 

Main  Offices  and  Works 
NEWARK,  N.  J. 

London,  Audrey  House, 

Ely    Place,  Holborn. 
lierlin,   Genest   Str.   5,  Schoenberg. 
Johannesburg,    .So.  Africa, 

F.  Peabody  Rice,  Standard  Bank 

Unilding,  Harrison  St. 


Feeder  and 
Transmission 


Cables 


Hydro-Electric  and  Railway 
Engineers  in  all  parts  of  the 
world  are  installing  Feeders  of 


ALUMINIUM 


What  are  you  doing? 

Let  us  put  up  some  figures 

to  convince  you. 


The  British  Aluminium  Co.^  Ltd. 

(of  London,  Eng.) 

60  West  Front  Street       -  Toronto 
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Condensed  Department 


Positions  Wanted 
Positions  Vacant 
Miscellaneous. 


} 


RATE 

2  cents  a  word  per  inser- 


tion. 


sale, 
lines 


Tender  advertisements,  equipment  for 
etc.,  15  cents  per  agate  line  (14  agate 
make  one  inch)  per  insertion. 

Advertisers  who  wish  to  conceal  their  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
number  without  extra  charge. 

Forms  close  on  the  18th  of  each  month. 


For  Sale 


For  sale — Two  2T-in.  \'ictor  turbines,  4(1(1 
li  ].  iiii.k-r  :i(l  ft.  head.  In  e.xcellent  condition, 
t  heaii,     .X.l.liess  J!ox  2(12,  Massena,  N.Y.  3 


Patents  and  Patent  Law 

Patents  and  Patent  Law. — "Trade-Marks  and 
Trade-Mark  Law."  -Send  {or  these  two  free 
books.  Advices  free.  Jas.  E.  Dodge.,  Dept.  14, 
!)((,s.ni4        St.    \.\\'.,  Washington,   D.  C.  3-4 


Car  Ventilating  Systems 


The  Vacuum  Car  Ventilating  Company  has 
commenced  manufacturing  Mechanical  Car  Ven- 
tilating Systems  under  Canadian  Patent  No. 
128070,  dated  September  13,  1910,  and  is  pre- 
pared to  furnish  same  on  demand.  For  detailed 
information  and  prices,  address  Lock  Box  No. 
25,  Windsor,  Ont.  10-t.f. 


Hydro-Electric  Power  Com- 
mission of  Ontario. 


Situations  Vacant 


Tenders  for 
Transmission  Line 
Material 


Sealed  tenders,  addressed  to  the  undersigned 
and  endorsed  "Tender  for  Galvanized  Steel 
Towers,  Special  Crossing  Towers,  Copper  Cable, 
.Aluminum  Cable,  Insulators,  Galvanized  Malle- 
able Iron  Clamps,  Galvanized  Pressed  Steel 
Clamps  "  will  be  received  at  this  office  until 
noon  of  Monday,  March  17th,  1913,  for  the  ma- 
terial required  in  construction  of  about  125 
miles  of  transmission  line  to  operate  at  110,000 
volts   as   follows: — 

Galvanized   Steel  Towers. 
Special   Crossing  Towers. 
Copper  Cable. 
.Muminum  Cable. 
Insidators. 

(Galvanized    Malleable    Iron  Clamps. 
Galvanized  Pressed  Steel  Clamps. 

Plans,  specifications  and  form  of  contract  can 
be  seen  and  form  of  tender  obtained  at  this 
office.  Tenderers  will  conform  to  the  usual 
guarantee    and    provide    details    of   address,  etc. 

The  Commission  does  not  bind  itself  to  ac- 
cept  tlie  lowest   or   any  tender. 

HON.  ADAM  BECK, 

Chairman    Hydro-Electric    Power  Commission, 
709  Continental   Life  Bldg., 

Toronto,  Ont. 


L'nauthorized  insertions  in 
not  be  paid  for. 

Toronto,  January  24th,  1913. 


newspapers  will 
3 


WANTED — First-class  electrical  salesman  ex- 
peiienced  in  selling  panel  boards,  switchboards, 
meters,  transformers,  etc.  Splendid  position  for 
good  man.  Applv  Box  (Mn,  Electrical  News, 
Toronto,   Ont.  3-4 


iVrmature  winder  with  wide  experience  on 
modern  electrical  apparatus,  for  repair  work. 
Highest  wages  paid.  State  experience  to  Box 
(IflCi,  Electrical  News,  Toronto,  Ont.  .3-3 


Situations  Wanted 


Electrical  Engineer,  McGill  graduate,  seven 
years'  experience  with  steam,  hydraulic  and  in- 
ternal comljustion  generating  plants,  operation 
and  construction,  wishes  position  as  superintend- 
ent of  power  system  or  with  consulting  firm. 
Will  go  anywhere  but  prefer  British  Columbia. 
Salary  .$2,000  per  annum.  Reply  Box  C66,  Elec- 
trical News,  Toronto,  Ont.  1-3 


Position  wanted  by  yoimg  electrical  draughts- 
man with  some  exj^erience  in  sub-station  layout 
and  operation.  Good  technical  education.  Best 
references.  Apply  Electrical,  P.  O.  Box  2727, 
Winnipeg,  Man.  3-4 


An  electrical  engineer  with  college  training 
and  seven  years  varied  practical  experience,  de- 
sires a  responsible  position  with  a  firm  of  con- 
tractors or  manufacturers.  Installation  and  re- 
pair work  a  specialty.  Box  0!lO,  Electrical  News, 
Toronto,  Ont.  ."! 


Position  as  Hydro-electric  Power  House  Super- 
intendent of  small  plant  or  assistant  in  larger 
plant.  Ten  years  practical  experience  in  care, 
maintenance  and  operation  of  power  house  and 
sub-station  apparatus.  Good  technical  education. 
Associate  A.  I.  E.  E.  Best  references.  Box  659, 
Electrical  News,  Toronto,  Ont.  F 


CITY  OF  REGINA,  SASK. 

REGINA  MUNICIPAL  RAILWAY. 


TENDERS 


FOR 


TRACK  -J  TROLLEY  MATERIAL 


Sealed  tenders  registered,  and  clearly  marked  on  the  outside  of  the 
envelope  "Tenders  .ior  the  Supply  of  Street  Railway  Materials,'  and 
addressed'lb  the  City  Commissioners,  Regina,  Sask.  Canada,  will  be  re- 
ceived up' to-  noon  Monday,  the  24th  day  of  February,  1913,  for  the  sup- 
ply of : — • 

CONTRACT  D. 

IICO  long  tons  street  railway  steel  7-in..  Tee  rails,  Lorain  section  80/335. 
1550  pairs  (j-hole  26-in.   splice  bars   for   Lorain   rail   section  80/335. 
1040  long  tons  street  railway  Tee  rails,  60  lb.  A.S.C.E.  section. 
2000  pairs  4-hole  24  in.  angle  bars  for  60  lb.  A.S.C.E.  steel  rails. 
10000  track  bolls  and  nuts,  Syi-in.  x  1-in.,  oval  heads,  hexagon  nuts. 
9000  track  bolts  and  nuts,  3->4-in.  x  3^-in.,  oval  heads,  hexagon  nuts. 

split  lock  nut  washers  for  1-in.   track  bolts.. 
KJOOO  split  lock  nut  washers  for   H-in.   track  bolts. 
660  kegs  (each  keg  200  lbs.)  standard  railroad  spikes,  5;4-in.  x  9/16-in. 

CONTRACT  E. 

.'5400  4/0  standard  copper  rail  bonds,   10  l-s-hi.  C.C. 

3600  4/0  standard   copper   rail   bonds,   13-in,  C.C. 

6.30  4/0  solid  copper  rail  bonds,  02-in.  C.C. 

60  4/0  solid  cofiper  rail  l>onds,  72-in.  C.C. 

CONTRACT  F-.   *  " 

10000  standard  sawn  square  B.C.  fir  railroad  ties,  6-in.  x  S  in.  x  7  ft. 

35000  standard  sawn  square  B.C.  fir  railroad  ties    6-in.  x  8-in.  x  8  ft. 

1250  Western  cedar  poles,  30  ft.  long,  7-in.  toi>. 

CONTRACT  G. 

20000  bariels  Portland  Cement. 


CONTRACT  H. 

21  miles  2/0  hard  drawn  trolley  wire. 
12  miles  4/0  D.B.W.P.  19  stranded  copper  wire. 
4  miles  2/0  D.B.W.P.  7  stranded  copper  wire. 
10  miles  3/8-in.  stranded  soft  drawn  iron  wire. 

CONTRACT  J. 

Insulators,  Hangers,  Brackets,  Pullovers,  Turnbuckles,  Trolley  Frogs, 

Crossovers,  Clinch  Ears,  Pole  Line  Hardware,  etc.,  etc. 

All  material  to  be  delivered  F.O.B.  Regina,  Freight  and  duty  PAID. 

Copies  of  specifications,  schedules,  delivery  dates,  and  form  of  con- 
tract, and  other  particulars  can  be  had  upon  application  to  H.  Doughty, 
Superintendent,   the   Regina   Municipal   Railway     Regina,   Sask.,  Canada. 

Persons  tendering  are  notified  that  tenders  will  not  be  considered 
unless  made  on  forms  supplied.  Forms  will  be  mailed  upon  request  to 
the  Superintendent. 

A  marked  cheque  covering  five  per  cent.  (5  p.c.)  of  the  amount 
of  the  bid  (made  payable  to  the  City  Treasurer)  must  accompany  each 
tender. 

The  City  Commissioners  reserve  the  right  to  reject  any  or  all  tenders. 

R.  MARTIN.  Mayor. 

G.  A.  MANTLE. 
L,  A.  THORNTON. 

City  Commissioners. 
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"EUREKA"  Hectric  Suction  Cleaner 

The  best  and  most  practical  Vacuum  Cleaner  ever  invented,  barring"  none, 
regardless  of  price.  The  Eureka  is  equipped  with  the  famous  Eureka  type 
Motor  that  has  been  known  for  its  remarkable  perfection  for  years.  The 
wheels  on  the  nozzle,  exclusive  with  the  Eureka,  make  the  machine  very 
easy  to  operate.    Send  for  sample  and  be  convinced.    Retail  Price  $45.00 

Illustrated  Circular  and  discounts  upon  request 

Onward  Mfg.  Company,  Berlin,  Ontario 


Tungsten  Lamps 

Immediate  delivery.  Ameri- 
can shapes.  An  awfully 
good  lamp.  Send  for  a  trial 
lot,  at  case  lot  price. 

Carbon  Lamps 

The  same  lamp  we  have  al- 
ways handled.  We  couldn't 
improve  on  the  quality  if  we 
tried.  The  price  is  also  right. 

Other  Agencies 

Hotpoint  Electric  irons,  etc., 
Rollinson  Bell  Ringers, 
Transformers  and  Rectifiers,  Cutter  Flush  Switches,  Plates 
and  Receptacles,  "  Brookduct  "  (Circular  Loom),  Prismatic 
Shades.  Switch  Boxes,  Fuses,  etc.  Stromberg  Electric 
Time  Clocks  and  Cost-Keeping  Machines. 


E.  A.  Greene  Co.,  Limited 

145  Church  Street,  Toronto 


Tels.  Adelaide  2240,  2241 


Electrical  Supplies 
of  every  Description 

A  few  of  our  specialtie.s  : 

Moloney  High  Efficiency  Transformers 
Pass  &  Seymour  Electrical  Specialties 
Carbon  and  Tungsten  Lamps 
Rigid  and  Flexible  Conduit 
Condulets 

Large  stock  ;  prompt  shipments. 
Write  for  new  and  complete  catalogue  No.  3. 


Central  Electric  &  School 

Supply  Co.^  Limited 

36  Adelaide  St.  West,  Toronto 


Bushing 
for  all 
Knockout 


The  Most 
Complete 
Assortment 
of  Stock, 
Sizes  and 
Styles. 


Type  A.   The  usual  box. 
Dust  tight  cover. 


Type  P.  A  cheap  box 
with  a  door  and  trim. 


Type  C.   A  better  one 
beaded  and  paneled. 


Type  G.  With  a  beveled 
plate  ulass  panel  in  door. 


Type  S\V.  Steel,  with 
natural  oak,  inaho?an.\ 
or  walnut  finish. 


Lower  Priced. 


COLUMBIA— QUALITY— STEEL  CABINETS 
Get  Acquainted  Now.     Write:   COLUMBIA,  226  E.  144th  ST.,  NEW  YORK 
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He  TELEPHONES  instead  of  writing,  walking,  or  riding,  whenever  he 
can,  therefore  saves  energy  and  doubles  his  efficiency. 

The  more  subscribers  can  be  induced  to  telephone  the  greater  will  be 
the  demand  for  your  service  and  new  contracts. 

The  better  the  telephones,  the  greater  inducement  to  use  them,  and 
the  better  the  service,  the  greater  the  need  of  it  becomes.  Here  is 
where  really  fine  equipment  is  the  best  possible  directory  builder. 

The  telephone  today  is  not  used  but  a  fraction  of  what  it  will  be  a 
few  years  hence.  Therefore,  the  better  the  apparatus  (  which  means 
better  service),  the  faster  will  its  use  spread. 

Thousands  of  wasted  steps  are  taken  daily ;  thousands  of  pounds  of 
shoe  leather  worn  out  uselessly,  and  what  is  perhaps  the  most  im- 
portant of  all,  hours  of  valuable  time  are  thrown  away;  90  per  cent 
of  which  can  be  saved  by  telephoning. 

Kellogg  exchange  apparatus  is  the  equipment  of  the  hour,  and  our 
continued  effort  is  that  it  shall  always  be  the  best,  for  the  best  is  the 
cheapest  for  exchange  managers  every  time. 


KELLOGG  SWITCHBOARD  &  SUPPLY  COMPANY 


MAIN  OFFICE  AND  FACTORY:  CHICAGO 

RECINA  BRANCH  :  DEERING  ELECTRIC  COMPANY         -        -         WINNIPEG  BRANCH 


HOUSTON  &  COMPANY 
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NOW  WE  LOOK  FOR  THE  NORTHERN  LIGHT 
WHEN  OLD  SOL  LEAVES  US  FOR  THE  NIGHT 


Old  Sol  can't  shine  everywhere  at  once  and  while  he  is  shining  on  the  other  side  of  the  world,  Canada 
derives  its  best  substitute  from  the  rays  of  the  NORTHERN  LIGHTS,  thousands  of  which  are  illuminating 
the  Dominion  from  cocist  to  coast.  What  people  look  for  now  is  efficiency,  long  life  and  indestructibility 
—with  the  emphasis  on  the  last.  These  terms  are  all  relative.  So  compare  NORTHERN  LIGHTS  with 
the  best  Tungstens  you  know. 

Their  efficiency,  meeting  the  highest  engineering  standards,  is  maintained  through  long  life.  The  tough 
wire  drawn  pure  Tungsten  filament  is  as  indestructible  as  the  best  of  carbon  types.  Their  construction 
laughs  at  the  jars  and  jolts  that  put  the  ordinary  Tungsten  out  of  commission.  You  test  them — try  them 
—and  then  you'll  be  willing  to  handle  no  line  less  satisfactory  from  every  standpoint  of  service  and  profit. 


NORTHERN  LIGHT  WIRE  DRAWN 
MAZDA  FILAMENT  LAMPS  in  all  the 
commercial  voltages  and  watts  consumption 
with  Standard  Edison  Base. 


Carbon  and  Metalized  Carbon  Filament 
Lamps  under  the  same  guarantee  as  to 
voltage,  candle  power,  efficiency  and 
life. 


NORTHERN  LIGHT  etched  on  a  lamp 
means  the  ultimate  of  quality — or  replace- 
ment for  any  failure  through  defect. 

Large  stocks  carried  at  all  of  our  Houses 
and  by  Dealers  everywhere. 


TML 


AND  MANUFACTURING  CCumitld 

Manufacturer  of  Telephone  and  Fire  Alarm  Apparatus  and 
Distributor  of  Electrical  Supplies  for  every  possible  need 

MONTREAL       HALIFAX       TORONTO      WINNIPEG       R^GINA      CALGARY      EDMONTON  VANCOUVER 
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ARE  YOU 


using  .Simplex  Electric  Heating  appliances  in  your  OWN  home? 
Many  Dealers  and  Central  Station  Managers  have  done  so.  The 
result  of  knowing  Simplex  that  way  has  boosted  their  lales. 
Do  you  know  simplex  Quality  that  way  ? 

MAKE  THE  TEST 

yourself  with  the  Simplex  Toaster,  Heating  Pad,  Nursery  Milk 
Warmer  or  any  of  the  popular  heating  devices  of  Simplex  Quality 
described  in  our  catalog. 

SIMPLEX  ELECTRIC  HEATING  COMPANY 

BELLEVILLE,  ONT. 

CHICAGO,  I5S.  DesplainesSt.  CAMBRIDGE,  MASS. 

SAN  FRANCISCO.  612  Howard  St. 


British  Columbia 
Cedar  Poles 

Your  orders  will  be  shipped  from 
Canadian  yards  exclusively. 

Over  100,000  seasoned  poles  of 
guaranteed  quality  mean 

"Good  Poles  Quick" 

Get  our  prices  before  you  place 
your  orders  for  this  season's 
requirements. 

The  Lindsley  Brothers  Co. 


Spokane 


Washington 


The 


Canadian  Turbine 
Water  Wheel 


Normal  in  speed  and  discharge, 
giving  the  greatest  range  of  high 
efficiency  for  working  conditions. 

Conserve  the  Water  Powers. 


Write  for  Catalogue  and  References. 


CHAS.  BARBER  &  SONS,  Meaford,  Ontario 
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ASK  US  about 
Efficient 

Lighting 

for  your  streets,  factory,  warehouse 
or  yard 

A.  H.  WINTER  JOYNER,  Ltd. 

76  Bay  Street,  Toronto 

"Consult  A  Specialist" 


Weld  Your  Breaks 

by  Oxy-Acetylene  Process 

Our  Quick  Repair  Brigade 

is  at  your  service  Day  and  Night. 

Reduce  your  Shutdowns  to  Hours  instead 
of  Weeks. 

Express  the  broken  parts  to  us, 
or  telephone  or  telegraph  us  to 
express  our  Brigade  to  you. 
We  will  save  you  MONEY 
every  time. 

We  can  weld  practically  every 
metal  including  cast  iron. 

j    DAY  CALLS,  Adelaide  198 
TELEPHONES:     y  NIGHT  CALLS,  Hillcrest  431 

111?  Franco  Canadian  Welding  Co. 

331  Yonge  Street,  TORONTO 


Pocket  Battery  Ammeters 


Voltmeters  and  Volt-ammet- 
ers, Small  Switch-board  In- 
struments, Lamp  Testers. 

Accurate,  Durable. 

Eldrege  Electric  Mfg.  Co. 

97  Post  Office  Square 
SPRINGFIELD,  MASS.,  U.S.A. 


Use  the  Railway's 
Trolley  Poles 

as  the  basis  of  your  new  street 
lighting  system.     You  can  easily 
convert    them    into  attractive 
Mazda  Lamp  Standards  or 
arc  lamp  supports  by  use 
of 

ERECO 
Combination 
Railway 
Lighting  Pole 
Fixtures 


This  system,  besides  saving 
you  the  expense  of  under- 
ground construction,  gets  the 
wires  up  out  of  the  way  of 
traffic,  where  they  are  practi- 
cally unnoticeable  and  the  curb 
line  is  not  crowded  with  separ- 
ate lighting  standards. 

The  progressive  railway  man- 
agement will  gladl}-  co-oper- 
ate with  you  with  this  object 
in  view. 


Design  No.  10015. 

Electric  Railway  Equipment  Co. 

Cincinnati,  Ohio 

Designers  Manufacturers 

Canadian  Hcpicscntatives  : 

Dawson  &  Co.,  Limited,  Montreal,  Winnipeg 
N.Y.  Office,  90  West  Street 


82 


IHE    ELECTRICAL  NEWS 


Electrical 

Special 

Mechanical 

Uirectory  or  Lngineers 

Interests 

Charles  H.  mitcbell 
Percival  H,  mucbcll 

Consulting  and  SaptrvUing 
Engineers 


Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering;, 


Trader*  Banic  Building,  Toronto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  MERRILL 

B.A.,  B.A.Sc. 
Member  Can.  Soc.  C.  E.,  Member  A.  I.  E.  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission.  Electric 
I.ightinif.    Electric  Railways.    Municipal  Engineer- 
ing,   Industrial  Plants.    Reports,  Valuations,  Etc. 
59  Yonge  St.,  Toronto 
Phone  M.  717.       Residence,  College  5542 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervisicn. 
Suite  101,  Board  of  Trade  Bldg.,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6717  70J  Canadian  Express 

Bldg. ,  Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Craig  St.,  Montreal 


JAS.  C.  ARMSTRONG 

Consulting  Engineer 
ELECTRICAL  MECHANICAL 
Water  Powers,  Street  Railways  &  C  ement  Plants 

Reports  for  Financing,  Plans,  Specifications, 

Inspection,  Supervision  and  Management 
Toronto  Office.     1203  T  aders  Bank  Building 
Bell  Phone  M.ain  1965. 


Charles  Brandeis,  C.  t. 

A.  M.  Can.  Soc.  C.E.,  M.Am.  Electro-Chemical  Soc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Kailroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIP  PLACE  MONTREAL 


BOWRING  &  LOGAN 

ENGINEERS 

Municipal  and  Private  Power  Schemes 
Reports,  Plans,  Specifications  and 
Management  during  Construction 

Head  Office:— 322  Donald  St.,  WINNIPEG 
Sub  Office :— 43  Victoria  St  ,  Toronto 


R.  A.  ROSS  &  CO. 

Consulting  Engineers 

MECHANICAL       STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


P.  W.  SOTHMAN  J.  A,  BbUNDIGE 

F.  P.  Mansbendel 

P.  W.  SOTHMAN  &  CO. 

ENGINEERS 

Hydro-Electric  Development 
High  Tension  Power  Transmission 
Supervision  and  Management 
KENT  BUILDING  TORONTO 


•^.i^^END  FOR 


HENRY  J  WELCH  &  COMPANY 
Chartered  Accountants 

Audits,  Investigations  43  Kinp  St.  W. 
Cost  and  general  systems  Toronto 
Assignments  and  liquidations  Canada 

Office  and  financial  superintendence 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


J.  H.  LARMONTH 

Consulting  Engineer 

Construction  supervision  of  Electric  Light, 
Electric  Railway  and  Gas  Plants. 

542  Confederation  Life  Bldg.,  Toronto 


Cecil  B.  Smith     J.  G.  G.  Kerry     W.  G.  Chace 

Smith,  Kerry  &  Chace 

Engineers 

Hydraulic.  Steam.  Electric,  Municipal,  Railway 
Toronto;  Vancouver;  Boise,  Idaho; 
Poriland,  Oregon 


Charles  F.  Gray 

CONSULTING  ELECTRICAL 
ENGINEER 

Empress  Block,  WINNIPEG. 


ESTABLISHED  1849. 

BRADSTREET'S 

Otflcti  Tbrouthoui  the  CIvlUied 
World. 

Executive  Office  : 
Nos.  346  and  348  Broadway,  New  York  City  U.S  A 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the 
controlling  circumstances  of  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring,  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished 
.ind  are  available  only  by  reputable  wholesale 
j  >hbing  and  manufacturingconcerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  busines.« 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Offices  IN  Canada:  Halifax,  N.S. ;  Hamilton,  Ont., 
London,  Ont. ;  Montreal.  0"^. ;  Ottawa,  Ont. ;  Que- 
bec, Que.;  St.  John,  N.B  ;  Toronto,  Ont.;  Vancou- 
ver, R  C;  Winnipeg,  Man.; Calgary,  Alta.;  Edmon- 
ton, Alta. 

THOS  C  IRVING, 
Gen.  Man,  WesternCanada,  Toronto 
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Union  High  Efficiency  Motors  for  Hard  Wear 

We  manufacture  motors  that  carry  the  highest  guarantee  for  good  work  under  severe  con- 
ditions— namely  the  uncjualified  recommendation  of  every  user. 


The  Union  Poly- 
phase Motor  has 
given  the  greatest 
satisfaction  in  effi- 
ciency, economy 
and  dependability 
wherever  used. 


In  all  cases  where 
it  has  been  subject 
to  unusually  hard 
tests  of  endurance 
it  has  proved  its 
worth  by  giving 
perfect  results. 


Stock  carried  in  Montreal,  Toronto  and  Winnipeg,  from  which  we  are  prepared  to  sup- 
ply the  trade Jat  the  shortest  notice. 

Canadian  Union  Electric  Co.    I    Mainer  Electric  Co.,  Limited 

Limited  I 

Tel.  Adel.  3150         122  Wellington  St.  West,  TORONTO 

9  St.  Nicholas  St.  Montreal  I  61-63  Albert  St.,  Winnipeg,  Man. 


ini\is  Turbine  Pumps 


"INGLIS"  Pumps  are  the  first  choice  of  both  Engineer  and  Owner,  where  High  Quality, 
Efficiency,  and  Economy  are  considerations — Write  us  for  Photos,  Prices  and  other  information 

The  John  Inglis  Company,  Limited  BoueTmake^s 

14  Strachan  Avenue,  TORONTO,  CAN. 
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The  illustration  shows  one  of  the  two  3,750  B.H.P.  Turbines  and  Oil  Pressure 
Governor  Supplied  to  the  Calgary  Power  Co. 


Turbines 

 and  

Governors 

Seven  Different  Sizes  of 
Governors  Made 

Suitable  for  All  Conditions 

No  Racks  No  Gears 

Absolutely  Self  Contained 


TURBO  PUMPS  FOR  HYDRAULICING 


I 


The  pump  illustrated  was  installed  by  the  Nipissing  Mining  Co.  for  sluicing  purposes.    A  hill  of  gravel  and  stones  being 
sluiced  off  the  rock  by  means  of  a  high  pressure  jet  produced  by  this  pump. 
HEAD  415  FEET— CAPACITY  4,000  IMP.  GALS.  PER  MIN.— 710  B.  H.  P. 

For  Further  Particulars  Apply  to 

The  Canadian  Boving  Company,  Limited 

pipp  164  Bay  Street,  TORONTO  1  IMCC 

^  Vancouver  Office:  448  Seymour  St.  J-jiill-JKj 


THE    RLFXTRICA  I.    N  M  VV  S 


85 


Engines  of  AH  Types 

for 

Electrical  Service 

BOILERS  —  HEATERS  —  PUMPS 
TANKS  AND  STACKS 

E.  Leonard  &  Sons,  London,  Can* 

AGENCIES-  St.  John,  N.B.     Montreal  Toronto 
Winnipeg       Calgary  Vancouver 


Toronto  &  Hamilton 
Electric  Company 


HAMILTON 


MAKE 

Motors  for  All  Circuits 

Dynamos  for  Power  and 
Light  and  Electroplating 

Repairs  Executed  Neatly  and  Promptly 

WRITE  US 


Neat  Light  Strong  Roomy  Time  Savers 

Appleton's  New  Drawn  Steel  Unilets 

ISherarrtized  or  Black  Knaiiiel  Fiiiish) 

Made  of  No.  14  guage  cold  rolled 
steel — practically  unbreakable. 
The  most  modern  conduit  fittings. 
Made  for  open  work  conduit  wiring. 
Let  your  workmen  use  them  just 
once — they  will  ask  for  them  al- 
ways thereafter. 


Type  No.  1  with  key      Type  No.  2  with  pull 
receptacle  attached.        socket  attached . 
Snap  Switch  Unilets,  Pat.  Applied  for. 


New  Appleton 
Ground  Clamp 


for  ys  in.  and 
'4  in  Conduit. 


Everyone  doinz  conduit  vtork  should  ^ 
have  our  aew  catalog.  Write  at  oace. 

APPLETON  ELECTRIC  CO. 

212  North  Jefferson  St.        -         -  CHICAGO, 

For  Sale  By 

Chapman  &  Walker,  Ltd.,  Toronto.    The  Mainer  Electric  Co. 
Winnipeg.       Marshall  Wells  Co.  Ltd.,  Winn  peg 
Montreal  Electric  Co.  Ltd.,  Montreal. 


ILL. 
Ltd., 


1313 
Sand  Blast  No.  1 
Made  in  Crystal,  Green  and  Amber 


One  of  our 
many  classy 
— artistic 
effects  in 
illuminating 
Glass  Ware. 

Write  for 
catalogue 

and 
price  list. 

It  will  pay 
you. 

KRAKNO 
GLASS  CO. 

210  Fourth  Ave,, 
PITTSBURG,  PA. 
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With  Glass  Case 


Permanent  Accuracy 

and 

Initial  Accuracy 

There  are  various  makes  of  induction  type  Watt- 
hour  meters  which  satisfy  the  modern  test  requirements 
of  initial  accuracy.  But,  have  you  considered  the  value 
of  your  meters  after  they  have  been  in  service  for  a  year 

or  more  ?  The  meter  which  remains  in  calibration  the  longest  time,  and  the  meter 
which  requires  repairs  or  replacement  of  parts  least  often  is  the  cheapest  in  the 
end,  because  it  combines  the  least  loss  of  revenue  from  accuracy  errors,  the  least 
cost  of  service  tests,  and  the  least  cost  of  laboratory  repairs. 

Westinghouse  Type  C  Watthour  Meters 

have  been  developed  and  improved  always  with  the  fact  in  mind  that  long  life 
accuracy  and  low  cost  of  maintenance  are  features  of  equal  importance  to  initial 
accuracy. 

Sail  Bearings  as  developed  for  Westinghouse  Type  C  meters  represent 
the  lowest  factor  of  increasing  friction  in  service  and  have  practically  an  unlimited 
life.  The  gear  trains  are  so  nearly  frictionless  after  years  of  service  that  only  by 
delicate  devices  can  any  load  be  determined. 


The  Additional  Features  of  slow  disc  speed,  slow 
speed  worm,  and  high  ratio  of  torque  to  weight  are  also 
distinctive  of  Westinghouse  design. 

All  of  these  features  combined  allow  Westinghouse 
Type  G  meters  to  be  left  in  service  a  longer  time  between 
periods  of  checking  than  is  possible  with  any  other  meter. 
The  cost  for  jewels  is  negligible.  Type  G  meters  can  be 
dismantled  sufficiently  to  replace  electro-magnets,  inspect 
or  replace  top  and  bottom  bearings,  and  be  reassembled 
ready  for  test,  in  twenty  minutes  or  less  by  any  meter 
tester. 


With  Metal  Case 


Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 


Toronto 


Montreal 


Ottawa 


Halifax  Winnipeg 


Calgary 


Vancouver 


Traders  Bank  Bldg.    52  Victoria  Square    Ahearn  &  Soper,  Ltd.    Telephone  Bldg.    158  Portage  Ave.  E.     311  8th  Ave.  W.     Bank  of  Ottawa  BIdg. 
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We  Have  for  Immediate  Delivery  the  Following 

DIRECT  CURRENT  MOTORS 

1  —20  h.  p.  500  V.  Westinghouse  Electric  Co.  Rebuilt 
1—10  h.  p.  250  V.  Royal  Electric  Co. 
1  —  12  h.  p.  250  V.  700  R.  P.  M.  McLachlan  Co. 
1  —  10  h.  p.  500  V.  1350  R.  P.  M.  Canadian  General  Electric 
1—  6  h.  p.  500  V.  1600  R.  P.  M.  Toronto  Electric  Motor 
1— >^  h.  p.  230  V.  850  R.  P.  M.  Rochester  Electric  Co. 
\—y2  h.  p.  500  V.  Jones  &  Moore 

DIRECT  CURRENT  DYNAMOS 

1 — 160  light  125   Volt  Westinghouse  Generator  with  switchboard  Rebuilt 

1 —  30  light  125  Volt  United  Electric  Co.  Generator 

ALTERNATING  CURRENT  MOTORS 

2 —  }(  h.  p.  60  Cycle  1  10  V  Single  Phase  Emmerson  Motors  New 
]~\y2  h.  p.  60  Cycle  1  10-220  V  Single  Phase  Century  Motors  Rebuilt 

1—  3  h.  p.  60  Cycle  114  V.  1700  R.P.M.  Single  Phase  Jones  &  Moore 
Motor,  Nearly  New 

ELECTRO  PLATING  DYNAMOS 

2—  1000  Amp.  Western  Electric  Co.  Platers  Rebuilt 

ALTERNATING  CURRENT  DYNAMOS 

1—  75  K.  W.  S.  K.  C.  Dynamo,  133  Cycle  1330  R.  P.  M.  belted  com- 
plete with  Westinghouse  Exciter  and  Switch  Board 

At  a  few  minutes  notice  we  can  supply  the  Celebrated  Le  Valley  Vitae  Carbon  Brush  in  any  size. 
AND  REMEMBER    We  have  the  Best  Equipped  Repair  Dept.  in  the  Province. 

The  dectrical  Maintenance  &  Repairs  Co.,  Ltd. 

Long  Distance  Phones  Adelaide  902-903  1  62  Adelaide  Street  West,  TORONTO 


Renold  Patent  Silent  Chain  Drives 


98.2^  Efficiency 
Absolutely  Reliable 

Write  for  particulars 


180  H.P.  Renold  Chain  drive  from  Motor  to  Lineshaft  in  Textile  Plant 


JON£S  ©  GLASSCO,  Engineers,    ^°**Agentf**°  MONTREAL 

fVe  stock  Chain  and  Repairs 


(REGISTERED) 
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We  can  keep  you  running  while  we 
make  your  repairs. 

Our  repairs  will  keep  you  running  sat- 
isfactorily afterwards. 


Fred.  Thomson  &  Co. 


326,  328,  330  WEST  CRAIG  STREET 


MONTREAL 


Phones  Main  3149  and  6817       Night  Phone,  Westmount  518  and  3666 


Let  us  quote  you  on 
second  hand  


GENERATORS, 

MOTORS, 

ARC  LAMPS,  Etc. 


WE  HAVE  THE  LARGEST  STOCK  IN  CANADA 


TERRITORY 


Save  Your  Time  | 

No  cutting  and  re-splicing  of  cables  to  = 

locate  trouble  on  this  circuit.    Drawing  = 

shows  actual  circuit  arrangement  where  ^ 

G  &  W  POT  HEADS  are  used.    High-  = 


est  degree  of  practicability  and  reliability  for 
cable-seals  and  emergency  switching. 

Write  for  Catalog  No.  7.  It  gives  detailed 
information. 

G  ®.  W  Electric  Specailty  Co. 

6308-10  Washington   Ave.,  CHICAGO 


nil 


Vol.  AAll     INO.  4 


loronto,  rebruary  lo,  lyi^ 


"Smith" 
Francis  Turbines 

Power  house  of  the  Metropolitan  Water  and  Sew- 
erage Board,  Clinton,  mass,  (now  owned  by  City 
ot  Boston),  where  we  have  four  hydraulic  turbine 
units,  each  of  1600  Horse  Power,  under  loo  ft. 
head,  in  constant  operation.  Turbines  design;.d  for 
heads  from  5  feet  to  600  feet. 

SEND  FOR  BULLETIN  N 

S.  Morgan  Smith  Co.,  York,  Pa. 

Branch  Offices:  176  Federal  St., BOSTON,  MASS. 

614  American  Trust  Bldg.,  CHICAGO 


Use  3  lights  at  the 
old  cost  of  One 

For  the  same  money  that 
you  now  pay  for  current  for 
the  old-style  carbon  lamp,  you  can  have 
your  choice  of 

3  times  as  much  light  in  each  room — or 
3  times  as  many  rooms  lighted— or 
3  times  as  many  hours  of  light 

if,    instead   of   the    carbon    lamp,    you  use 

C.  G.  E.  MAZDA  LAMPS 


Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 

Montreal    Halifax    Ottawa    Cobalt    South  Porcupine    Winnipeg    Calgary   Vancouver   Victoria   Nelson    Prince  Rupert 
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Electrical 

Wires  and  Cables 


Bare  and  Insulated  Copper  Wires  and  Cables. 

Bare  and  Insulated  Electric  Wire  and  Cables  for 
Aerial  and  Underground  Use. 

Railway  Feeder  and  Trolley  Wire. 

Weatherproof  Magnet  and  Rubber  Covered  Wires 
and  Cables. 

Incandescent  and  Flexible  Cords. 

Telephone,  Telegraph,  Lighting,  Power  and  Street 
Railway  Wires,  Cables  and  Equipment. 


Eugene  F.  Phillips  Electrical 
Works,  Limited 

MONTREAL         -         -  CANADA 


Branches:   HALIFAX    TORONTO    WINNIPEG  VANCOUVER 
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The  Best  Sellin 
Electrical  Specialty 
the  Market 


on 


Smallest  Plug 
Unbreakable 
No  Twisted  Cord 
Cap  Cord  Grip 
Universally  Used 
Sold  Everywhere 


CORD  NOT 
TWISTED 


Smallest  Plug- 
Unbreakable 
No  Twisted  Cord 
Cap  Cord  Grip 
Universally  Used 
Sold  Everywhere 


9-0-3 


Benjamin  No.  903  Attachment  Plug-  is  the  most  widel)-  known 
specialty  sold  in  years.  It  merits  this  proud  distinction  be- 
cause it  has  stood  the  test  pf  use  and  time. 

IMITATED  BUY  NEVER  EQUALLED 

Order  from  your  jobber 

Benjamin  Electric  Mfg.  Co 

of  Canada,  Limited 

11-17  Charlotte  St.,  TORONTO,  ONT. 
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FERRANTI 

Transformers  Meters 


Three  Phase  Pole  or  Station  Transformers 

THREE  phase  pole  oil  immersed  trans- 
formers have  been  proved  the  most 
satisfactory  and  efficient  type.  They 
effect  a  great  saving  in  construction  costs 
and  reduce  operating  costs  to  a  minimum. 

In  Ferranti  high  efficiency  transformers  all 
coils  are  wound  with  copper  of  ample  sect- 
ional area,  thereby  reducing  copper  losses 
to  a  minimum.  They  are  designed  along 
simple  and  substantial  lines  and  all  parts 
are  easily  accessible. 

In  stock  at  Toronto  and  Winnipeg  for 
prompt  delivery  at  special  prices — 

100  to  300  Lamp  Oil  Switches 
Motor  Starters 
Ammeters  and  Voltmeters 
Portable  Power  Factor 
Indicators  &c. 

Write  us  for  particulars 


SteellCase — Top  or  Bottom  Connections 

IF  you  are  in  the  market  for  electric  met- 
ers it  will  pay  you  to  secure  prices  and 
particulars  for  Ferranti  meters.  They 
have  many  points  of  merit. 

Simplicity    of  construction. 
Perfect  accuracy. 
Cyclometer   or   clock  dials. 
Top  or  bottom  connections. 
Prompt  deliveries. 
Every    meter    carefully  in- 
spected before  shipment. 
Absolutely  guaranteed. 
Send  us  your  probable  meter 
requirements  and  let  us  make 
you  a  proposition. 
Large  stock  and  fully  equip- 
ped repair  and  erection  Shops 
at  Toronto  and  Winnipeg. 


The  Ferranti  Electrical  Co.  of  Canada^  Ltd. 


TORONTO 
90  Sherbourne  St, 


WINNIPEG 
56  Albert  St, 
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CANADIAN  AGENTS 
Federal  Engineering  Co.,  Limited 

Montreal      Toronto      Winnipeg  Vancouver 


PHOENIX 


DYNAMO 
MFG.  CO.,  LTD. 

BRADFORD  ENGLAND 


CONTRACTORS  TO 

H.M.  ADMIRALTY 
WAR  OFFICE  AND 
CROWN  AGENTS 
FOR  THE  COLONIES 


ALTERNATORS 


FEDERAL  PAYS  THE  FREIGHT 

on  Tungsten  lamps  in  case  lots  to  the  following  cities : — Hamilton,  Toronto,  Peterboro,  Ottawa, 
St.  Catharines,  Montreal,  Quebec.  Halifax,  St.  John,  N.  B.,  Winnipeg,  Man. 

Firms  contracting  for  Tungsten  and  Carbon  lamps  should 
get  our  prices  before  closing  contracts. 

Fedram  Wire  Drawn 
Tungsten  Lamps 

are  built  to  the  most  rigid  specifications  as  to 


II 


Durability 


Efficiency 


Life 


Prices  and  full  information  mailed  on  request 


We  can  make  you  an  attractive  proposition   on  Tungsten  and 

Carbon  Lamps 

Federal  Engineering  Co.,  Limited 


90  Sherbourne  St. 
TORONTO 


Unity  Building 
MONTREAL 
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C  G.  E.  Color  Matching  Outfit 


A necessity  for  the  man 
whose  business  requir- 
es the  perfect  matching  of 
colors. 


COLOR  MATCHING  OUTFIT 


TINCREASE  PRODUCTION  by  having  available 
A    a  Color  Matching  light  24  hours  every  day. 

The  spectrum  of  the  C.  G.  E.  Color  Matching 
Outfit  is  like  that  from  a  clear  north  sky.  . 

The  use  of  the  C.  G.  E.  Color  Matching  Outfit 
removes  the  natural  limitations  imposed  upon  pro- 
duction, and  "rush"  orders  can  be  accepted  with  the 
assurance  that  the  colors  can  be  properly  matched  at 
any  time  of  the  day  or  night,  because  the  light  is  un- 
changing and  the  manufacturer  is  enabled  to  main- 
tain the  highest  grade  of  uniformity  in  the  process  of 
color  matching. 


TURN  a  switch  and  you 
have  available  a  light 
perfect  for  the  matching  of 
colors. 


It  IS  Simple 

Inexpensive  to  install 

Economical  to  Maintain 

Requires  no  more  attention 
than  any  ordinary 
arc  lamp 


This  device  is  indispensable  to  textile  mills,  pulp  mills, 
dye  works,  lithographers,  manufacturers  of  dye  stuffs, 
department  stores  and  in  fact  any  establishment  whose 
output  is  dependent  upon  the  proper  matching  of  colors. 

The  outfit  is  very  simple  and  consists  primarily  of  an 
intensified  arc  lamp  with  a  special  casing  and  a  combinat- 
ion of  a  diffusing  and  several  absorption  glasses.  The 
function  of  these  glasses  is  to  reduce  the  slight  excess  of 
red,  orange  and  violet  rays  found  in  the  spectrum  of  the 
intensified  lamp,  so  that  standard  daylight  is  faithfully 
reproduced. 


COLOR  MATCHING  OUTFIT 

with  Color  Screen  Lowered 


WRITK  OUR  NEAREST  BRANCH  OFFICE  FOR  PRICES  AND  FURTHER  PARTICULARS 


Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 

Montreal   Halifax  Ottawa    Cobalt   South  Porcupine   Winnipeg   Calgary  Vancouver  Victoria  Nelson  Prince  Rupert 


TNI',  I'.Li'.c  rkicAr,  ni-:vvs 
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Reliable  Transformer  Insulation 


The  vital  parts  of  the  Type  "  H  " 
transformer  are  protected  by  composite 
insulations  which  involve  the  liberal 
use  of  mica. 

Fibrous  insulations  are  weakened 
and  may  be  destroyed  by  abnormal 
temperatures.  Mica,  under  like  con- 
ditions, maintains  its  original  insu- 
lating value. 

Fibrous  insulations  tend  to  absorb 
moisture,  which  greatly  reduces  their 
dielectric  strength,  while  mica,  under 
similar  conditions,  is  unaffected. 

Fibrous  insulations  properl}'  pro- 
portioned offer  great  resistance  against 


momentary  surges.  In  combination 
with  mica,  one  reinforces  the  other, 
resulting-  in  an  insulation  sufficient  to 
meet  every  normal  or  abnormal  con- 
dition of  service. 

Mica  has  contributed  largely  to  the 
reputation  of  the  Type  "H"  for  per- 
manence and  reliability.  When  insu- 
lating material  superior  to  mica  is 
found  it  will  be  incorporated  in  the 
Type  "H"  transformer. 

If  you  are  considering  transforiner 
investments — Look  for  the  mica. 

The  transformer  of  longest  life. 


Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 

Montreal   Halifax  Ottawa   Cobalt  South  Porcupine   Winnipeg  Calgary  Vancouver  Victoria  Nelson  Prince  Rupert 
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''GALVADUCT" 

Used  in  the  Highest  Office  Building  in  the 
British  Empire— C.  P.  R.  Building,  Toronto 


Galvaduct 

The 
Most 
Perfect 
Interior 
Construction 
Conduit 
on  the 
Market 


99 


Used 
in  the 
Largest 
Buildings 
in 

Canada 


01  §k 


■  f 


! 


"Loricated 

A  High 
Class 
Interior 
Construction 
Conduit 
of  the 
Enamelled 
Type 


Proof 
Against 
Acid  or 
other 
— -  Corrosive 
Agents 
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Always  use  "GALVADUCT"  or  "LORICATED"  to  carry 
your  wiring  and  you  will  have  protection  and  good  service. 

If  Your  Jobber  Cannot  Supply  You,  Write  Us 

Conduits  Company  Limited 

Toronto  and  Montreal 
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The  Lachute  Shuttle  Co., 

Lachute  Mills  P.Q. 

Manufacturers  of 

Cross  Arms — Space  Blocks — Birch  and  other 
Hardwood    Insulator  Pins  and  Brackets. 


Toronto  &  Hamilton 
Electric  Company 


HAMILTON 


MAKE 

Motors  for  All  Circuits 

Dynamos  for  Power  and 
Light  and  Electroplating 

Repairs  Executed  Neatly  and  Promptly 

WRITE  US 


Neat  Light  Strong  Roomy  Time  Savers 

Appleton's  New  Drawn  Steel  Unilets 

ISlierardized  or  Black  Knaiuel  Fiiiisli] 

Made  of  No.  14  guage  cold  rolled 
steel — practically  unbreakable. 
The  most  modern  conduit  fittings. 
Made  for  open  work  conduit  wiring. 
Let  your  workmen  use  them  just 
once — they  will  ask  for  them  al- 
ways thereafter. 


Type  No.  1  with  key      Type  No.  2  with  pull 
receptacle  attached.        "socket  attached . 
Snap  Switch  Unilets,  Pat.  Applied  for. 


New  Appletoi- 
Ground  C'lanip 


for  in.  and 
H  in  Conduit. 


Everyone  doing  conduit  work  should 
have  our  new  catalog-  Write  at  once- 

APPLETON  ELECTRIC  CO. 

212  North  Jefferson  St.         -  -         CHICAGO,  ILL. 

For  Sale  By 

Chapman  &  Walker,  Ltd.,  Toronto.     The  Mainer  Electric  Co.  Ltd., 
Winnipeg.       Marshall  Wells  Co.  Ltd.,  Winnipeg 
Montreal  Electric  Co.  Ltd.,  Montreal. 


Clermont  Sewer  Pipe  Co. 

Multiple  and  Single  Duct  Conduit  for 
Underground  Work 

We  challenge  the  world  on  finish  and  durability  of 
our  material.  Our  plant  is  located  giving-  us  the 
lowest  freight  rates  to  Canada. 


B.S.  BARNARD,  Vice-Pres. 


50  Church  St.,  New  York  City 


T  H  I-:    K  L   c  r  R 1  c  a  l   N  E  V\' s 


0-B  Catenary  Materials 


We  are  prepared  to  give  prospective 
customers  the  benefit  of  our  experience 
gained  by  years  of  designing  and  manu- 
facturing catenary  materials  and  observing 
them  in  service  under  various  conditions. 

Many  of  the  largest  catenary  roads  in 
Canada  and  the  United  States  adopted 
O-B  Catenary  Materials  after  thorough  in- 
vestigations and  tests. 


Some  Points  of  Merit 

Hangers  with  extruded  ear  and  steel  strap.  Clinched 
upon  trolley  wire^no  bolts,  no  screws,  maximum  clearance 
for  trolley  wire. 

Duplex  clamp  for  suspending,  steel  trolley  wire  under 
copper  messenger  —  note  duplex  construction  on  left  in 
above  illustration. 

Steady  strain  with  impregnated  hickory  arm  and  spring 
which  takes  weight  of  arm  off  trolley  wire  and  eliminates 
hard  spots  " 

Tee  Bar  Pole  Brackets  with  heavy  malleable  castings  en- 
tirely circulating  the  bracket  arm — the  kind  for  long  service. 

Full  listing  on  pages  7  to  56  of  Catalog  No.  12 


The  Ohio  Brass  Company 

Mansfield,  Ohio,  U.  S.  A. 
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Tell  Your  Customers 

The  big  selling  point  that  will  "sell" 
ninety  per  cent,  of  your  customers  is,  that 
no  more  current  is  required  to  light  three 
Sunbeam  Mazda  Lamps  than  is  necessary  to 
light  one  carbon  lamp.  Three  times  as  much 
light  at  the  same  cost. 

Every  jobber  should  carry  a  complete  stock 
of  these  lamps. 

Write  us  for  prices  and  particulars 

The  Canadian  Sunbeam  Lamp  Co.,  Ltd. 


Main  Office  and  Factory: 
Dufferin  and  Liberty  Streets 
Toronto 


Northwestern  Office  and  Warehouse: 
173  McDermott  Avenue 
Winnipeg 
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Mr.  Contractor  and  Fixture  Dealer: 

Are  you  shaping  your  policy  for  1913  ?     You  no  doubt  are  anxious  to 
promote  greater  efficiency  and  bigger  profits  for  the  year. 

Time  was  when  fixtures  sold  the  glassware,  to-day  globes  and  reflectors 
influence  the  sale  of  fixtures,  and  have  secured  many  a  good  order  and 
fixture  job  for  the  Contractor  and  Fixture  Dealer. 

"Holophane"  has  always  stood  for  a  high  standard  of  efficiency.  To- 
day  it  has  associated  with  it  lines  that  meet  the  highest  demands  for  artistic 
globes  and  reflectors. 

The  Holophane  Co.,  Ltd.,  Toronto,  are  makers  and  distributors  of  the 
longest  and  strongest  lines  of  globes  and  reflectors  in  the  world.  "  Holo- 
phane'' (Made  in  Canada)  Iris,  Veluria,  Calla,  Pyro,  Cut  and  Etched,  Holophane 
Steel  and  Porcelain  Enamel  Reflectors.  Each  line  distinctive  and  a  leader, 
one  that  will  help  build  up  your  business. 

New  designs  in  enclosed  and  semi-indirect  units.  See  all  these  new 
things  before  deciding  on  next  year's  stock.  They  will  help  promote  sales 
and  indirectly  your  profits.    Wait  for  the  Holophane  man. 

UNION  — 

Motor  Generators  for  All  Purposes 

WE  MANUFACTURE  AND  SUPPLY 

Motor  Generators  for  all  conditions  of  service  also 
a  type  specially  designed  for  Cinematograph  Work 

special    designs  exe- 
cuted   for  special 
requirements 

Send  us  your  enquiries 
we  can  handle  them 


Flexible  Coupling 

Smooth  Running- 
and 
Reliable 


Canadian  Union  Electric  Co. 

Limited 

122  Wellington  St.  West,  TORONTO— Tel.  Adel.  3150 
9  St.  Nicholas  St.  Montreal 


Mainer  Electric  Co.,  Limited 

61-63  Albert  St.,  Winnipeg,  Man. 

Representatives  for  Manitoba,  Saskatchewan,  Alberta. 
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PACKARD 

METERS 


TY  E  K  METAL  CASE 


For  All  Circuits 


Always  Reliable 


Permanent  Accuracy 


Every  Meter  Guaranteed 


TYPE  POLYPHASE 


Large  Stocks  at  St.  Catharines  and  Winnipeg  St.  John  Railway  Co.,  St.  John,  N.B. 

General  Supplies,  Limited,  Calgary,  Alta. 


The  Packard  Electric  Company,  Limited 


Factory:  ST.  CATHARINES 


General  Sales  Office 
901-902  Traders  Bank  Building, 
TORONTO 


N.  W.  Office  and  Warehouse 
WINNIPEG 
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Consideration  of 

Space  Economy 

is  often  of  great  importance  in  the  design  of  the  switchboard,  and 
this  point  we  have  borne  in  mind  in  the  development  of  our  appar- 
atus aiming'  to  produce  for  each  class  of  service  the  Circuit  Breaker 
best  adapted  to  the  end  in  view,  embodied  in  the  smallest  dimensions 
consistent  with  satisfactory  performance. 

The  I»T»E  Dublarm 

Circuit  Breaker,  N-X  Type,  illustrated  at  the  top  of  the  page  is  a 
striking  instance  of  this  developmen^  It  is  widely  used  for  the  pro- 
tection of  direct  current  lighting  and  power  feeders  of  250  volts  or 
less,  and  is  also  well  adapted  for  the  protection  of  individual  motors. 

THE  CUTTER  COMPANY,  PHILADELPHIA 

W.  < '.  .lessup.  12U  IJbcily  .Street.  New  York  C;it,\  . 
H.  F.  Darby.  Jr.,  1501  Monadnock  Block,  Chicago.  111. 
H.  W.  MacVaugh,  1122  Park  Building.  Pitt.sburKh.  I'a. 
Thos.  E.  Beaslev.  751  EUicott  S(|uare,  Buffalo,  N.V. 
C.  E.  Wise,  127  Eord  Biiildinn,  Detroit,  Mich. 
Eccles  &  Smith  Co..  71  First  Street.  .San  Eraueiseo.  Cal. 
Eccles  &  Sniitli  Co..  V.'l  S,  Los  Anpeles  St.,  Los  Angeles.  Cal- 
Eccles  &  Sniilh  (.'o.,  <is  First  Street,  Portland,  Ore. 
Electric  Mannfacturers'  Sales  Co.,  Tramway  Bldg..  Denver.  Col. 
I-T-E  Electric  Co..  72  Finsbiiry  Pavement  K.( '..  London,  Eng. 
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HYDRAULIC  TURBINES 

WITH 

OIL  PRESSURE  GOVERNORS 


Governor  and  Outside  Gate  Rigging 


We  design  and  build  reaction  turbines  of 
the  highest  efficiency. 

Our  new  oil  pressure  governor  provides 
the  safest  and  most  sensitive  regulation. 

Works — Montreal 


Sales  Offices :    MONTREAL,  613  Canadian  Express  Co.  Bldg.    TORONTO,  810  Traders  Bank  Bldg. 

WINNIPEG   601  Builders  Exchange  Bldg.  VANCOUVER,  Dominion  Bldg. 

COBALT  CALGARY 


ALLIS-CHALMERS-BULLOGK 

LIMITED 


T  H  R    \l  L  1^  ( •  1  R  I  ( ;  A  f ,    N  E  W  S 
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The  Story  of  the  TungstoKer 

is  found  in  convenient  bulletin  form, 
present  issues  being  as  follows : — 


FOLDING 

CLASSIC 

HAMMERED 

MAZDA  BOX 

SHOWER 

TTC 


Tungstoliers  Bui 


letiri  No.  20a 
No.  80 
No.  100a 
No.  100a 
No.  100a 
No.  110a 


Also  special  designs  for  special  purposes. 

THE  TRADE  SUPPLIED  ON  REQUEST 


$toliejr 


of  Canada,  Limited 
Head  Office  :   212  King  SL  West,  TORONTO 


Engineering  Works  of  Canada,  Limited 

Head  Offices:  New  Birks  Building,  MONTREAL,  QUE. 

Induction  Motors 

Enclosed  Type 

The  capacity  of  the  ordinary  type  of  enclosed  motors 
is  often  less  than  half  of  the  corresponding  open 
type.  The  patented  design  of  our  motors  type 
"NE"  embodies  a  radical  improvement  of  that  draw- 
back. The  capacity  of  our  enclosed  motors  is  only 
15%  smaller  than  the  capacity  of  the  same  open 
type,  which  enables  us  to  supply  a  motor  of  a  spec- 
ified rating  at  a  cost  only  slightly  increased  over  the 
open  type. 

Builders  under  the  patents  of  the 

Societe  Alsacienne 


'ENCLOSED  MOTOR  (showing  fan  for  external  circulation). 


ESTABLISHED  1826 


Mechanical  and  Electrical  Machinery 
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MAR 


SHALL- 


—  LIMITED  — 
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ELECTRICAL  APPLIANCES 
DUNNVILLE,  -  ONTARIO 

Agents  for  Jewel  Electrical  Company,  Chicago 

Precision  Instruments 


for 

Switchboard,  Laboratory, 
Portable,  Automobile, 
A.  C.  or  D.  C. 


An  Instrument  for  Every  Purpose 
PROMPT  SHIPMENTS  BROAD  GUARANTEE 


VICKERS  LIMITED 

Patent   Automatic    Reversing  Drive^for   Planing  Machines 


Complete 
Equipments  for 
the  electrical 
lighting  and 
driving  of  ma- 
chine shops, 
factories,  etc. 


3000  K.  W.,  6600-volt,  164  R.  .M.  3-Phase  Generator  for  the  City  of  Winnipeg.  Five 
Generators  have  been  supplied 


Turbo 

Generators 

Motors 
of    all  types 

Motor 

Generators 

Rotary 

Convertors 


Head  Office  for  Canada :  Lewis  Building,  Montreal 
Mr.  J.  F.  I.  Thomas  (Representative) 


Works : 

River  Don  Works,  Sheffield,  England 


MURRAY  PATENTS 


The 


Metropolitan 

Devices 


Standard  Test  and  Fuse  Block.  Can 
be  used  on  any  metered  service 
up  to  30  amperes  capacity. 


Give 


Protection  to  your  meters, 
Safety  to  your  system  and  employees, 
and  are  adaptable  to  any  meter. 

By  Using  Metropolitan  Devices 

The  Central  Station 

Will  control  all  service  fuses. 

Will  safely  test  and  change  meters 
without  interruption  of  service. 

Will  prevent  theft  of  current. 

Will  save  from  25  to  50  per  cent 
of  meter  installers'  and  testers'  time. 

Will  quickly  and  cheaply  seal  ser- 
vices when  meters  are  removed. 

WRITE  FOR  PARTICULARS 

Metropolitan 
Engineering  Company 

90  Sherbourne  Street 


Toronto 


MURRAY  PATENTS 


Canada 


Slnndard  Test  niul  Fuse  lUot  k.  I'liii  !« 
used  in  any  metered  service  over.'tii 
amperes  capacity.    Installed  in 
box.  cover  removed  and  ap- 
plied to  Thompson  meter. 
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CANADIAN  BRITISH 
ENGINEERING  CO. 

LIMITED 


Successors  to 

The  James  Stuart  Electric  Co. 

Wholesale  Importers  and  Distributors  of 

Electric  Supplies  and  Engineering  Apparatus 


A  LARGE  and  VARIED  STOCK 
carried  at  WINNIPEG  WAREHOUSE 

including  .—Wires  and  Cables,  Conduits,  Conduit  Fittings  and  Boxes, 
Switches,  Fuses,  Cutouts,  Sockets,  Receptacles  &c. 

Madza  and  Carbon  Lamps 
Street  Light  Fittings  and  Line  Material 
Telephones,  Bells  and  Fire  Alarms 
Dry  Cells  and  Secondary  Batteries 
Heating  and  Cooking  Devices 
Automobile  Accessories,  &c.  &c. 


OUR  ENDEAVOR 
is  to  ship  standard  supplies  the  day  order  received 


324  Smith  Street  2  Toronto  St.  4  Queen  Victoria  St. 

WINNIPEG  TORONTO  LONDON,  ENG. 


THE     ELECTRICAL  NEWS 


H.  WEIDMANN, 


RAPPERSWIL, 
SWITZERLAND 


Maker  oj  PRESSPAN  and  INSULATING  MATERIAL 
PRESSBOARD  (Prcsspan)    in  Sheets,    Rolls  and  Tapes, 
Presspan  lubes  and  stampinfjs,  Black  Presspan. 
AMIANITE  (  vulcanized  Asbestos),  Coil  Frames,  Spools  for  Dynamos, 
Motors  and  Transformers  ;  Insulating  Blocks,  Tubes,  Plates,  &c. 
ASBESTOS  CEMSHI  in  pUtes,  arc  shields  for  controllers,  etc. 
CORNITE  (  h'gh-tension  material ).     Handles  for  Switch-gear  and 
heating  apparatus,  controller  insulation,  moulded  parts  of  all  kinds. 
MICA  and  Substitutes,  Insulating  Pearls,  Transformer  Spools 
Japatiesa  Paper  in  Rolls  and  tares. 
Oil-varnislied  Linen,  Diagonal  Tapes.  Oil-varnished  Silk  and  Paper. 

Insulators  for  Electric  Furnaces,  Tramways,  &c.,  &c. 


Our  Telephones  and  Apparatus  are  Par-Excellent 

Are  Made  for  Good,  Hard,  Honest  Service 

They  have  withstood  the  real  test — Years  of  exacting  service.  Our  Tele- 
phones represent  the  last  word  in  desio^ii  and  construction  and  are  strong, 
durable  and  attractive.     Furnished  in  all  popular  finishes. 

Get  our  prices  on  Switchboards,  Series  Telephones,  Bridging  Telephones, 
Desk  Telephones,  Extension  Bells,  Magneto  Bells,  Transmitters,  Receivers, 
Induction  Coils,  Condensers,  Magnetos,  Batteries,  Plugs,  Jacks,  Drop.s,  Lamps, 
and  all  kinds  of  Telephone,  Switchboard  and  Exchange  Equipment,  including  the 
most  efficient  protective  apparatus  on  the  market. 

LET  US  KNOW  YOUR  REQUIREMENTS 

Bulletin  No.  i — Switchboards  and  accessories. 
Bulletin  No.  2 — Telephones  and  accessories. 
Bulletin  No.  3 — Telephone  Protective  Apparatus. 
Bulletin  No.  4 — Railroad  Dispatchers  Telephones, 

Switchboards  and  apparatus. 

LAFAYETTE  ELECTRIC  &  MFG.  COMPANY 

LAFAYETTE,  INDIANA,  U.  S.  A. 


"GIANT" 
RAILROAD   TRACK  RATCHET 


(SINGLE  .VCTINO 


Made  with  24-inch  haiHle  only,  baking  No.  2 
SQUARE  TAPER  Shauk  Drills. 

The  Keystone  Mfg.  Co.,  42  Chandler  St.,  Buffalo,  N.Y. 


••BELL 


Hig^h  Efficiency  Sing-le 
Phase  Motors 

Meet    All  Requirements 

Lart;i'  >luik  lanicil 
througluuil  tho  oomitry 
for  immodinto  shipinciit. 

Attractive  Prices  consis- 
tent with  QUALITY 

Our  bvilli'lin  Xo.  138 
wliifh  fully  dosoribes 
tlieiii  will  be  sent  to  all 
interested 


Bell  Electric  Motor  Co.,     ^''"'^'^'^^'^•YORK  city 

LICEXSKD.  Faitoiy.  (iAHWOOD,  N.  .1. 

Canadian  Keinvsi  nlativo : 
The  Masco  Company,  Ltd.,  205  Yonge  St.,  Toronto,  Can. 

Stock  cai'vied  in  Canada 
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We  Purchase  Outright 

entire  issues  of  bonds 
on  steam  and  elec- 
tric railroad,  g'as, 
electric  and 
hydro -electric 
properties. 


N.  W.  HARRIS  &  CO. 

Establishea  1882 
Incorporated  1911 

35  Federal  Street,  Boston,  U.S.A. 


MEANS  THE 

Best  Construction  Tools 


Increase  the  effici- 
ency of  your  men 
by  furnishing  them 
the  Best  tools. 

Send  for  Catalogue 


Oshkosh  Mfg.,  Co. 

South  Main 
Oshkosh,  Wis. 


A  Clear  Road  To 
The  Money  Fields 


Continuous  direct-to-consumer  advertising  of  Hubbell  Reflect- 
ors has  opened  the  way  to  the  money  fields  for  hundreds  of 
Dealers  and  Contractors.  Don't  be  satisfied  to  sell  lamps  alone. 
Follow  the  trail  of  every  lamp  sale  and  sell 


Hubbell  Reflectors 


Get  after  the  factory  trade.  Factory  owners  want  reflectors  that 
are  shaped  right,  priced  right  and  above  all  quality  right.  They 
get  what  they  want  in  Hubbell  Tin,  Brass,  Aluminum  and 
Steel  Reflectors.   This  is  a  live  line  to  tie  up  to. 

Write  for  Free  Advertising  and  Sales  Helps 


R.  E.  T.  PRINGLE  Mfrs.  Agt. 

Windsor  Toronto  Montreal 


THE    KLI<:('lkl(AL  NIvW-S 
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Two  Sides  of 
This  Battery  Question 


TRADE   MARK  R.CCISTERED 


IGNITQR 


DESIGNED 
ESPECIALLY  FOR 
GASOLINE  ENGINES 
MOTOR  BOATS 
GAS  ENGINES 
AUTOMOBILES 

ANt> 

GENERAL  IGNITION 
WORK 

^ACH  Cell  FULLY  CUARANiefO 
MADE  IN  CANADA 

AND  MANUFACTURING  CO  Limited 
JJONTREflL  HALIFAX  TORONTO 
^'KNIPEC  REGINA  CALGAR/ 

^BMONmoN  VANCOUVBB 


The  two  chief  quali- 
ties required  in  an 
ignition  battery,  ab- 
solute reliability  and 
long  life,  have  been 
attained  in  the  highest 
possible  degree  in  the 
"Northern  Six  Ignit- 
or".  That's  why  it 
is  raal  economy  for 
you  to  use  the  "Nor- 
thern Six  Ignitor". 

If  you're  selling  ignit- 
ors  you'll  appreciate 
this  fact  too.  The 
"Northern  Six  Ignit- 
or" can  be  recom- 
mended without  hesi- 
tation. You'll  reap 
the  benefits  that  come 
with  satisfied  trade. 


DIRECTIDNS  FOR 

WIRING  IN 
^  MULTIPLE  SER1E5 


ABOVE  WILL <IIVE 
7 Vz  VOLTS  . 
50  AMPER  ES 


ABOVE  WILL  GIVE 

T/l  VOLTS 
75  AMfiERES 


MONTREAL 


THL 


AND  MANUFACTURING  CO.  LIMITEa 


Manufacturer  and  Distributor  of  Telephone  and  Fire  Alaim 
Apparatus    and    Electrical    Supplies    for    every    possible  need 


HALIFAX 


TORONTO  WINNIPEG 


REGINA       CALGARY  EDMONTON 


VANCOUVER 


24 


\'HE    ELF.CTRICAL  NEWS 


We  specialize  as  follows:  

Street  Railway  Supplies  Pole  Line  Material 

Hot  Point  Heating  Apparatus 
Tungsten  and  Carbon  Lamps 
Lighting  Fixtures  Wires  and  Cables 

Arc  Lamps  and  Carbons 
General  Supplies  of  all  kinds 

Car  Heaters  and  Trucks 
Headlights  and  Panel  Boards 
Telephones  and  Transformers 


Let  us  quote  you  prices.    It  will  save  you  money. 

Dawson  &  Company,  Limited,  Siintrea! 


Monarch  Electric  Company,  Limited 

St.   Lambert,   P.  Q. 


DISTRICT  MONTREAL 

Hliono :   Main  3988 

Montreal  Exchange 


We 
manu- 
facture 


Electrical 
^  ^  Specialties, 
o^^^/  Switchboards, 
Switches 

Transformers 

and  numerous  other  Electrical  Ap- 
pliances but  space  prohibits  enlarge- 
ing  on  them  in  this  issue. 


'i'Hi{       i<:c  r R  I CA L  news 
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The  Parmenter 
Automatic  Wheel  Guard 

For  Street  Cars 


These  wheel  g'uards  are  attached  to  the  tiLick  of  the  car  and  are  absolutel)- 
automatic,   always  follows  the  rail   whether  on  a  curve  or  straigfht  track. 

Arrangements  for  the  manufacture  of  these  wheel  guards  have  been  made 
with  the  Schofield — Holden  Machine  Co.,  Ltd.,  Toronto,  Canada,  under 
Canadian  Patent  No.  131,381  Dated  Feb.  28,  1911  andean  be  seen  in  oper- 
ation at  their  factory  2  Carlaw  Ave. ,  Toronto.     For  further  informal  ion  address 


Parmenter  Fender  &  Wheel  Guard  Co. 


89  State  Street 


Boston^  Mass. 
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"NULITE" 

TUNGSTEN  LAMP 


DRAWN 
WIRE 


CONTINUOUS 
FILAMENT 


Will  stand  handling  like  a  Carbon  Lamp. 

Note  the  simple  nature  of  the  package,  which  however  is  perfectly  safe  owing  to 
the  hardy  nature  of  the  continuous  filament  used  in  this  lamp. 

Dealer  and  Consumer 

alike^  cannot  afford  to  be  without  this  lamp, 
the  most  profitable  of  them  all. 

MANUFACTURED  BY 

The  Canadian  Tungsten  Lamp  Co.,  Ltd. 

Hamilton       -  Ont. 


Branches  at — 
Montreal— 73  St.  Alexandre  St. 
Winnipeg"5(i  Albeit  St. 
Vancouver — Hfl.5  Water  St. 


Agencies — 
St.  John,  N.  B.— T.  INfcAvity  &  Sons 
Halifax,  N.  S. — Paiquhar  Bi'os,,  Limited 
Quebec,  Que. — Mechanics  Supply  Co.,  Limited 
Toronto,  Ont. — Dominion  Illiiminating  Rental  Co. 
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It  will  be  profitable  for  you 

to  read  this  booklet  describing  iiow  high 
quality  weatherproof  wire  is  made.  The 
production  of  satisfactory  weatherproof 
wire  is  largely  a  matter  of  suitable  ma- 
terial and  careful  and  experienced  work- 
manship in  manufacturing  processes. 
We  control  every  step  in  the  manufac- 
ture of  our  wire  from  copper  bar  to 
Bnished  product,  and  can  afford  to  stand 
back  of  it  with  our  reputation. 

"Standard" 
Weatherproof  Wire 

has  been  tested  by  over  30  years  of  successful  service  under  various  and  exacting  conditions. 
As  made  in  Canada  it  combines  superior  quality  with  all  the  advantages  of  a  home-made  pro- 
duct— adaptability  to  the  special  requirements  of  your  service,  prices  as  low  as  quality  permits, 
promptness  in  quoting  prices,  in  shipping,  in  short,  better  service. 

Write  for   Weatherproof  Booklet  No.  ig8. 

Standard  Underground  Cable  Co.,  of  Canada,  Ltd. 


Montreal,  Que. 
Boston,  Mass. 


Hamilton,  Ont. 


Manufacturers  of  Electric  Wires  and  Cables  of  all 
kinds,  all  sizes,  for  all  services,  also  Cable  A-Ccessories. 


Winnipeg,  Man. 
Seattle,  Wash. 


The  Lion  M  Tungsten  Lamps 


The  Ideal  Lamp  for 
Business  Premises 

Strong,  reliable  manufacture, 
Long  Life,  More  Light  all 
the  time.  Specially  adapted 
for  use  in  Offices,  Stores  and 
Factories. 

TO  THE  TRADE 

We  are  now  ready  to  fill  large  or 
small  order.s  from  stock  and  make 
immediate  deliveries  and  complete 
shipments. 

.Special  prices  and  di.sconnts  on 
trade  orders. 

In  lots  of  l.tKKi  and  over,  we  etch 
on  each  lump  any  name  or  mark  re- 
quired free  of  charge. 

Samples  submitted  for  testing. 

Special  quotations  made  oa  requeit 
wrile  us  your  rtqulremealM 


Electrical  Products  Company,  of  Canada 

28  Wellington  St.  West  (Tel.  Main  2298)  Toronto 

District  Agents:  EDMONTON— Miller  &  Miller    HAMILTON-C.  T.  Inman  &  Co..  157  James  St.  S. 
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Bertram  No.  3  Double  Axle  Lathe 


Holds  the  Canadian  Record  for 
maximum  output  per  day. 

We  build  a  complete  line  of 
Heavy  Tools  adapted  to  the  best 
Railroad  Practice  to  meet  modern 
High  Speed   Steel  requirements. 


If  interested  in  Heavy  Locomotive  and  Railway  Shop  Tools  write  for 

Photographs  and  Specifications 

The  JOHN  BERTRAM  &  SONS  CO.,  Limited 

DUNDAS,  Ontario,  Canada 

Sales  Agents:  The  Canadian  Fairbanks-Morse  Company,  Limited 


KNO^V  y°^'  requirements  demand  good 
— —  quality,  efficiency  and  economy  in 
first  cost — All  our  material  is  designed  with  an  expert 
knowledge  of  exact  service  conditions,  and  is  produced 
from  the  best  materials  and  workmanship  obtainable  in 
the  markets-  — Let  us  do  your  worrying. 

Electrical  Engineers  Equipment  Co. 

10-12  N.  Desplaines  Street,  Chicago,  III. 
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Lightning  Arresters 

Apparently  the  most  important  advance  that  has  been 
made  in  recent  years  in  the  theory  ,of  high  tension  transmis- 
sion and  the  difficulties  surrounding  it,  is  contained  in  the 
announcement  that  much  of  the  trouble  which  was  formerly 
stipposed  to  be  due  to  excessively  high  voltage  is  now  be- 
lieved to  l)e  caused  by  high  frequencies.  That  is,  it  is  now  be- 
lieved that  whereas  a  high  tension  line  may  operate  normally 
at  3.5  or  50  or  60  cycles,  a  lightning  lla^h  in  the  vicinity  of  the 
line  may  increase  this  number  enormously  to  anywhere  in 
the  neighborhood  of  1,000,000  cycles.  Thus  it  would  appear 
that  the  apparatus  that  has  been  designed  in  the  past  to 
withstand  voltages  of  two  or  three  times  the  normal  working 
voltage  of  the  line  has  not  fully  provided  for  one  of  the  most 
important  contingencies. 

This  point  was  brought  out  recently  in  a  paper  by 
Messrs.  Imlay  &  Thomas,  describing  some  experiments  they 
had  made  in  connection  with  the  design  of  insulators  for  a 
new  line.  In  the'se  investigations  it  came  out  that  insulator^ 
constructed  and  tested  for  a  normal  working  voltage  of  20,000 
to  30,000  ^'otls  would  puncture  repeatedly  at  a  much  lower 
voltage  than  this  when  the  frequency  of  the  discharge  was 
increased  to  a  number  comparable  with  that  of  a  lightning 
Hash.  As  a  result  of  these  experiments  therefore,  an  insu- 
lator was  finally  designed,  having  in  view  the  destructive 
effects  of  high  frequcnc}^  discharges  r;itlicr  tli;ni  those  of 
high  voltage. 

The  present  issue  of  the  Electrical  Xe\v>  contains  an 
article  on  lightning  troubles  by  Mr.  Lofvengren  in  which  the 
author  speaks  of  the  weaknesses  of  the  average  lightning 
arrester  and  maintains  that  a  type  of  equipment  similar  in 
operation  to  an  ordinary  condenser  is  the  only  satisfactory 


means  of  taking  care  of  this  high  frequency  discharge.  Jt 
is  pointed  out  in  this  paper  that  lightning  troubles  are  due 
to  three  causes,  (a)  Static  charges  of  electricity  which  may 
set  up  a  surge  on  the  line  and  which  are  best  cared  for  by 
some  short  circuiting  low  resistance  type  of  equipment,  (b) 
Lightning  flashes  which  strike  the  line  and  which,  it  is  claim- 
ed cause  only  local  trouble  and  (c)  high  frequency*  surges, 
which  are  the  re-nlt  of  lightning  flashes  taking  place  from 
cloud  to  cloud  or  from  cloud  to  earth  in  a  direction  approxi- 
mately parallel  to  tiie  line.  These  induction  high  frequency 
surges,  it  is  claimed,  are  the  ones  which  travel  considerable 
distances  along  the  line,  and  are  responsible  for  most  of  the 
destruction  to  generators,  transformers,  etc.  For  this  kind 
of  trouble  the  condenser  type  of  lightning  arrester  is  claimed 
to  be  particularly  effective.  The  article  deals  with  the  ques- 
tion in  a  more  or  less  mathematical  way  but  the  underlying 
principles  may  be  understood  without  any  reference  to  these 
parts. 


Auburn  Power  Plant 

In  this  issue  we  print  a  detailed  description  of  the  deve- 
lopment plant  of  the  Electric  Power  Company  at  Auburn  dam 
in  Peterborough,  in  which  a  number  of  unique  features  have 
been  introduced.  One  of  these  is  the  installation  of  a  speci- 
ally designed  and  practically  water-tight  travelling  sluice 
gate  which  has  been  provided  for  emptying  the  wheel  pits 
for  repair  or  examination  purposes.  This  gate  is  some  15  ft. 
X  14  ft.,  constructed  of  riveted  boiler  plate,  and  carried  by  a 
travelling  gantry  constructed  of  structural  steel  and  niountcrl 
on  four  cast  iron  wheels.  The  gate  itself  is  fitted  with  cir- 
culating rollers  at  each  side  to  run  in  the  concrete  stop  log 
gains.  With  this  arrangement  the  gate  can  be  lifted  or 
lowered  under  a  full  head  of  water  with  the  turbine  gates 
wide  open.  Leakage  is  reduced  to  a  minimum  by  means  of 
adjustable  skin  side-bars  which  serve  as  guides  and  arc  set 
into  place  after  the  gate  is  closed.  The  gate  is  moved  along 
the  rails  by  means  of  a  hand-gear,  but  can  be  raised  or 
lowered  electrically.  Even  against  quick  running  water  pass- 
ing through  the  opening,  under  the  maximum  head,  thi-  gate 
can  be  lowered  or  raised  in  about  2%  minute>. 

.\nother  interesting  departure  in  the  design  is  th.at  in 
connection  with  the  transformer  house.  Xo  cr;ine  has  been 
provided  here,  but  a  door  is  placed  in  front  of  each  tivins- 
former  which  admits  of  the  unit  being  run  out  of  the  trans- 
former house  (on  a  track)  after  which  it  is  run  down  to  the 
power  house  for  disassembling.  This  greatly  reduces  the 
size  of  the  transformer  house  and  saves  the  expense  of  extra 
equipment,  .\nother  feature  is  the  provision  made  for  a 
railway  crossing  over  the  main  river  dam  which  it  is  intended 
the  Peterborough  Radial  Railway  will  use  at  some  future 
date.  In  the  power  house  perhaps  the  most  noticeable  varia- 
tion from  every  day  practice  is  the  heavy  fly-wheel  attached 
to  the  generator  and  particularly  the  thin  disc  shape  of  this 
wheel  by  which  the  manufacturers  were  able  to  greatly  in- 
crease the  inertia  of  their  generator  without  .practically  any 
change  in  design  other  than  n  slio-ht  widening  of  the  base 
frame  work  . 


Self-Starting  Motors 

The  electric  motor  has  proved  so  satisfactory  for  driv- 
ing mine  pumps  and  fans  that  it  seems  almost  impossible  to 
improve  it.  It  can  be  placed  wherever  a  pump  or  a  fan  can 
be  located,  a  couple  of  wires  supply  it  with  the  power  it 
needs,  and  when  running  it  requires  no  attention  whatever 
beyond  occasional  inspection  and  oiling.  In  fact,  these  mo- 
tors have  proved  themselves  so  useful  and  economical  that 
tl.ey  are  rapidly  displacing  all  other  forms  of  power  for  fan 
and  pump  service  wherever  electricity  is  available. 

.\n  improvement  has.  however,  been  recently  developed 
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which  greatly  increases  the  value  of  motors  for  mine  work. 
This  improvement  consists  in  making  the  direct  current  mo- 
tor self-starting.  Heretofore,  while  it  has  been  possible  un- 
der some  conditions  to  start  them  from  the  power  hou>e. 
most  motors  driving  mine  pumps  and  fans  had  to  be  started 
by  hand.  Hence,  if  , the  power  went  off  temporarily  for  any 
reason,  the  motors  stopped,  necessitating  an  attendant  go- 
ing to  each  station  to  start  them  again.  With  the  new  self- 
starting  d.c.  motors,  this  inconvenience  is  done  away  with. 
When  the  power  fails,  the  motors  stop,  it  is  true,  but  as  soon 
as  the  power  comes  on  .again,  the  motors  start  automati- 
cally and  settle  down  to  work  as  though  nothing  had  hap- 
pened. Moreover,  starting  boxes  are  rendered  unnecessary, 
and  the  wiring  is  of  the  simplest  possil)le  character.  An 
occasional  visit  of  inspection  is  now  all  the  motors  refiuire. 
Otherwise  they  can  be  left  entirely  to  themselves. 

These  motors  have  been  thoroughly  tried  out  in  prac- 
tical service  and  their  uses  are  commending  them  highly. 
The  electrical  characteristics  of  the  self-starting  motor  dif- 
fer but  little  from  those  of  the  usual  type,  the  only  altera- 
tion being  in  the  use  of  a  heavier  compounding  winding 
which  reduces  the  flow  of  current  when  starting.  Mechan- 
ically, there  is  no  change.  Self-starting  motors  are  made  in 
ratings  up  to  20  horse  power  for  the  \-oltages  usually  em- 
ployed in  mine  work.  They  can  be  supplied  for  all  kinds  of 
pump  and  fan  service. 


actual  load  modified  so  as  to  compare  the  poles  on  a  b;isis 
of  equal  diameters.  The  modulus  of  rupture  is  the  unit  load 
in  pounds  per  square  inch  which  disregards  size  and  length." 


Red  vs.  White  Cedar 

At  a  recent  convention  of  the  Western  Red  Cedar  Asso- 
ciation held  in  Spokane,  a  preliminary  report  was  made  by 
the  United  States  Department  of  Agriculture  on  the  rela- 
tive strength  of  the  northern  white  cedar  and  the  western 
red  cedar.  The  report  covered  a  series  of  tests  on  fifteen  7 
in.  top  3.)  foot  poles  of  each  species.  The  northern  white 
cedar  poles  were  purchased  from  the  Minnesota  district  which 
produces  them.  The  western  poles  were  shipped  from  one  of 
tiie  yards  in  the  neighborhood  of  Sandpoint,  Idaho.  In  each 
case,  care  was  taken  to  secure  poles  representing  the  average 
grade  of  materuil. 

The  test  goes  to  show  that  the  western  red  cedar  pole 
exceeds  in  strength  that  of  the  Michigan  white  cedar  type 
by  approximately  100  per  cent.,  and  is  as  follows: — 

"Since  all  tests  on  full  sized  poles  of  Michigan  white 
cedar  and  Idaho  red  cedar  furnished  by  your  association  have 
been  completed,  I  wish  to  give  you  a  preliminary  report  of 
the  results  of  these  tests. 

"In  all,  fifteen  poles  of  each  species  were  tested  in  an 
Olsen  200,000  pound  Universal  Testing  Machine  which  had 
been  modified  with  special  framing  to  accommodate  the  fttll 
sized  poles.  The  two  ends  of  each  pole  were  held  stationary 
and  the  load  was  applied  at  a  point  corresponding  to  the 
ground  line  after  the  pole  is  set. 

"The  Michigan  white  cedar  poles  were  much  inferior  in 
quality  to  the  Idaho  red  cedar  poles,  since  all  of  the  Michi- 
gan poles  contained  varying  amounts  of  center  rot  and  were 
very  rugged  due  to  a  large  number  of  knots,  some  of  them 
of  considerable  size.  Only  three  of  the  Idaho  cedar  poles 
showed  traces  of  center  rot  and  all  Idaho  ]ioles  were  quite 
free  from  knots.  The  center  rot  and  knots  in  poles  are 
serious  defects  when  the  strength  is  considered. 

"The  following  figures  show  a  comparison  between  the 
strength  of  the  two  s])ecies  of  poles  which  your  association 
contributed : — 

Modulus  of  rupture.     Breaking  'oad 
Ills,  per  sq.  in.        lbs.  per  si|.  in. 

Michigan  white  cedar  :s,400  >S,4:!() 

Idaho  red  cedar    6,670  18,510 

"The  breaking  load  given  above  is  not  the  actual  average 
load  required  to  work  the  poles  to  destruction,  hut  is  the 


Farewell  to  Mr.  Kelly 

Hamilton,  the  Birmingham  of  Canada,  the  city  with  400 
industries  and  which  claims  the  proud  distinction  of  utilizing 
more  electric  energy  for  motive  power  purposes  in  proportion 
to  its  size  than  any  other  city  in  Canada,  was  the  scene  of 
an  enthusiastic  meeting  of  the  employees  of  the  Hamilton 
Electric  &  Power  Company,  held  under  the  auspices  of  the 
Hamilton  section  of  the  N.E.L.A.  on  Wednesday,  January 
23nd,  over  100  employees  being  present.  Much  added  interest 
surrounded  this  meeting  as  it  was  understood  to  represent 
the  farewell  of  President  T.  F.  Kelly,  one  of  the  best  known 
men  to-day  in  the  electric  light  field  in  the  United  States 
and  Canada. 

The  pro.gram  included  a  farewell  address  1)y  jiresident 
Kelly;  several  musical  selections;  an  illustrated  lecture  on 
the  Panama  Canal  bj^  G.  W.  Magalhaes,  T.E.L.  Co.,  Toronto; 
presentation  of  life-size 
photograph  of  President 
Kelly  to  the  section;  res- 
ponse by  president-elect 
L.  W.  Pratt;  and  the  pre- 
sentation of  a  cabinet  of 
silver  to  Mr.  Kelly  by  the 
employees  of  the  com- 
pany. During  the  even- 
ing short  addresses  were 
also  given  by  treastirer 
G.  D.  Fearman,  Mr.  W. 
G.  Angus,  general  super- 
intendent light  and  power; 
line  superintendent  Chas. 
G.  Choate,  and  by  Mr. 
Geo.  W.  Ames,  ex-presi- 
dent of  the  Buf?alo  section. 

The    meeting    assumed  jyj^         p  Kelly 

largely    the    nature    of  a 

farewell  to  its  president,  Mr.  Thos.  F.  Kelly,  who  has  been 
contract  agent  for  the  company  for  the  past  four  years,  dur- 
ing which  time  he  has  filled  the  position  with  credit  to  him- 
self and  to  the  satisfaction  and  benefit  of  the  company.  Mr. 
Kelly  is  regarded  as  a  specialist  in  sales  of  the  commercial 
end  of  the  electric  light  and  power  business,  and  has  been 
employed  with  the  H.  E.  L.  &  P.  Co.  in  various  capacities, 
continuously,  since  the  year  1900.  He  is  leaving  very  shortly 
to  assume  the  position  of  sales  manager  at  the  Dayton  Elec- 
tric Power  &  Light  Co.  and  its  subsidiaries,  where  he  will 
have  a  much  larger  field  for  the  expansion  of  his  activities. 
To  the  efforts  of  Mr.  Kelly,  almost  entirely,  is  due  the  for- 
mation of  the  Hamilton  section  of  the  N.E.L.A.,  and  since 
its  inception  he  has  held  the  ofiice  of  president.  He  is  also 
a  member  of  the  Commercial  Committee  of  the  Canadian 
Electrical  .\ssociation. 

Aside  from  his  work  in  the  electrical  lield,  Mr.  Kelly  has 
taken  an  active  interest  in  the  development  of  Hamilton. 
He  was  secretary  of  the  Hamilton  .\d  Club,  was  an  aggres- 
sive member  of  the  Board  of  Trade,  and  was  also  on  the 
Publicity  Committee  of  the  Hamilton  Centennial  Associa- 
tion. His  affable  manner  and  personality,  together  with  his 
sterling  qualities,  have  made  him  a  host  of  friends  in  Hamil- 
ton, who  will  regret  very  much  that  he  is  leaving  them,  but 
will  load  him  with  good  wishes  for  cnntinued  advancement 
in  Ills  new  si^here  of  action. 


The  New  York  state  government  is  at  present  fighting 
to  wrest  from  the  federal  government  the  control  of  the 
water  powers  on  the  Niagara  river. 
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Re  Underwriters'  Requirements 

The  I'Iditor  of  llu'  I'^Iectrical  News, 
Toronto,  Ontario. 
Dear  Sir, —  I  note  with  'r^runi  interest  your  editorial  and 
the  accompanying  re-print  of  report  made  to  tlie  British 
Board  of  Trade  on  the  above  matter.  While  you  are  in  the 
main  correct  as  to  the  high  standard  of  British  manufac- 
tured articles,  there  are  still  a  number  of  appliances  and  ar- 
ticles of  manufacture  of  British  make  that  are  not  in  many 
respects  up  to  the  standard  of  American  or  Canadian  goods 
intended  for  similar  purposes.  1  know  of  what  I  speak  as 
I  have  been  in  this  work  for  the  last  eighteen  years  and 
have  repeatedly  had  to  refu.se  to  ,-iccept  British  made  ap- 
pliances and  material,  although  this  city  does  not,  in  spite 
of  the  statement  of  Mr.  Wickes,  insist  upon  the  Labora- 
tories label.  It  seems  to  me  in  this  question  that  two  points 
have  to  be  considered,  namely;  first,  the  standard  of  quality 
and  the  fitness  for  the  duty  and,  second,  the  standardization 
of  dimensions  of  certain  appliances,  such  for'  instance  as 
cutouts  or  fuses.  You  will  remember  the  years  of  effort 
that  were  necessary  before  a  simple  matter  like  the  .stand- 
ardization of  enclosed  fuses  was  reached  and  similar  actii.m 
in  regard  to  lamp  sockets  and  lamp  bases. 

Mr.  Wickes  seems  to  be  afraid  that  under  the  present 
arrangements  the  Laboratories  impose  no  restrictions  as  to 
the  "danger  to  life"  factor.  It  is  true  that  the  Underwriters 
are  largely  represented  on  the  National  Code  Committee, 
but  all  the  other  interests  are  also  represented,  and  during 
the  last  few  years  the  question  of  "danger  to  life"  has  been 
increasingly  emphasized  in  the  Committees'  rulings  and 
there  are  numerous  rulings  in  the  code  that  not  only  pro- 
tect against  fire,  but  also  enforce  the  necessary  safeguards 
for  the  protection  of  life,  as  for  instance,  the  grounding  of 
the  neutrals  of  the  low  tension  system.  It  is  rather  remark- 
able that  Mr.  Wickes  should  lay  stress  on  this  point,  as  in 
his  own  country  the  requirements  have  been  extremely  lax 
on  this  point  up  to  a  very  recent  date,  in  fact,  until  recently 
apparatus,  and  appliances  have  been  sold  and  used  in  Great 
Britain  that  would  not  be  allowed  in  this  country  where  a 
properly  organized  Inspection  Department  existed:  for  in- 
stance, a  long  skirted  Edison  base  lamp  having  a  live  pro- 
jection of  one  and  a  half  inches  below  socket.  Such  crude 
and  unsafe  methods  were  eliminated  years  ago  on  this  side 
of  the  water  and  inspection  departments  of  this  country 
find  this  form  of  lamp  to-day  (constantly  imported  from 
European  points)  to  be  one  of  the  most  serious  menaces 
they  have  to  deal  with. 

While  the  British  manufacturers  are  no  doubt  handi- 
capped by  the  present  conditions,  and  while  as  an  Englisii- 
man  myself  I  am  doing  everything  I  can  to  facilitate  the 
placing  of  their  goods  on  this  market,  the  whole  trouble  is 
due  to  the  fact,  to  use  the  words  of  your  editorial,  "The 
Englishman  does  not  feel  the  need  of  the  same  progressive 
step  until  he  comes  into  direct  contact  with  the  United 
States  product  in  this  continent."  and  judging  by  the  in- 
creasing number  of  fatalities  in  the  British  Isles,  due  to 
electrical  causes,  it  will  not  be  long  before  public  opinion 
will  force  the  authorities  to  take  a  progressive  step  and  call 
for  the  standardization  of  electrical  fittings  generally. 

I  believe  that  we  should  in  Canada  have  a  laboratory 
for  testing  purposes  either  under  the  Government  or  Under- 
writers' auspices,  whose  rulings  would  be  accepted  by  the 
American  Laboratory,  we  in  turn  accepting  theirs,  so  that 
a  uniformity  of  ruling  would  exist.  I  understand  that  there 
have  already  been  some  proposals  along  this  line,  and  with 
the  institution  of  such  an  examining  bodj'  the  I'ritish  manu- 
facturers would  not  be  under  any  disadvanta.ge  in  exporting 
goods  to  Canada.  I  have  at  times  come  in  contact  with 
some  nf  the  leading  member.s  of  British  lirnis.  who  li;ive 
been  oyer  here  looking  up  trade  possibilities,  and  in  most 
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ca.ses  they  have  expressed  their  readiness  to  adapt  their 
goods  to  Canadian  practice;  on  the  other  hand,  there  arc 
Britishers  of  the  well-known  stubborn  variety  who  will  think 
that  "what  is  good  enough  for  Jfjhn  Bull  is  good  enough  for 
Johnny  Canuck,"  but  the  latter  has  a  habit  of  suiting  him- 
self. I  imagine  that  a  form  of  British  standard  that  would 
be  recognized  the  world  over,  will  hardly  come  about. 

I  cannot  refrain  from  expressing  my  indebtedness  to 
the  American  Laboratories  for  the  excellent  work  they  are 
doing.  It  is  of  the  very  greatest  value  to  the  department 
over  which  I  preside,  in  fact  I  do  not  know  how  we  could 
get  along  without  the  valuable  assistance  they  render  from 
time  to  time.  We  are  especially  pleased  with  the  way  they 
are  handling  the  rubber  covered  wire  situation  to-day.  Can- 
adian manufacturers  have  found  no  difficulty  in  complying 
with  the  Laboratories'  tests.  Canadian  manufacturers  are 
to-day  turning  out  wire  with  the  Laboratories  labels  and 
I  was  only  the  other  day  requested  to  collect  samples  of 
wire  found  in  the  field  and  forward  same  to  Chicago,  when 
they  would  be  tested  and  reported  upon  free  of  charge. 
The  value  of  this  service  is,  as  I  have  said,  very  great,  and 
I  do  not  think  it  is  sufficiently  appreciated. 

Trusting  that  your  article  will  ].iromote  a  healthy  dis- 
cussion on  this  important  matter,  I  am 
Yours  truly, 
F.  A.  Cambridge,  City  Electrician. 

Winnipeg,  Man..  I'eb.  5,  1913. 


A  Pioneer  Gone 

The  announcement  of  the  recent  death  of  Mr.  Jno.  Pat- 
terson, of  Haniilton,  Ont.,  carries  us  back  some  fifteen  years 
to  that  epoch-marking  day  when  the  Cataract  Power  Com- 
pany of  Hamilton  had  just  completed  its  generating  station 
at  DeCew  Falls  and  its  35  mile,  22.500  volt  transmission  line 
to  Hamilton.  This  line,  the  longest,  .-md  carrying  the  high- 
est voltage  in  Canada,  at  that  time,  was  the  conception  of 
Mr.  Jno.  Patterson.  In  this  connection  the  following  quota- 
tion from  a  description  of  this  plant  taken  from  the  Elec- 
trical News  of  December,  1898,  will  l)e  of  interest.  "Over 
three  years  ago,  when  the  transmission  of  energy  by  elect- 
tricity  oxer  long  distances  for  commercial  purposes  was  still 
in  an  experimental  stage,  the  possibility  of  utilizing  this 
magnificent  fall  of  over  200  feet  at  DeCew  Falls,  where  the 
waters  of  the  Beaver  Dam  creek  tumble  over  the  Niagara 
escarpment,  for  the  generation  of  electrical  energy  to  be 
transmitted  to  the  city  of  Hamilton,  35  miles  distant,  first 
suggested  itself  to  Mr.  Jno.  Patterson,  of  that  city.  After 
numerous  surveys  and  examinations  into  the  physical  possi- 
bilities of  the  scheme,  Mr.  Patterson  associated  with  him- 
self the  Hon.  J.  M.  Gibson.  Jno.  Moodie,  Sr.,  Jas.  Dickson 
and  J.  W.  Sutherland,  procured  a  charter  and  formed  the 
Cataract  Power  Company  of  Hamilton,  Limited,  for  the  pur- 
pose of  the  development  of  this  power  and  its  transmission 
to  Hamilton."  In  recent  years  Mr.  Patterson  h.as  shown 
his  continued  faith  in  electrical  matters  in  numerous  attempts 
to  finance  suburban  railways  in  and  arcnnid  his  native  city. 
That  he  was  sonie\\lKit  unsuccessful  in  realizing  his  hopes 
was  due  to  the  adverse  conditions  under  which  he  worked, 
however,  and  not  in  any  sense  to  anj'  lack  of  faith  in  the 
unbounded  possibilities  of  suburban  electric  traction  as  a 
solution  of  many  of  the  present-day  commercial  problems. 


The  House  I'oreign  .\ffairs  Committee  of  the  I'nited 
States  government  recently  made  a  report  on  the  bill  for  a 
general  regulatitni  of  the  use  of  the  water  of  Niagara  Falls 
for  power  purposes.  It  is  understood  that  no  change  will  he 
made  in  the  existing  law  limiting  the  amount  of  water  to  he 
diverted  on  the  United  States  side  to  15,(500  cubic  feet  per 
second.  ' 
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Electric  Vehicle  Battery  Charging 

The  accompanying  illustration  shows  a  new  line  of  bat- 
teri"  charging  equipments  which  has  been  placed  on  the 
market  by  the  Westinghouse  Electric  &  Manufacturing 
Company.  A  special  feature  of  this  outfit  is  the  mounting 
of  all  control  apparatus  on  one  board.  It  is  usual  presefit 
practice  to  have  each  charging  rheostat  a  separate  unit 
which  is  located  near  the  vehicle  being  charged;  the  charge 
is  regulated  by  reading  the  vehicle  meters.  Considerable 
difficulty  has  been  experienced  ia  charging  by  this  method 
because  the  operator  cannot  see  the  vehicle  meters  when 
operating  the  rheostat,  and  moreover  the  vehic'e  meters  are 
apt  to  be  inaccurate  on  account  of  vibration  and  rough  usage 
— in  some  cases  the  pointers  are  broken  ofif.  These  difficul- 
ties are  overcome  in  this  new  line.  The  operator  makes  the 
proper  connections,  regulates  the  rheostat,  and  reads  the- 
charging  rate  from  accurately  calibrated  meters  while  stand- 
ing at  the  board.    The  outfit  is.  moreover,  very  compact  and 


Battery  charging  outfit — All  control  from  one  point 


takes  up  minimum  floor  space,  as  indicated  by  the  illustra- 
tion which  shows  a  complete  installation  for  charging  twelve 
vehicles  at  the  same  time.  This  switchboard  takes  up  a  floor 
space  of  30  ins.  by  36  ins. 

The  switchboard  is  unique  in  being  made  up  of  hori- 
zontal sections.  The  top  section  carries  the  meters  which 
give  readings  of  current  and  voltage  of  both  the  incoming 
direct  current  supply  and  of  each  battery  being  charged. 

Below  the  meter  sections  are  the  charging  sections. 
Any  desired  number  of  such  sections  can  be  installed,  from 
one  to  as  many  as  the  limitations  of  height  will  permit.  The 
illustration  shows  six.  Additional  sections  can  be  supplied 
at  any  time.  If  more  sections  are  required  than  will  con- 
veniently go  on  one  board,  they  can  be  mounted  on  extra 
panels,  which  can  be  brought  up  to  the  height  of  the  first 
one  by  the  use  of  blank  sections  if  desired.  Each  charging 
section  furnished  a  complete  equipment  for  charging  two 
separated  batteries.  The  rheostat  can  be  mounted  on  the 
back  of  the  panel,  as  shown  in  the  illustration,  or  can  be 
separately  mounted  wherever  desired.  Rheostat  can  be 
furnished  for  any  type  of  lead  and  Edison  batteries,  and  for 
any  number  of  cells.  As  each  rheostat  is  independent,  the 
switchboard  can  be  made  up  to  charge  any  desired  variety 
of  cars. 

Tn  charging  a  battery  from  this  board,  all  that  is  neces- 
sary is  to  insert  the  charging  plug,  close  the  charging  cir- 
cuit, and  adjust  the  rheostat.  Each  charging  circuit  is  iden- 
tified by  a  name  plate.  The  volt  meters  are  connected  in 
the   circuits   by   means   of  plugs.    The   individual  charging 


circuit  can  be  controlled  by  either  switches  or  circuit  break- 
ers. If  circuit  breakers  are  used,  they  can  be  equipped  with 
relays  which  protect  the  batteries  from  overloads  and  the 
circuit  from  reverse  current. 

The  bottom  section  carries  apparatus  to  control  the  in- 
coming direct  current  power,  and  'also,  if  necessary,  th<- 
motor-generator  set.  If  the  motor-generator  set  is  oper- 
ated from  alternating  current,  the  auto-starter  for  the  motor 
is  mounted  on  the  wall  as  shown  in  the  illustration.  If  u 
field  rheostat  is  used  to  adjust  the  generator  voltage,  it  is 
also  mounted  on  the  bottom  section. 

Motor-generator  sets  of  any  capacity  and  for  operation 
on  any  commercial  circuit  can  be  furnished.  It  is  usual 
practice  to  furnish  a  direct-current  generator  the  voltage  of 
which  can  be  adjusted  from  60  to  125  volts  by  field  control. 
This  adjustment  permits-  the  voltage  of  the  charging  curreni 
to  be  made  slightly  higher  than  that  required  for  the  bat- 
teries being  charged,  so  that  there  is  no  great  loss  of  power 
caused  by  inserting  a  large  amount  of  resistance  in  series 
with  the  battery. 

In  cases  where  a  large  motor-generator  set,  50  kw.  or 
larger,  is  required,  the  addition  of  another  set  of  approxi- 
mately 7^  kw.  is  recommended.  The  smaller  set  will  effi- 
ciently take  care  of  hurry-up  calls  for  charging  one  or  two 
vehicles  when  the  larger  set  is  shut  down,  and  can  be  run 
in  parallel  with  the  large  set  to  help  out  during  heavy  or 
peak-load  conditions. 


Electrical  Prosperity  in  Ottawa 

Some  concrete  evidence  of  the  prosperity  of  the  Ottawa 
Electric  Ry.  Co.  and  also  of  the  growth  of  the  city  of  Ot- 
tawa was  given  at  the  annual  meeting  of  the  company,  held 
in  the  head  offices  on  Albert  street,  on  Monday,  February 
:jrd.  Nearly  3,000,000  more  passengers  were  carried  on  the 
cars  during  1912  than  in  1911,  the  gross  earnings  were  nearly 
.1595,000  greater  than  in  the  previous  year  and  the  increase 


Mr.  J.  D.  Fraser 


in  net  amounted  to  over  .flS.OOO.  The  total  dividend  for  the 
year  paid  to  the  shareholders  was  15  per  cent.,  the  same  as 
in  1911.  The  shareholders  passed  an  unanimous  vote  of 
thanks  to  Mr.  Thomas  Ahearn,  the  president,  and  to  the 
board  of  directors,  for  conducting  the  business  of  the  year 
so  successfully.     Mr.   Ahearn   stated  that  it  was  expected 
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the  receiptb  of  the  company  for  lOKi  would  reach  tlic  million 
dollar  mark. 

One  important  change  was  made  in  the  personnel  of 
the  board  of  directors  in  the  election  of  Mr.  James  D.  Frascr. 
secretary-treasurer  of  the  company,  to  succeed  Senator  Cox, 
resigned.  Mr.  Fraser  has  been  connected  with  street  rail- 
way work  in  Ottawa  for  the  past  thirty  years.  He  was  gen- 
eral manager  with  the  old  Ottawa  City  Passenger  Railway 
Company  and  when  the  Ottawa  Electric  Railway  Company 
took  over  tlic  system  in  1891  was  appointed  secretary-trea- 
surer, a  position  lie  has  capably  filled  ever  since.  The  full 
board  of  directors  are:  President,  Thomas  Ahearn;  vice- 
president,  Warren  Y.  Soper;  Thomas  Workman,  Elbert  N. 
Soper,  George  P.  Brophy,  T.  Frank  Ahearn,  and  James  D. 
Fraser  (secretary-treasurer). 


Municipality  Makes  Profit 

The  recent  annual  report  of  Mayor  Ellis,  M.L.A.,  Secre- 
tary of  the  Municipal  Electric  Commission,  Ottawa,  showed  a 
net  profit  for  the  year  of  .$35,069.03.  During  the  year  the  num- 
ber of  customers  has  been  increased  from  5,337  to  6,284,  and 
the  number  of  incandescent  lamps  installed  from  93,190  to 
109,565.  When  the  city  took  over  the  plant  in  1905  there  were 
1,:>14  customers,  26,160  incandescent  lamps,  175  arc  lights  and 
04  motors.  The  close  of  1912  finds  the  city  with  914  arc  lights 
and  231  motors. 

The  percentage  of  maintenance  and  operation,  exclusive 
of  power,  was  36  1/3  per  cent,  for  the  past  year.  In  the 
seven  years  and  a  half  the  city  has  been  operating  the  plant 
less  than  two  per  cent,  of  the  total  amount  of  the  accounts 
has  been  lost.  Mayor  Ellis  announced  it  to  be  the  intention 
of  the  Commission  to  use  the  surplus  of  $35,000  for  the  ex- 
tension of  the  plant,  and  also  in  a  reduction  in  the  rates. 


Adding  to  Pumping  Equipment 

Three  50  h.p,  induction  motors  have  just  been  installed 
by  the  Ottawa  municipal  electric  department  at  the  pumping 
station  on  Lemieux  Island.  The  motors,  which  were  supplied 
by  the  Canadian  General  Electric  Company,  are  now  'driving 
three  Rees  Roturbo  pumps  of  12,000,000  gallons  capacity, 
which  were  supplied  by  the  Manisdee  Iron  Works  of  Manis- 
dee,  Mich.,  the  United  States  agents  for  the  Rees  Roturbo 
plant,  of  Wolverhampton,  England.  The  pumps  are  for  the 
purpose  of  driving  the  city's  water  supply  through  the  pipes 
instead  of  drawing  it  through,  as  was  done  formerly.  It  has 
been  alleged  that  the  drawing  of  the  water  through  the  intake 
pipe  had  a  good  deal  to  do  with  causing  the  recent  typhoid 
epidemic  in  Ottawa,  by  sucking  contaminated  water  from 
Nepean  Bay.  Since  the  new  pumps  began  to  work  the  water 
is  taken  from  the  river  at  the  mouth  of  the  intake  pipe  and 
lifted  into  a  well  12  feet  above  the  river  level  and  then  forced 
throu,gh  the  intake  pipe  to  the  city  pumping  station. 


Will  Double  Capital 

Application  has  been  made  by  the  Ottawa  Electric  Com- 
pany to  the  Private  Bills  Committee  of  the  House  of  Com- 
mons for  authority  to  increase  the  capital  of  the  company 
from  $1,500,000  to  $3,000,000.  The  Ottawa  Gas  Company  also 
made  application  at  the  same  time  for  authority  to  increase 
their  capital  from  $500,000  to  ,$2,000,000.  Both  applications 
were  granted.  Mr.  George  F.  Henderson,  K.C.,  acting  for  the 
companies,  said  that  increased  capital  of  the  former  com- 
pany is  required  to  keep  pace  with  the  demand  for  install;i 
tions.  The  need  of  an  additional  plant  and  to  proxide  for 
the  large  demands  being  made  for  gas  was  the  reason  the 
latter  company  needed  extra  money. 


Advise  us  of  any  delay  in  delivery. 




Activities  Around  Montreal 

(Jwing  to  the  generosity  of  Mr.  -J.  E.  .\ldred.  president 
of  the  Shawinigan  Water  &  Power  Company,  the  town  oi 
.Shawinigan  Falls,  P.Q.,  now  possesses  a  technical  school, 
built  at  a  cost  of  $50,000.  The  structure  is  of  brick,  and  i- 
equipped  with  electrical  and  other  technical  apparatus,  and 
here  employees  of  the  comijany  and  any  others  who 
desire  will  receive  theoretical  a-i  well  a-,  practical  instruc- 
tion in  electrical  and  other  work.  br)ih  I'rench  and  English 
classes  being  formed.  No.  other  place  in  the  province,  ex- 
cept Montreal  and  Quebec,  has  such  an  institution,  although 
there  has  been  a  technical  school  in  Shawinigan  Falls  for 
two  years,  which  was  held  in  rented  rooms.  At  the  formal 
opening  of  the  school,  Mr.  Aldred,  in  handing  over  the  deeds 
to  the  governors,  promised  that  if  the  time  should  come  when 
a  building  four  times  the  size  of  the  one  he  had  given  wa.- 
needed,  it  would  be  forthcoming.  He  had  seen  the  growth 
of  Shawinigan  Falls  for  the  past  twelve  years,  when  he  had 
organized  the  power  company,  and  now  that  prosperity  had 
come  as  a  result  of  the  vast  resources  of  the  district,  he 
wanted  the  youth  of  the  place  to  have  such  educational  ad- 
vantages as  would  help  them  later  to  further  scientifically 
develop  the  district,  and  make  it  the  leading  manufacturing 
district  in  the  province.  This,  said  he,  would  ultiniaiely 
come,  but  education  was  needed. 

A  special  train  conveyed  a  large  number  >>{  \i^h(>r>  to 
the  town,  these  including  Mr.  T.  McDougall,  vice-president 
of  the  company  (who  presided  at  the  meeting).  Mr.  Julian 
C.  Smith,  chief  engineer,  Mr.  H.  Murray,  treasurer,  and 
other  officials;  several  prominent  educationalists,  and  nieni- 
bers  of  the  Provincial  Cabinet.  During  the  .■ifteriiiHin  the 
party  visited  the  power  plant. 


Outremopt  will  Generate  Power 

The  T  own  Council  of  Outremont,  P.Q..  intend  to  gen- 
erate their  own  power  for  electric  lighting  purposes.  Thi> 
announcement  was  made  at  a  conference  between  the  Coun- 
cil and  Mr.  R.  F.  Jones,  manager,  and  Mr.  W.  H.  Winter, 
engineer,  of  the  Bell  Telephone  Company,  in  reference  to  a 
scheme  of  the  company  for  laying  underground  conduits  at 
a  cost  of  $70,000.  The  Council  have  also  a  conduit  scheme, 
prepared  by  Prof.  L.  A.  Herdt,  and  both  plans  being  on  sim- 
ilar lines,  it  was  suggested  that  the  council  should  c<i-oper- 
ate  with  the  company  in  building  one  system  only,  with  -e])- 
arate  trenches  for  lighting  and  telephone  wires,  or  alternate- 
ly, that  the  council  should  construct  the  conduits  and  charge 
a  rental  to  the  telephone  company.  The  latter,  however. - 
prefer  to  build  their  own  conduits,  and  it  wa>  ;igreed  that 
it  was  imperative  for  the  council  and  the  comp.my  to  build 
the  conduits  simultaneously  in  order  to  avoid  unneces-arv 
tearing  up  of  the  streets.  The  adjustment  of  thi-  m;itter. 
and  also  the  question  of  erecting  pole-  in  lane-  to  carr\- 
lighting  and  telephone  wires,  w;i-  referred  to  the  electric 
lighting  committee. 


May  Reduce  Number  of  Stops 

At  a  conference  between  an  aldernianic  conmiittee.  Mr. 
Hutchison,  manager  of  the  Monlre;il  Tramways  Company, 
and  Mr.  L.  Stern,  electrical  engineer,  the  (lue-tion  of  the  eli- 
mination of  stops  was  discussed.  Mr.  .\ldernian  Lai)ointi'. 
the  leader  of  the  Council,  intimated  that  the  city  should  ask 
the  Legislature  at  the  next  session  for  authority  to  construct 
an  underground  municipal  tramway,  running  north  and  south. 
:ind  east  and  west,  and  when  it  was  built  to  lease  it  to  tlie 
present  company  for  operation.  Mr.  Hutchison  argued  in 
favour  of  fewer  stops  and  the  construction  of  parallel  Iinc-<. 
and  he  submitted  a  memorandum  showing  the  relief  that 
might  be  expected  to  result  from  the  elimination  of  -tops. 
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Reported  to  C.S.C.E. 

At  the  recent  annual  meeting  of  the  Canadian  Society 
of  Civil  Engineers,  held  in  Montreal,  the  Canadian  Com- 
mittee of  the  International  Electrotechnical  Commission,  of 
which  Prof.  L.  A.  Herdt  is  chairman,  reported  that  during 
the  year  1912  six  publications  were  issued  by  the  Commis- 
sion, the  most  important  of  which  related  to  Standard  Sym- 
bols and  the  rating  of  electrical  machinery.  The  next  mee't- 
ing  of  the  complete  Commission  is  to  be  held  in  Berlin,  Ger- 
many, in  September,  1913,  at  which  time  the  various  proposi- 
tions now  under  consideration  will  be  finally  adopted.  An 
International  Congress,  n  meeting  that  will  be  of  the  great- 
est interest  and  importance,  is  planned  for  1915,  in  conjunc- 
tion with  the  Panama-Pacific  Exposition  to  be  held  that 
year  in  San  Francisco,  Cal. 


Substitute  Electric  for  Steam 

In  a  report  to  the  Montreal  Board  of  Control,  Mr. 
Champagne,  boiler  inspector,  suggests  that  the  city  might 
take  steps  to  secure  the  abolition  of  steam  locomotives  en- 
tering the  city  and  the  substitution  of  electric  engines.  His 
plan  is  for  all  trains  destined  for  local  stations  on  the  Island 
of  Montreal  to  be  hauled  by  electric  power  or  gasoline,  this 
including  shunting  engines.  The  expansion  of  Montreal, 
he  says,  is  bringing  the  matter  to  a  point  where  it  will  have 
to  be  met.  The  smoke  nuisance  and  the  danger  from  loco- 
motive sparks  in  the  residential  districts  are  reasons  ad- 
vanced in  the  reconmiendation  as  being  sufficient  for  the  ad- 
option of  electric  engines.  Controller  Godfrey  points  out 
that  this  is  entirely  a  matter  for  the  Railway  Commission, 
and  not  for  the  city. 


The  Perkins  Electric  Company 

The  Perkins  Electric  Company,  Limited,  have  been  in- 
corporated with  a  capital  of  $50,000,  and  offices  have  been 
taken  at  322  Craig  street  west,  Montreal.  Mr.  George  F. 
Perkins  is  the  president  and  managing  director,  Mr.  F.  J. 
Parsons,  vice-president,  and  Mr.  P.  F.  Fergusson.  secretary- 
treasurer.  The  business  is  that  of  wholesale  dealers  in  and 
importers  of  electrical  equipment,  and  the  sole  Canadian 
agency  has  been  secured  for  Bee  Dee  fixtures  and  fixture 
parts,  finished  and  unfinished,  manufactured  by  the  V.  Brandt 
Dent  Company  of  Watertown,  Wis.  The  Perkins  Company 
are  also  the  Canadian  agents  of  the  Crown  Novelty  Com- 
pany, Chicago,  makers  of  electric  portable  lamps.  Other 
lines  carried  include  carbon  and  tungsten  lamps,  flaming 
arc  lamps,  sign  lamps,  switch  plates,  and  flexible  conduits. 


May  Follow  Ontario's  Lead 

In  the  annual  report  of  the  Council  of  the  Montreal 
Board  of  Trade  reference  is  made  to  the  Ontario  Hydro- 
electric Commission,  which  is  undertaking  the  development 
of  water  powers  in  a  very  comprehensive  manner  through- 
out that  province  and  expects  in  the  course  of  a  few  years 
to  offer  power  at  a  rate  which  will  be  very  advantageous 
both  to  Eastern  and  Western  Ontario  manufacturers.  Should 
this  movement,  it  is  stated,  prove  successful  and  result  in 
placing  Ontario  industries  in  a  position  of  greater  advantage 
to  compete  with  those  of  Montreal,  it  would  demand  con- 
sideration by  the  Board  of  Trade  and  other  Montreal  trade 
organizations. 


A  Start  at  Carillon  Falls 

The  National  Hydro-electric  Company,  which  propose 
to  develop  a  big  water  power  at  Carillon  Falls,  and  who 
are  now  working  on  a  small  plant  of  1,000  horse  power,  in 
four  units,  have  applied  to  the  Montreal  City  Council  for 


permission  to  enter  the  city  and  sell  power.  The  applica- 
tion has  been  referred  to  the  legal  department  and  Mr.  Par- 
ent, superintendent  of  the  lighting  department,  to  look  into 
the  question  of  the  contracts  now  in  force.  The  company 
have  the  right  of  appeal  to  the  Quebec  Public  Utility  Com- 
missioners in  the  event  of  any  municipality  refusing  per- 
mission. The  financing  of  the  company  is  now  engaging  the 
attention  of  the  directors. 


Iroquois  Falls 

The  Abitibi  Pulp  &  Paper  Mills,  Limited,  which  is  build- 
ing a  big  paper  mill  at  Iroquois  Falls,  on  the  Abitibi  River, 
Ont.,  have  obtained  a  lease  of  the  water  powers  of  Iroquois 
and  Couchiching  Falls,  and  have  the  right  to  hold  and  con- 
trol the  waters  of  Abitibi  Lakes  for  power  purposes.  Mr. 
Henry  Holgate,  of  Montreal,  has  reported  on  the  water 
powers,  and  estimates  the  total  power  available  on  the  com- 
pany's property  to  be  57,195  shaft  h.p.  Mr.  Holgate  says 
that  the  three  water  powers  are  all  close  together,  that  the 
large  storage  of  water  in  Lake  Abitibi  is  a  great  advantage, 
and  there  need  be  no  fear  of  shortage  of  water  at  any  time 
of  the  year. 


50,000  H.P.  at  Grand'Mere 

The  Laurentide  Company,  Limited,  have  under  way  the 
construction  of  a  large  hydro-electric  system  at  Grand'Mere, 
Que.  It  is  said  that  at  this  point  50,000  h.p.  can  be  deve- 
loped which  will  bring  the  total  of  this  company's  power  up 
to  70,000  or  75,000  h.p.  A  contract  has  recently  been  awarded 
to  the  H.  E.  Talbott  Company  for  the  construction  of  a  1500 
foot  dam  at  a  cost  estimated  at  about  $1,500,000.  Much  of 
this  power  will  undoubtedly  be  used  direct  from  the  tr.rbine 
shaft,  but  it  is  said  that  any  surplus  which  can  be  transformed 
to  electric  power  Tias  already  been  contracted  for. 


Megantic  to  Develop  Power 

The  Quebec  Government  has  transferred  to  the  town  of 
Megantic  certain  water  powers  on  the  River  Chaudiere. 
which,  when  developed,  are  estimated  to  give  two  thousand 
horse  power.  It  is  the  intention  of  the  town  to  prosecute 
its  claim  to  further  water  powers  on  the  Chaudiere,  which 
will  give,  it  is  expected,  at  least  an  additional  3,000  horse 
power.  These  water  powers  are  within  seven  miles  of  the 
centre  of  the  town,  and  extend  to  the  limits  of  the  town- 
ship of  Gayhurst. 


Exhibit  of  G.  V.  Electrics 

Among  the  exhibits  at  the  last  automobile  and  truck 
show  held  in  Montreal  was  an  electric  vehicle  made  by  the 
General  Vehicle  Company,  of  Long  Island  City,  N.Y.  This 
company  was  represented  by  R.  E.  T.  Pringle,  the  exhibit 
being  in  charge  of  Mr.  J.  D.  Lachapelle  and  Mr.  J.  W.  Mo- 
chon.  A  number  of  "G.  V's"  are  in  use  in  Montreal  and 
Toronto,  the  Canadian  Express  Company  having  five,  the 
Montreal  Light,  Heat  &  Power  Company  one,  the  Canadian 
Consolidated  Rubber  Company  one.  and  Eugene  Phillips 
Electrical  Works,  Limited,  one. 


Notice  of  incorporation  of  the  Dominion  Traction  & 
Lighting  Company,  is  given  with  a  capital  of  $12,500,000. 
This  company  is  empowered  to  carry  on  the  business  of  pro- 
ducing and  supplying  gas  and  electricity  for  light,  heat  and 
power.  Its  privileges  include  the  right  to  hold  securities  of 
other  companies. 


The  mid-winter  convention  of  the  American  Institute  of 
Electrical  Engineers  will  be  held  in  the  Engineering  Societies' 
building.  New  York,  February  26th-28th,  1913. 
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Regina's   Municipal  Railway 

'I'lu-  Kcyina  Muiiicip:il  kailw.i y  Sy^U-iii.  uin-raU-d  a-,  a 
public   utility   ikiw   cmiii)ri~c>  approximately  miles  oi 

single  track,  of  which  about  (i%  miles  are  paved,  the  remain- 
der being  ballasted.  A  considerable  amount  of  the  .system  is 
composed  of  double  track  with  steel  pole  and  steel  bracket 
construction.  'J'he  greater  part  of  thi^  mileage  was  installed 
during  the  year  1011,  and  a  special  i)ortion  from  the  post 
office  wa.s  rushed  to  completion  so  as  to  give  a  service  to  tlie 
exhibition  grounds  during  tlie  Dominion  exhibition  held  in 
Regina  the  latter  part  of  191  I.  During  the  year  ]')i:2  about 
four  miles  of  single  track  \\a>  added  to  the  system. 

Up  to  the  present  time  the  passenger  rolling  stock  ha-^ 
consisted  of  two  double  truck  cars  and  ten  single  truck  cars, 
all  of  which  are  kept  in  operation  practicrilly  all  the  time. 
The  cars  are  operated  on  four  separate  routes  giving  a  ten  to 
fifteen  minute  schedule.  'J'he  two  double  truck  cars  and  foin- 
of  the  single  truck  cars  were  supplied  by  the  J.irush  Electri- 
cal Company,  of  I^oughborough,  Eng..  and  were  the  first  pur- 
chased by  the  city.  The  other  ^ix  single  truck  cars  were 
later  obtained  from  the  i'reston  Car  &  Coach  Company. 
These  latter  are  equipped  with  W'estinghouse  101-B  motors 
and  Curtiss  single  trucks. 

The  rolling  stock  during  the  latter  part  of  1913,  hov/- 
ever,  was  found  to  be  totally  inade(iuate.  so  that  the  cit}' 
has  had  on  order  for  some  time  eight  double-truck  cars,  some 
of  which  have  arrived,  and  all  of  which  it  is  expected  \yill 
be  operating  during  February.  These  cars  are  being  sup- 
plied by  the  Preston  Car  &  Coach  Company,  and  will  bring 
the  total  of  rolling  stock  to  twenty  units.  These  latter  cars 
are  being  built  according  to  the  following  specifications: 
length  of  car  body,  28  ft.;  length  of  front  vestibule,  ft.; 
length  of  rear  vestibule  7  ft.;  length  of  car  over-all  4t  ft.; 
style  p.a.y.e.;  single  end  control;  Canadian  Westinghoiise 
101-B  motors  and  air  brake  equipment,  and  Canadian  Cen- 
eral  Electric  G.E.  80  motors  and  Brill  2;'  G.l.  double  trucks. 
4  ft.  6  ill.  wheel  base,  standard  gauge. 

In  addition  to  tiie  above,  eight  double  truck  car-,  and  si.x 
single  truck  cars  have  recently  been  ordered  from  the  Preston 


Fig.  1.  Regina  municipal  railway  employees 

Car  &  Coach  Company.  These  will  ha\e  Canadian  \Ve.>t- 
inghousc  and  t'anadian  (ieiieral  Fdectric  equipments  with 
Brill  37  G.T.  double  and  31  E  single  trucks,  for  deliverv 
ill  the  early  spring. 

The  lialance  sheet  for  the  year  l',)13  of  llie  Uegina  muni- 
cipal railway  S3'stem  contains  some  iiUeresliiig  ligurcs.  As 


-I  ited  aI)o\e,  the  road  commenced  operations  in  July,  I'JlI, 
and  the  revenue  for  the  last  five  months  of  1911  was  $22,<J7;j. 
.\s  showing  the  great  advance  made  with  one  year's  opcra- 
lioiis,  the  report  states  that  the  revenue  for  the  correspond- 
ing live  months  of  1913  was  $5:j.l21,  which  is  an  increase  of 
$:;0,147,  nearly  150  per  cent.  'J'he  rate  of  progress  can  be 
shown  in  anr^ther  way  by  the  relative  number  of  pas^^engers 
carried.  During  the  five  months  ending  December  1911. 
167,908  passengers  were  moved.  In  spite  of  the  fact  that 
this  included  operations    during    the    Dominion  Exhibition 


Fig.  2.  Carbarns,  with  office  staff  and  car-house  employees 


I'leld  in  Regina  in  August  of  that  year,  this  number  has  been 
almost  trebled  with  one  year's  operation,  for  during  the  five 
months  ending  December  31,  1912,  tlie  number  ii.i --cni^er- 
carried  was  1,188,748. 

The  balance  sheet  for  1913  shows  that  after  payinent  of 
all  operating  expenses,  including  fixed  charges  on  interest  and 
sinking  fund  accounts,  there  remains  a  net  revenue  of  about 
.$4,000,  which  is  a  very  satisfactory  and  gratifying  result. 
The  estimated  population  of  Regina  is  now  in  the  neighbor- 
hood of  40,000.  The  system  is  at  the  present  time  carrying- 
some  11,000  people  per  day,  which,  with  ten  cars  in  operation, 
i->  at  the  rate  of  1,100  people  per  car  per  day. 

The  ticket  schedule  for  ]\egina  follows:  regular  tickets. 
G  for  2,"c;  labor  tickets,  good  G  to  8  a.m.  and  5  to  7  p.m..  8  for 
2.";c;  school  tickets,  good  any  time,  10  for  25c;  regular  tickets, 
in  book  form,  25  for  $1;  city  employees  tickets,  50  for  .$l..")0; 
regular  cash  fare,  3c;  hours  of  operation,  6  a.m.  to  13  p.m. 

The  1911!  programme  calls  for  construction  of  an  addi- 
tional twenty-one  miles  of  single  track  at  an  estimated  co-i 
of  $G5(),000,  with  roiling  stock  to  cost  some  $175,000.  Tender- 
ha\  e  Ju--t  been  called  for-  on  the  material  reciuired.  and  as 
soon  ,i>  the  frost  is  out  of  the  ground,  a  commencement 
will  be  m.ide.  It  is  expected  that  by  an  early  start  the  whole 
of  the  proposed  programme  can  be  carried  out  during  the 
earl\-  summer,  and  before  shortage  of  labor  is  experienced 
owing  to  the  demand  for  laborers  in  the  harvest  fields. 

0{  the  photographs  shown  herewith,  I'i.g.  t  represents 
p.ractically  the  entire  force  engaged  up  to  the  present  on 
this  system.  Fig.  2  shows  a  general  view  of  the  car  barns 
with  the  ofiice  staff  and  the  car  house  employees.  Fig.  :'. 
shows  the  car  barns  from  the  south  with  snow  sweeper 
and  Peteler  dump  cars  used  for  freighting  purposes;  the 
snow  sweeper  is  the  Preston  type.  Fig.  4  shows  the  interior 
of  the  m.ichinc  shop  with  foreman  and  car  house  employees. 
I  lic  total  length  of  the  car  barns  is  275  ft.  The  otVices  and 
-ture  room  are  75  ft.  x  30  ft.,  comprising  a  superintendent's 
office  9  ft.  X  30  ft.,  a  general  ottice  25  ft.  x  30  ft.,  an  em- 
ployee-' room  30  ft.  X  20  It.,  ;ind  a  store  room  31  ft.  \  M  'i 


36 


THE    ELECTRICAL  NEWS 


The  machine  shop  is  75  ft.  x  40  ft.  with  pit  track  in  which 
there  is  installed  the  following  equipment — one  planer,  one 
18-in.  swing  double-back  geared  lathe,  one  ly^-in.  bolt  cut- 
ter, one  pedestal  emery  grinder,  one  power  hack-saw  mach- 
ine, one  Barnes  18-in.  power  drill  and  one  10-in.  hand  drill 
The  machine  shop  is  complete  with  overhead  traveller,  Vale 
&  Townes  block  and  chain,  blacksmith's  hearth,  and  all  facil- 
ities for  repair  and  maintenance  work. 

The  car  body  repair  shop  is  50  ft.  x  40  ft.,  containing 
buzzer,  planer  and  rip-saw  with  pit  under  track.  There  are 
two  fireproof  oil  houses,  one  10  ft.  x  10  ft.  and  the  other 
5  ft.  X  5  ft.  Another  shop  35  ft.  x  40  ft.  contains  an  18-ft. 
bed,  48-in.  swing,  McCabe  two-in-one  lathe,  and  one  150-ton 
wheel  press.    The  paint  shop  is  50.  ft.  x  40  ft. 

The  outside  buildings  consist  of  stables,  sand-drying 
house  and  a  recreation  and  instruction  room  for  employees, 
this  latter  being  75  ft.  x  30  ft.  The  recreation  room  is  for 
the  exclusive  use  of  employees  and  contains  all  types  ol 
parts  used  in  the  construction  of  passenger  cars.  There  is 
also  reading  matter  dealing  with  construction  and  operation 
data,  useful  to  the  employee,  no  matter  in  what  part  of  the 
system  he  may  be  engaged. 

Power  for  the  system  is  supplied  by  the  city  electrical 
department,  the  street  railway  paying  at  the  rate  of  2c  per 
kw.  hour  for  such  power  as  is  metered  to  them  at  the  power 
house.  The  equipment  up  to  the  present  time  consists  of 
a  400  kw.  d.c.  Siemen's  generator  with  Belliss  &  Morcor.i 
engine.  Steam  is  generated  at  150  lbs.  pressure.  The  line 
voltage  is  600.  This  machine  has  been  in  constant  use  since 
the  28th  day  of  July,  1911,  working  on  an  average  19  hours 
per  day,  during  which  time  shut  downs  due  to  fault  of  this 
equipment  have  been  less  than  six  hours.  At  the  present 
time  this  unit  is  being  duplicated,  the  new  unit  to  be  kept 
for  emergency  purposes. 

The  Regina  municipal  railway  system  owes  practically 
all  its  successful  operation  to-day  to  Superintendent 
Doughty,  who  has  been  in  the  employ  of  the  city  in  that 
capacity  since  the  7th  of  April,  1911,  with  the  exception  of 
a  few  months  during  1912,  when  he  assumed  the  responsi- 


superintendent  of  railway  system,  H.  Doughty;  general  fore- 
man, FI.  Baxter;  chief  inspector,  S.  E.  Patterson;  account- 
ant, R.  Young;  chief  clerk,  G.  Milnes;  constructing  engineer, 


Fig.  3.  Carbarns,  snow-sweeper  and  dump  cars 

bility  of  the  construction  of  the  track-work  for  the  Lethbridgc 
municipality.  This  re(|uired  less  than  five  months,  and  Mr. 
Doughty  returned  on  August  24th  of  last  year  lo  take  up 
his  work  as  superintendent  at  Regina  again.  Since  that  c.atc 
something  over  four  miles  of  track  have  been  built  and  the 
entire  system  has  been  re-organized. 

The  personnel  of  the  Regina  system  is  as  follows:  city 
electrician  and  power    house    superintendent,  E.  W.  Bull; 


Fig.  4.  Interior  machine  shop — Regina  municipal  railway 

T.  Brockman.  The  system  is  controlled  by  a  commission 
consisting  of  Messrs.  G.  A.  Mantle  and  L.  A.  Thornton. 


11,,     Toronto  Rejuvenation 

Toronto  Jovians  started  the  month  of  February  in  real 
Jovian  fashion,  by  holding  perhaps  their  most  successful 
rejuvenation,  on  Saturday  evening,  February  1st,  in  the  ball 
room  at  McConkey's.  All  the  stage  settings  u.sed  at  the 
rejuvenation  last  fall  were  again  brought  into  service,  and 
included  several  very  efTective  scenes,  such  as, — Jupiter's 
castle  in  the  clouds,  Neptune  in  the  depths  of  the  briny 
deep,  Pluto  in  Hades,  and  Vulcan  at  his  forge.  A  new  elec- 
trical effect  was  introduced  in  the  way  of  a  crown,  which 
was  worn  by  Jupiter;  it  consisted  of  nine  miniature  flame 
lamps,  reproducing  their  new  emblem,  the  Head  of  Jove. 
All  the  scenic  electrical  effects  were  designed  and  super- 
vised by  Edwin  B.  Pike,  Alternate  Statesman.  Toronto 
Jovians  can  pride  themselves  on  the  fact  that  no  officer  on 
the  degree  team  carried  a  ritual  on  the  stage.  Morgan  P. 
Ellis,  Statesman  at  large,  had  entire  charge  of  the  degree 
team  and  floor  work. 

A  great  deal  of  the  success  of  the  rejuvenation  was  due 
to  the  manner  in  which  all  the  Jovians  co-operated;  this  was 
proven  by  the  forty-two  candidates,  which  .S.  C.  DeWitt, 
chairman  of  the  membership  committee,  had  on  hand  to 
travel  the  road  to  Jovianism.  After  the  initiation  ceremonies 
an  elaborate  Dutch  lunch  was  served,  at  which  Parker  H. 
Kemble  presided. 


Twin  Cities  get  C.  E.  A.  Convention 

The  Canadian  Electrical  Association  will  hold  it>  ne.xt 
annual  convention  at  the  twin  cities  of  Port  Arthur  and 
Fort  William,  June  2?,,  24  and  25.  This  was  decided  at  a 
meeting  of  the  managing  committee  held  in  Toronto,  Fri- 
day, January  Very  favorable  transportation  arrange- 
ments have  been  made,  and  a  big  convention  is  anticipated. 
Mr.  W.  L.  Bird,  of  Fort  William,  general  superintendent 
and  secretary  of  the  Kaministiqua  Power  Company,  is  presi- 
dent of  the  association. 


The  Montreal  office  of  the  International  Engineering 
Works,  Limited,  has  been  changed  to  No.  1001  Transporta- 
tion Building. 
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Personal  Announcements 

Mr.  W.  E.  Skead  has  been  appointed  city  electrician  of 
the  city  of  Brandon,  Man. 


Mr.  Geo.  Ostramder  has  been  appointed  superintendent 
of  power  and  light  in  Brampton. 


Mr.  A.  A.  McQueen  has  been  appointed  assistant  power 
engineer  of  the  Winnipeg  municipal  system. 


Mr.  T.  H.  Hogg,  managing  editor  The  Canadian  En- 
gineer, has  resigned  to  associate  himself  with  the  Hydro- 
electric Power  Commission  of  Ontario. 


Mr.  F.  A.  Creighton,  for  several  years  city  engineer  of 
Prince  Albert  has  been  appointed  manager  of  the  civic  hydro- 
electric development  work  at  LaColle  Falls,  some  15  miles 
out  from  Prince  Albert. 


Mr.  James  Bennett,  chief  electrical  inspector  of  the  Cana- 
dian Fire  Underwriters'  Association,  Montreal,  was  elected 
president  of  the  Western  Association  of  Electrical  Inspectors 
at  their  convention,  held  at  St.  Louis,  Mo. 


Mr.  Arthur  H.  Hull  for  the  past  three  and  a-half  years 
associated  with  the  engineering  department  of  Smith,  Kerry 
&  Chase,  has  recently  joined  the  designing  engineering  stafif 
of  the  Hydro-electric  Power  Commission  of  Ontario. 


Mr.  A.  Hector  Dion,  superintendent,  the  Moose  Jaw  Elec- 
tric Railway  Company,  was  married  on  January  16th  to  Miss 
Livingstone,  of  Listowel.  Mr.  and  Mrs.  Dion  are  spending 
their  honeymoon  in  Europe  and  will  return  to  Moose  Jaw 
in  March. 


Mr.  E.  J.  Philip,  for  many  years  in  charge  of  electric 
light  and  power  in  Berlin,  Ont.,  first  with  the  private  com- 
pany and  later  with  the  municipality,  has  resigned  to  accept 
the  position  of  manager  of  the  light  and  power  department 
in  Brockville. 


Mr.  John  Murphy,  electrical  engineer  to  the  Board  of 
Railway  Commissioners,  addressed  the  Toronto  section  of  the 
American  Institute  of  Electrical  Engineers  on  Friday  even- 
ing, February  7th,  on  the  topic  '"A  Holiday  Trip  to  the 
Panama  Canal  Zone." 


Mr.  G.  W.  Millichamp,  secretary  the  Chamberlain  and 
Hookham  Meter  Company,  underwent  an  operation  for  ap- 
pendicitis some  five  weeks  ago.  For  some  days  Mr.  Milli- 
champ's  condition  was  most  critical,  but  we  are  pleased  to 
learn  that  during  the  last  few  days  reports  are  much  more 
favorable.  We  wish  him  a  speedy  return  to  his  usual  robust 
health. 


Mr.  P.  H.  Kemble,  for  the  past  year  general  sales  man- 
ager of  the  Toronto  Electric  Light  Company,  is  resigning 
to  accept  the  position  as  manager  of  the  commercial  depart- 
ment of  the  Union  Gas  &  Electric  Company,  of  Cincinnati, 
Ohio,  resignation  to  take  efifect  February  18th.  Mr.  Kemble 
will  be  greatly  missed  in  and  around  Toronto,  for,  during 
his  brief  sojourn  in  Canada  he  has  been  particularly  active 
in  promoting  the  interests  of  the  electrical  business.  In  the 
Canadian  Electrical  Association,  the  Toronto  section  of  the 


.\,  1.  E.  E.,  the  Sons  of  Jove  and  in  his  comi^any's  own  sec- 
lion  of  the  N.  E.  L.  A.,  he  has  been  uniformly  interested 
and  helpful  and  will  leave  many  friends  who  wish  him  con- 
tinued success  in  his  larger  sphere  of  activity. 


Mr.  R.  J.  Hiller,  Montreal,  has  severed  his  connection 
with  the  Canadian  General  Electric  Company,  having  accept- 
ed the  position  of  sales  manager  of  the  Engineering  Equip- 
ment &  Supply  Company,  St.  James  street,  Montreal.  Mr. 
Hiller  is  well  known  throughout  the  Canadian  electrical 
trade,  having  been  identified  with  the  industry  since  1886, 
when  he  entered  the  employ  of  the  Koyal  Electrical  Com- 
pany, of  Montreal. 


Canadian   Telephone  Progress 

The  "Compagnie  Rurale  de  Telephone  Soulangcs"  has 
been  organized  to  operate  a  line  of  rural  telephones  in  the 
highways  and  roads  of  the  county  of  Soulanges  and  part  of 
the  county  of  Vaudreuil. 


After  studying  the  telephone  systems  of  America  and 
Europe,  the  chief  electrician  of  the  Post  and  Telegraph  De- 
partment of  New  Zealand  has  recommended  that  a  full  auto- 
matic telephone  system  be  installed  in  .\uckland,  Welling- 
ton, Christchurch  and  Dunedin. 


The  village  of  Blythe  has  applied  to  the  Ontario  Rail- 
way and  Municipal  Board  for  an  order  rescinding  an  agree- 
ment between  the  Bell  Telephone  Company  and  the  rural 
telephone  system  of  the  township  of  McKillop.  Under  the 
present  arrangement  for  inter-switching  connections  a 
double  tariff  is  charged. 


The  Independent  Telephone  Company  recently  held  its 
annual  meeting  at  Vineland,  Lincoln  county,  when  the  an- 
nual report  showed  that  the  profits  for  the  year  were  about 
$600.  The  lines  of  this  company  take  in  Beamsville,  Jordan 
and  Silverdale.    The  rental  to  subscribers  is  $10  per  year. 


At  the  annual  meeting  of  the  Welland  County  Telephone 
Company  held  recently  in  Bridgeburg,  it  was  reported  that 
during  the  year  one  hundred  new  telephones  had  been  added 
to  the  system,  making  a  total  of  eight  hundred  and  twenty 
five.  The  company  now  owns  one  hundred  and  twenty  five 
miles  of  lines  in  Welland  county,  and  this  year  were  able  to 
pay  a  dividend  of  6  per  cent.  Mr.  G.  H.  Pettit,  Welland,  is 
president  of  this  company,  and  Mr.  F,  W.  James,  Bridge- 
burg, is  general  manager. 


The  Automatic  Electric  Company  of  Chicago  have  been 
awarded  a  contract  by  the  Alberta  Government  for  an  auto- 
matic telephone  equipment  to  be  installed  in  the  city  of 
Medicine  Hat.  This  contract  provided  for  the  immediate 
installation  of  2,000  lines  of  central  office  e(iuipment  and 
3.000  automatic  telephones  complete:  the  ultimate  capacity 
of  the  exchange  is  to  be  arranged  for  ."),000  lines,  and  in 
view  of  the  fact  that  Medicine  Hat  is  growing  rapidly  it  is 
contemplated  that  additional  equipment  will  he  required  for* 
extensions  soon  after  the  first  apparatus  is  installed.  The 
work  on  the  equipment  is  alreadj'  under  way  and  delivery 
will  be  made  within  the  next  150  days.  This  is  the  fourth 
installation  of  automatic  equipment  to  be  made  by  the  Al- 
berta Government  for  public  exchange  service,  other  instal- 
lations having  been  made  in  Calgary,  Lethbridge  and  Strath- 
cona,  in  addition  to  which  the  city  of  Edmonton  operates 
a  municipal  automatic  exchange. 
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The  Auburn  Power  Company  Development 

An  Installation  on  the  Otonabee  River  Possessing  Many  Interesting  Features — 
Another  Link  in  the  Chain  of  the  Electric  Power  Company's  System 

By  Mr.  R.  T.  Jeffery 


In  the  early  history  of  power  development  in  Peter- 
borough, a  woollen  mills  company  obtained  water  rights  on 
the  Otonabee  river,  from  the  government,  at  a  point  which 
at  that  time  was  situated  north  and  just  outside  of  the  city 
limits.  A  few  years  later  a  timber  dam  with- stone  piers  was 
built  at  this  point  and  the  power  obtained  was  utilized  for 
driving  a  woollen  mill  on  the  east  side  of  the  river  and  also 
to  generate  power  which  was  supplied  to  the  city  of  Peter- 
borough. Later,  the  power  plant  was  bought  out  by  the 
Auburn  Power  Company  who  operated  for  a  number  of 
years,  utilizing  water  from  the  old  Auburn  woollen  mill  dam. 
The  old  equipment  of  the  Auburn  Power  Company  consisted 
of  one  250  kw.,  2,300  volt,  three-phase,  60-cycle  generator  and 
exciter,  one  100  kw.  and  one  40  kw.  unit,  the  two  latter  unit.s 
being  550  volt  d.c.  compound-wound  railway  generators. 
These  were  all  driven  by  water  wheel  and  power  and  light 
were  distributed  in  Peterborough  as  well  as  power  to  the 
Peterborough  Radial  Railway  Company.  About  three  years 
ago  the  Auburn  Power  Company  was  purchased  by  the  Elec- 
tric Power  Company  including  the  water  rights  of  the 
Auburn  Woollen  Mills  Company  and  a  larger  development 
was  planned  to  economically  utilize  the  minimum  flow  of  the 
river  at  that  point.  In  October,  1910,  work  was  commenced 
on  an  entirely  new  and  up-to-date  plant  which  was  completed 
and  placed  in  operation  about  a  year  ago-  In  the  following- 
pages  we  give  a  brief  description  of  this  plant  with  some  of 
the  more  important  details  regarding  its  hydraulic  and  elec- 
trical design. 

The  hydraulic  features  of  the  development  comprise  the 
following:  (a")  main  dam  and  intake;  (b)  head  canal;  (c) 
power  house;  (d)  tail  race. 

Main  Dam  and  Intake 

The  main  dam  is  located  opposite  the  Auburn  woollen 
mills  and  about  1,200  feet  north  of  the  power  house.  It  is 
a  concrete  structure  consisting  of  piers  and  stop  log  sluices. 
The  piers  are  each  6  feet  thick  and  the  sluices  each  20  feet 
wide,  with  the  exception  of  the  log  slide  which  is  9  feet  on  a 
slope  of  three  horizontal  to  one  vertical,  with  two  piers,  each 
4  feet  thick.  The  maximum  height  of  the  dam  is  24  feet  and 
the  total  length  from  east  to  vv^est  abutment  is  452  feet  in- 
cluding the  intake  to  the  head  canal,  which  occupies  a  total 
width  of  99  ft.  6  ins.  at  the  west  shore.  The  dam  is  con- 
structed on  solid  limestone  foundations  but  is  designed  to 
resist  upward  pressure,  if  water  should  percolate  between  the 
base  and  the  foundations — or  through  the  seams  in  the  rock 
below.  The  piers  are  extended  to  the  full  height  of  the  dam 
to  provide  for  the  construction  of  a  street  railway  crossing 
at  some  time  in  the  future,  see  figure.  Each  sluice  has  a 
depth  of  10  feet  below  normal  head  water  level,  and  thus 
provides  a  total  discharging  capacity  of  26,000  cubic  feet  per 
second.  The  area  of  the  water  shed  above  the  dam  is  2,821 
square  miles,  and  the  flow  from  this  area  is  well  regulated  by 
tlie  works  of  the  Trent  Canal.  The  area  of  the  storage 
pond  is  approximately  20  acres.  At  the  west  end  of  the  dam 
is  located  the  intake,  which  consists  of  four  stop-log  openings 
each  20  feet  wide  and  10  feet  deep,  and  separated  from  one 
another  by  piers  4  ft.  6  ins.  thick.  The  total  width  of  the 
platform  for  operating  the  stop  logs  is  14  feet.  The  stop 
logs  for  both  intake  and  dam  are  handled  by  means  of  chain 
winches  which  can  be  pushed  along  on  rails  provided  for  this 
purpose, 


Head  Canal 

The  total  length  of  the  head  canal  is  1,200  feet,  and  it 
lies  parallel  to  the  river  between  the  dam  and  the  power 
house.  The  excavation  was  made  up  of  approximately  the 
following  qualities:  solid  rock,  1,453  cubic  yards;  loose  rock, 
2,270  cubic  yards;  common,  8,399  cubic  yards.  The  section 
of  the  canal  for  some  400  feet  below  the  head  works  has  a 
solid  rock  bottom  74  feet  wide  with  a  concrete  wall  on  either 
side.  The  section  between  400  feet  and  970  feet  from  the 
head  works  was  common  and  loose  and  solid  rock  excavation 
and  is  86  feet  wide  at  the  top.  Part  of  this  section  has  a  solid 
rock  bottom  and  the  remainder  is  covered  with  6  inches  of 
reinforced  concrete,  as  shown  in  an  accompanying  figure. 
The  sides  which  slope  1^  to  1  are  also  covered  with  rein- 
forced concrete  9  inches  thick.  The  230  foot  section  im- 
mediately above  the  power  house  is  83  feet  wide,  the  bottom 


Showing  location  Auburn  power  plant,  Peterboro 

being  solid  rock  with  concrete  walls  on  either  side.  In  the 
liead  race  wall  at  the  face  of  the  racks  is  situated  an  ice  run 
20  feet  wide,  see  general  view,  the  level  of  which  is  regulated 
by  light  3  in.  x  12  in.  planks.  The  racks  are  19  ft.  7  9-16  ins. 
long  and  consist  of  flat  steel  bars  3 5^  in.  x  5-16  in.  bolted  to- 
gether in  sections  3  ins.  wide  with  1%  in.  spaces  between 
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Showing  main^flooriplan  of^Auburn  Power  Company's  development  at  Peterboro 


liars.  The  upper  section  of  the  racks  is  of  wood  a  special 
design  calculated  to  minimize  ice-troubles. 

A  Travelling  Sluice  Gate 

There  are  five  wheel  pits  with  a  3-foot  wall  between  them. 
Four  of  these  are  designed  for  power  units  and  in  the  fifth, 
situated  in  the  centre  of  the  structure,  the  exciter  turbine 
unit  is  located.  The  main  wheel  pits  are  40  feet  long,  16  feet 
wide  and  14  feet  deep  giving  a  net  area  at  the  entrance  of 
each  wheel  pit  of  224  square  feet.  The  water  may  be  cut  off 
from  the  wheel  pits  by  means  of  13  in.  x  12  in.  stop  logs,  but 
as  this  operation  is  rather  slow,  and  difficulty  is  always  found 
in  getting  the  stop-logs  sufficiently  water-tight  to  empty 
the  wheel  pits  for  repair  or  examination  of  the  turbine  gates 
or  runners,  a  specially  designed  travelling  sluice  gate  has  been 
provided  by  means  of  which  the  water  can  be  stopped  off 
from  any  wheel  pit  in  a  few  minutes.  This  gate  is  15  tt. 
35^  ins.  wide  and  14  ft.  3  ins.  high,  and  is  constructed  of 
riveted  boiler  plate  carried  by  a  travelling  gantry  constructed 
of  structural  steel  and  mounted  on  four  cast  iron  wheels  3 
feet  in  diameter,  the  wheel  base  being  9  ft.  8  ins.  and  the 
rails  a  standard  width  4  ft.  8^  ins.  The  gate  itself  is  fitted 
with  circulating  rollers  at  each  side  to  run  in  the  concrete 
stop-log  gains.  With  this  arrangement  it  can  be  lifted  or 
lowered  under  a  full  head  of  water  with  the  turbine  gates 
wide  open.  Leakage  when  the  gate  is  closed  is  reduced  to 
a  minimum  by  means  of  adjustable  skin  side-bars  which  ^erve 
as  guides  and  are  set  into  place  after  the  gate  is  closed.  The 
gate  is  moved  along  the  rails  by  means  of  a  hand  gear,  but 
is  arranged  to  be  raised  or  lowered  either  electrically  or  by 
hand,  and  is  fitted  with  a  self-sustaining  brake.  It  is  capable 
of  being  lifted  or  lowered  by  means  of  the  motor  in  2J4  min- 
utes against  quick  running  water  passing  through  the  opening 


under  the  maximum  head  available  and  under  the  same 
conditions  may  be  lowered  by  hand  in  four  minutes,  or 
lifted  by  hand  in  sixty  minutes. 

The  Power  House 

The  power  house  substructure  is  composed  entirely  of 
reinforced  concrete,  3,439  cubic  yards  being  required  for  its 
construction.  The  inside  dimensions  of  the  power  house  are 
88  ft.  X  31  ft.  6  m.  X  32  ft.,  with  a  bay  in.  the  centre  of 
lower  side  of  the  structure  14  ft.  x  4G  ft.  6  ins.  The  roof  is 
covered  with  red  tile  which  in  addition  to  its  durable  quali- 
ties adds  considerably  to  the  artistic  appearance  of  the  build- 
ing. 

The  Tail  Race 

The  discharge  openings  from  the  wheel  pits  are  10  ft. 
wide  with  .'i-foot  walls  between  them  and  the  water  may  be 
cut  off  from  the  wheel  pits  by  means  of  12  in.  x  12  in.  stop 
logs.  The  tail  race  is  approximately  250  feet  long  and  is  a 
rock  excavation.  The  tail  race  passes  under  the  G.  T.  Rail- 
way bridge  just  before  it  joins  the  river. 

Hydraulic  Equipment 

There  are  at  present  installed  three  four  runner  Sanip- 
>on  horizontal  turbine  units  with  a  maximum  capacity  of  9.')0 


Sectional  plan  through  power  house 
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h.p.  at  18  feet  head  and  150  r.p.m.  having  a  maximum  effi- 
ciency at  700  h.p.  The  guaranteed  efficiency  is  80  per  cent, 
at  %  gate,  82J^  per  cent,  at  ^  gate,  82J^  per  cent,  at  y2  gate, 
and  73  per  cent,  for  J4  gate.  After  the  turbines  were  instal- 
led they  were  tested  for  capacity  at  normal  head  and  effi- 
ciency at  various  gate  openings.  In  making  these  tests,  a 
suitable  load  was  obtained  by  the  use  of  a  6,600  volt  water 


matically  should  the  governor  belt  break  or  any  accident 
happen  to  the  pump,  and  will  readjust  the  gate  opening  if 
the  speed  varies  more  than  of  1  per  cent,  from  normal. 
The  maximum  energy  given  by  the  governor  in  opening  or 
closing  the  gates  is  17,000  foot-pounds.  Each  governor  is 
supplied  with  a  control  motor  and  also  a  control  switch 
located  in  the  generator  panel  by  means  of  which  the  station 
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Wiring  diagram— Auburn  Power  Company's  generating  station,  Peterboro 


rheostat  located  in  the  tail  race  and  the  water  which  passed 
through  the  turbine  was  measured  at  the  stop  log  gains  in 
the  tail  race  by  means  of  a  Price  current  meter. 

The  turbine  runners  consist  of  steel  plates,  the  gates  and 
guides  of  cast  iron,  the  draught  tube  ring  of  cast  iron,  and 
the  draught  tube  of  steel  plate.  The  bearings  are  lignum 
vitae,  and  babbit  ring  oiled  type.  Each  unit  has  two  cylin- 
drical inspection  tubes  with  a  step  ladder  fastened  to  the  in- 
side to  permit  of  the  bearings  being  easily  inspected. 

The  exciter  turbine  consists  of  two  26-in.  Sampson  run- 
ners mounted,  on  a  horizontal  shaft  and  is  capable  of  deliver- 
ing 170  h.p.  at  the  generator  coupling  at  full  gate  when  oper- 
ating under  18  feet  head  and  at  normal  speed  of  275  r.p.m. 
The  runaway  speed  of  the  turbine  is  425  r.p.m.,  and  the  effi- 
ciency at  full  gate  80  per  cent.;  at  ^  to  %  gate  approximately 
82  per  cent.  There  is  no  governor  on  this  unit,  and  the 
maximum  pull  on  the  hand  wheel  required  to  open  and  close 
the  gates  completely  is  40  lbs. 

The  speed  of  each  of  the  950  h.p.  turbines  is  regulated 
by  a  governor  supplied  by  the  Lombard  Governor  Company. 
The  piston  of  the  governor  is  connected  directly  to  the  tur- 
bine gate  shaft  by  means  of  a  connecting  rod  and  crank, 
without  intermediate  gears,  and  the  governor  is  capable  of 
moving  the  gates  of  the  turbine  through  their  full  range, 
either  opening  or  closing  in  two  seconds.  The  governors  are 
also  supi)lie(l  with  a  device  which  will  close  the  gates  auto- 


operator  is  able  to  control  the  speed  of  the  unit  close  enough 
for  synchronizing  the  generators.  All  the  turbines  were 
supplied  by  the  Wm.  Hamilton  Company  of  Peterborough. 

Electrical  Equipment 

The  generators  were  provided  by  the  Canadian  General 
Electric  Company.  No.  1  unit  is  a  625  kv.a.  unit  wound  for 
3-phase,  60  cycle,  2,400  volt  operation  at  a  normal  speed  of 
150  r.p.m.  The  other  two  units  are  of  the  same  capacity  as 
No.  1,  but  are  wound  for  3-phase,  60  cycle,  6,600  volt  opera- 
tion at  a  normal  speed  of  150  r.p.m.  A  full  load  efficiency  of 
94.4  per  cent.,  regulation  of  6  per  cent.,  at  100  per  cent,  p.f., 
and  temperature  rise  of  40  deg.  C.  at  80  per  cent.  p.f.  is  guar- 
anteed by  the  manufacturers.  The  rotor  consists  of  a  cast 
steel  spider  with  a  forged  steel  rim  to  which  the  field  poles 
are  bolted.  The  specified  fly-wheel  ef¥ect  of  the  generators 
is  400,000  lbs.  feet,  and  in  order  to  reach 'this  figure  a  fly- 
wheel was  keyed  to  the  shaft  close  to  the  rotor.  Placing 
the  fly-wheel  in  this  position  inside  of  the  generator  base, 
saves  considerable  floor  space.  The  generators  were  given 
a  runaway  speed  test  in  the  factory  at  255  r.p.m.  for  15 
minutes,  with  full  load  field  current  at  80  per  cent.  p.f. 

After  the  generators  were  installed  heat  runs  were  made 
on  each  unit  at  full  load  and  80  per  cent.  p.f.  and  also  at  1% 
full  load  80  per  cent.  p.f.  The  load  was  obtained  by  means 
of  the  6,600  volt  water  rheostat  located  in  the  tail  race,  and 
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the  proper  power-factor  was  obtained  by  running  one  of  the 
other  generators  in  parallel  with  the  generator  being  tested 
as  a  synchronous  motor  and  varying  its  field  to  get  the  re- 
quired power-factor.  These  tests  showed  the  temperature 
rise  of  generators  t(3  be  well  within  the  contractors'  guaran- 
tees. 


Section  through  spillway  of  main  dam — note  railway  tracks 
Exciters 

There  are  two  exciter  units  of  Swedish  General  Electric 
type  supplied  by  Messrs.  Kilmer,  Pullen  and  Burnham. 
One  consists  of  a  90  kw.,  135  volt,  275  r.p.m.  compound- 
wound,  horizontal  shaft,  water-wheel  type  generator.  The 
other  unit  is  a  motor-generator  set  consisting  of  a  90  kw., 
125  volt,  860  r.p.m,  compound-wound  d.c.  generator,  direct 
connected  to  a  1H5  h.p.,  .3-phase,  2,400  A'olt,  60  cycle  slip-ring 
type  induction  motor,  the  set  having  two  ring  oiled  bearings. 
Both  these  sets  are  guaranteed  by  the  manufacturers  to  carry 
full  load  with  a  temperature  rise  not  exceeding  40  deg.  C,  and 
tests  after  installation  showed  that  they  will  operate  well 
within  these  values. 

Switching  Equipment 

The  switching  equipment  w;is  supplied  1>y  the  Canadian 


tjeneral  Electric  Company.  All  the  panels  are  of  blue  Ver- 
mont marble,  and  the  2,400  volt  and  6,600  volt  busbars,  cur- 
rent and  potential  transformers,  feeder  disconnecting  switche- 
and  oil  switches  are  mounted  on  a  pipe  frame  work  structure 
behind  the  switchboard  with  a  passage  way  between.  The 
instrument  wiring  is  carried  to  the  i)anels  in  conduit,  making 
a  very  safe  installation  as  no  voltage  higher  than  12.'j  volts 


Typical  section  of  head  canal,  Peterboro 

is  brought  to  the  switchboard.  Wooden  gratings  laid  on 
rubber  mats  are  placed  on  the  floor  at  the  front  and  rear  of 
the  pipe  bus  structure,  and  rubber  mats  in  front  oi  the 
switchboard.    All  instrument  covers,  oil  switch  tank->,  pipe 


Typical  section  of  head  canal,  Peterboro 

frame  work,  cable  sheaths  and  bells,  and  generator  frames 
are  thoroughly  grounded. 

Situated  at  the  west  end  of  the  switch  bay  are  three  200 
kv.a.,  6,600-6,300-6,000/2,400-2,300-2,200-600  volt  single-phase 
self-cooled  transformers.  The  primaries  are  wound  so  that 
they  can  be  connected  in  delta  or  Y  and  when  Y  connected 
can  be  operated  from  an  11,000  volt  circuit. 

The  2,400  volt  generator  is  connected  so  as  to  feed  the 
north  end  of  the  city  in  the  vicinity  of  the  station  at  2,400 
volts  and  the  three  200  kv.a.  6,600/2,400  volt  transformers 
are  so  connected  between  the  2,400  and  6,600  volt  busses  that 
this  generator  may  be  used  to  supply  power  to  the  6,600  volt 
busses  through  these  transformers  as  well  as  to  the  local 
distribution  system  at  2,400  volts.  With  this  arrangement 
1,000  kw.  may  be  fed  out  of  the  station  to  the  local  distribu- 
tion system  at  2,400  volts,  or  the  total  output  of  the  station 
may  be  fed  out  at  0,600  volts  to  the  44.000  volt  transformer 
t(^  be  stepped  up  to  the    transmission    line    xoltage.  The 


Interior  Auburn  Power  Company's  generating  station,  Peterboro 
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A  General  view  of  the  Auburn  Power  Company's  generating  plant,  showing  head  canal 


generators  are  connected  to  the  oil  switclies  tI;ri)Ugh  lead 
covered  cable  and  they  may  he  synclironized  at  the  switch- 
board by  means  of  the  motor-operated  goveruor>. 

The  plant  of  the  Otonabee  Power  Company  which  is 
situated  a  few  miles  further  up  the  river  and  is  owned  by  the 
Electric  I-*ovver  (.'unipany,  is  run  in  parallel  with  the  Auburn 
station  as  the  plant  of  the  American  Cereal  Company  from 
which  the  Electric  I'ower  Company  inirchasc  a  lilock  of  po-.ver 
at  2,400  volts,  as  well  as  power  to  drive  a  200  k\v.  and  a  100 
kw.  500  \olt  d.c.  belted  railway  generator  to  operate  the 
electric  railway  of  the  Peterborough  Kadial  Railway  Com- 
pany. These  railw  ay  gx  in  rator.s  arc  -itiiated  in  the  power 
house  of  t'he  Cereal  cunipany  and  are  eacli  Ijelted  to  one  of 
tl.e  a.c.  units. 

Transformer  Station 

From  the  (5,600  volt  busses  feeders  in  lead-covered  cable 
run  to  the  ir,in--f(  irniers  >t.-ition  where  the  power  i--  ^tciiped 
up  to  44,000  \iAl>  and  transmitted  over  a  single  circuit,  :J- 
phase,  4/0  .aluminium  line  to  Port  Hope,  where  the  h.t.  line 
is  tied  in  with  the  remainder  of  the  Electric  Power  Com- 
pany's system.  The  transformer  building,  lias  three  pockets 
12  ft.  G  ins.  X  12  ft.  with  a  14-in.  wall  between  the  pockets  21 


transformer  pockets  and  are  supported  on  insulators.  Un 
the  ea^t  side  of  the  building  is  an  extension  11  feet  wide  by 
:!0  feet  long,  in  which  are  located  the'  oil  tank  and  water 
filters. 

The  ^ub^tructure  of  the  transformer  building  is  concrete 
while  the  superstructure  is  structural  steel  and  pressed  brick. 
The  roof  is  concrete  covered  with  a  roofing  compound. 
There  is  no  crane  stipplied  for  lifting  the  transformer  core 
and  coils  out  of  the  tanks,  the  idea  being  to  construct  a 
track  leading  from  the  front  of  the  transformer  building  to 
the  power  house.  \\'hen  it  i^  necessary  to  disassemble  one 
of  the  transforniers  it  will  be  run  out  of  the  pocket  on  to  a 
special  truck  which  has  been  designed  for  that  purpose  and 
run  down  lo  the  power  house,  where  it  can  be  disassembled 


Switchboaul,  busstnictuic  and  gallery 

ft.  high.  The  lightning  arresters  and  h.l.  oil  switch  are 
located  at  the  north  end  of  the  building  through  which  wall 
tlie  h.t,  lines  pass  to  the  switch  tower  of  the  h.t.  line.  The 
h.t.  bus-bars  run  up  over  and  across  the  wall  between  the 


Auburn  transformer  station 

on  the  erecting  floor  of  the  generating  station.  This  scheme 
permitted  the  transformer  building  being  made  very  much 
narrower  and  lower  than  it -would  have  been  had  it  been  de- 
signed with  an  erecting  floor  and  crane.  There  arc  at  pre- 
>cnt  installed  two  1875  kv.a.  6,600-6,300-6,000/44,000-42,000- 
40,000-38,000  volt  O.I.W.C.  tran.sformers.  These  trans- 
formers were  supplied  by  the  Canadian  General  Electric  Com- 
pany and  have  a  guaranteed  temperature  rise  of  40  de,g.  C.  at 
full  load.  One  of  these  transformers  is  at  iiresent  being- 
used  as  a  spare. 

That  part  of  Peterborough  that  is  not  being  supplied 
with  3,400  volts  power  direct  from  the  generating  station  is 
supplied  from  the  Otonabee  sub-station  in  which  are  installed 
6-2.'')0  kv.a.,  0,000/2,300  volt  oil  insulated,  self-cooled  trans- 
formers, and  one  T.")0  kv.a.,  6, 600-6, :;()()-(;, 000/2, 400-2, :i00-2, 200- 
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ipillway,  sluice  gate,  power  house,  tail  race  and  transformer  house  in  background 


GOO  yo\t  oil  insulated,   sclf-criolcrl  ir.in^fornier. 

It  will  Ije  seen  that  with  the  al)o\e  (lescril:)ed  connection. 
Peterborough  is  sure  of  an  excellent  service  from  the  local 
plant,  and  in  addition  is  also  connected  in  with  the  Electric 
Power  Company's  system  through  the  h.t.  line  which  runs  to 
Port  Hope. 

Tlie  construction  works  in  cimnection  with  installing  the 
plant  was  done  by  the  Midland  ( 'i  ni struction  Company. 
The  sub-contractors  in   the  general   works  were   Clarke  & 


Emergency  sluice  gate,  Peterhoro 

Monds,  Trenton,  and  on  the  structural  steel  work  Mackinnou. 
Idolnu's  &  Corupany.  .Sherbri m ike.  Que.  The  work  \\as  done 
according  tei  the  desi.gus  and  under  the  superxision  of 
Messrs.  ."-^mith.  Kerry  &  I'hace,  consulting  artd  operating  en- 
gineers of  the  Electric  Power  Company.' 


Third  and  Fourth  Reports 

The  third  and  fourth  annual  reports  of  the  Hydro-elec- 
tric Power  Commission  of  the  pro\ince  of  ()ntario  fur  the 
year  endin.g  (  )clober  :!lsl.  is  just  to  hand.     The  reports 

outline  the  results  that  had  been  acc(jmplished  to  th.at  date 
under  the  followin.g  headings:  1.  Acts  and  agreements;  2. 
Transmission  system;  :!.  Construc'tion  of  stations;  4.  Opera- 
tion of  systems;  ,5.  Hydraulic  investigations;  6.  Municipal 
work.  In  addition  to  a  cpiantity  of  \-aluable  information  the 
reports  contain  some  forty-fn'e  excellent  illustrations  of  the 
Commission's  system. 


New  Features  in  Drum  Type  Controllers 

Sometimes  the  location  of  drum 
controllers  makes  operation  by  a 
straight  backward  and  forward 
motion  of  the  operating  handle  a 
little  more  convenient  than  the 
usual  rotary  motion  in  a  horizon- 
tal plane.  The  Cutler-Hammer 
Manufacturing  Company,  Mil- 
waukee, have,  therefore,  stand- 
ardized a  vertical  arrangement  of 
lever  with  bevel  gear  drive  that 
can  be  applied  to  the  six  differ- 
ent current  types  of  enclosed 
drum  controllers  and  the  three 
alternating  current  types.  The 
accompanying  illustration  shows 
this  straight  line  drive,  the  lever 
having  a  centering  latch  released 
by  means  of  the  button  at  the 
end  of  the  handle  as  in  the  case 
of  the  horizontal  rotating  type 
lever.  The  operation  is  very 
easy  and  the  milled  star  wheel 
and  notched  lever  permit  all 
points  of  control  to  be  distinctly 
felt.  The  construction  of  the 
drum,  non-stubbing  fingers,  are 
deflectors,  cylinder,  etc.,  remains 
as  in  the  original  line  of  control- 
lers which  was  brought  out  about 
two  years  ago.  Special  arrange- 
ments can  als(T  be  made  for  rope  operation. 


The  Oshkosh  Manufacturing  t'ompan.w  in  carder  to  take 
care  of  their  rapidly  increasing  bu-ine-s  in  Indian,!  and  Il- 
linois, have  opened  a  branch  house  at  4!0-4:.'r)  Soutli  Clinton 
street,  Chicago.  It  is  felt  that  this  will  lie  a  .great  convenf- 
ence  to  Chicago  customers  as  the  new  branch  will  carry  a 
complete  line  of  the  well-known  Oshkosh  tools.  This  branch 
house  will  be  in  char.ge  of  Mr.  1\.  L.  Tiiaver. 


James  Bcggs  &  Company.  :!G  W  arren  street.  New  York, 
.announce  that  over  GOO, 000  horse  power  of  Blackburn- 
Smith  Feed  Water  Filters  and  Grease  Kxtractors  arc  now 
in  service. 
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Lightning  Troubles  on  High  Tension  Lines 

A  Discussion  of  the  Effect  of  Lightning  Discharges  with  an  Argument  in  Favor 
of  the  Condenser  Type  of  Arrester — The  Mosciki  Condenser 

By  Mr.  N.  W.  Lofvengren 


The  expression  "lightning  troubles"  is  hardly  correct, 
;ib  in  general  the  trouble  referred  to  can  be  either  atmos- 
pheric or  from  an  internal  creation  on  the  system.  The 
troubles  met  with  in  practice  are,  (a)  static  troubles;  and  (b) 
.itmospheric  surges. 

Static  Trouble 

This  trouble  is  due  to  wind,  rain,  sleet,  etc.,  creating  an 
accumulation  of  static  electricity  in  various  portions  of  the 
lines,  and  the  voltage  continually  mounts  until  it  reaches 
.such  a  point  that  it  is  able  to  puncture  the  insulators  support- 
ing the  lines.  It  is  of  a  continuous  current  nature,  and  these 
accumulations  of  electricity  can  occur  at  several  places  on 
the  line,  and  from  a  variety  of  causes,  such  as  already  men- 
tioned, the  friction  from  wind  or  sleet,  big  differences  of 
elevation  when  the  line  passes  through  a  valley  and  then 
over  a  mountain,  differences  of  temperature  between  sun- 
rise and  sunset,  etc.  These  troubles,  we  find,  are  not  par- 
ticularly common  in  Canada,  but  in  such  places  as  Mexico, 
California,  etc.,  much  trouble  is  met  with  in  this  respect. 

Again,  where  the  line  passes  over  a  well  timbered  coun- 
try with  good  earths  from  rivers  or  loamy  soil,  this  danger 
is  considerably  lessened.  Where  the  line  is  perched  on  high 
and  dry  rocky  ground,  quartz  or  otherwise,  with  bare  earths, 
this  trouble  can  become  very  dangerous,  and  also  where  the 
line  passes  through  long  reaches  of  very  dry  sandy  prairie 
land,  which  means  bad  earths  and  little  means  for  the  dis- 
position of  the  accumulation  of  static  electricity. 

The  proper  course  to  take  to  protect  against  this  trouble 
is  to  connect  the  line  to  a  permanent  path  for  the  passage 
of  this  accumulation,  which  should  be,  therefore,  a  path 
of  very  low  resistance,  thus  permitting  the  easy  passage  of 
the  continuous  current  (in  other  words  the  accumulated 
static  electricity),  but  not  permitting  any  appreciable  quan- 
tity of  current  at  the  ordinary  periodicity  of  (say)  25  to  60 
cycles.  The  only  apparatus  that  can  do  this  is  one  whose 
resistance  increases  as  the  periodicity,  making  use  of  the 
well-known  principle  of  induction.  Such  an  apparatus  con- 
sists of  a  choking  coil  wound  on  an  iron  core,  immersed  in 
oil,  with  one  terminal  to  connect  to  the  line,  and  the  other 
to  connect  to  the  earth. 

Before  proceeding,  it  must  be  borne  in  mind  that  this 
apparatus  has  nothing  to  do  with  the  choke  coil  in  series 
on  the  line  as  the  principle  of  the  line  choke  coil  is  quite 
different.  This  inductance  coil  does  not  carry  the  main  line 
current  at  all,  and  is  arranged  to  have  a  big  choking  effort 
to  prevent  the  flowing  of  any  line  current.  At  the  same 
time,  the  low  bhmic  resistance  allows  an  easy  passage  direct 
to  earth  for  the  flowing  of  the  continuous  current  which  ac- 
cumulates on  the  line  and  prevents  a  rise  to  any  big  po- 
tentials. 

In  regard  to  the  installation  of  these  coils  they  should 
be  placed,  of  course,  at  points  where  there  is  liable  to  be 
any  big  potential  accumulations,  such  as  at  the  lower  end 
of  the  line  in  a  valley  and  the  higher  end  of  the  line  on  top 
of  the  mountain,  or,  say,  in  prairie  land  between  mile  sec- 
tions and  always,  of  course,  at  the  sub-station  or  power 
station. 

The  installations  in  the  sub-stations  and  power 
houses  are  usually  sufficient  in  Canada,  where,  being  fairly 
well  wooded  in  the  general  run  of  cases,  with  good  earths, 
it  means  a  big  saving  as  regards  trouble  from  this  source. 

This  trouble  is  generally  the  -most  serious  in  all  coun- 


tries, and  certainly  is  in  Canada.  It  is  the  result  of  atmos- 
pheric storms,  and  causes  the  breakdown  of  machinery  far 
more  than  of  line  insulators,  for  reasons  given  below. 

In  the  first  place,  let  it  be  understood  that  thfe  condenser 
type  of  lightning  arrester  does  not  protect  against  a  direct 
stroke  on  the  line,  nor  is  there  any  apparatus  on  the  mar- 
ket that  does  protect  against  a  direct  stroke.  A  direct  stroke 
is  not  particularly  dangerous  to  the  apparatus  in  the  sta- 
tion, insofar  as  its  effect  is  strictly  local,  shattering  insu- 
lators, overthrowing  poles,  etc.,  but  not  proceeding  along 
the  line  to  the  station. 

The  High  Frequency  Surge 

The  most  dangerous  phenomenon  is  the  comparatively 
low  voltage,  high-frequency  surge  that  is  set  up  when  a  dis- 
charge occurs  between  neighboring  clouds  or  between 
clouds  and  earth,  in  a  direction  more  or  less  parallel  to  the 
line.  This  atmospheric  discharge  is  of  an  oscillatory  na- 
ture, similar  to  the  discharge  that  occurs  in  the  Leyden 
jar,  and  the  oscillations  are  of  an  extremely  high  frequency 
and  induce  in  the  line  a  secondary  high  frequency  surge. 
Besides  the  ordinary  oscillographic  measurements,  this  is 
proved  in  many  ways,  as  for  example,  in  the  interference  of 
atmospheric  storms  with  wireless  telegraphic  apparatus. 
During  an  atmospheric  storm,  signals  are  received  by  wire- 
less receivers  of  an  obviously  atmospheric  nature — so  much 
so  on  many  occasions  as  to  exclude  the.  possibility  of  or- 
dinary signals  being  transmitted, — and  seeing  that  the  ap- 
paratus used  with  regard  to  wireless  work  is  only  tuned  to 
periodicities  of  100,000  to  1,000,000,  and  cannot  respond  to 
periodicities  either  below  or  above,  it  is  obvious  that  these 
interferences  must  be  of  some  intermediate  frequency. 

Again,  a  condenser  which  cannot  pass  appreciable  cur- 
rents except  at  periodicities  greater  than  100,000  has  been 
connected  to  lines,  and  a  fuse  placed  in  series  with  the  con- 
denser. On  the  occasion  of  a  heavy  atmospheric  discharge, 
as  much  as  a  40  amp.  fuse  has  been  blown,  and  seeing  that, 
to  allow  40  amps,  to  pass,  the  frequency  of  the  current  to 
get  through  the  condenser  must  have  been  at  least  250,000 
(resistance  of  a  condenser  varies  inversely  as  the  frequency) 
it  is  obvious  that  atmospheric  disturbances  are  of  a  high 
frequency  nature.    There  are  many  other  proofs  of  this. 

To  continue,  assume  that,  due  to  a  discharge  between 
clouds,  high  frequency  surges  have  been  created  in  the  line 
and  are  propagated  along  until  they  reach  the  sub-station  or  a 
generating  station,  as  the  case  may  be.  During  their  pro- 
pagation along  the  line,  they,  of  course,  gradually  use  up 
their  energy  and  the  amplitudes  of  the  waves  are  gradually 
decreased.  If  the  point  of  creation  is  more  than  fifteen  to 
twenty  miles  from  the  station,  in  all  probability  the  surges 
will  have  become  so  flattened  down  as  not  to  be  dangerous 
to  the  gear  inside  the  station,  and  the  energy  of  the  surge 
will  have  expended  itself  in  the  ohmic  resistance  of  the  line 
and  also  the  skin  effect,  which,  of  course,  is  a  very  great 
item  when  dealing  with  high  frequency  currents. 

Assuming,  however,  the  point  of  creation  is  considerably 
closer, — say  one  or  two  miles  from  the  station — the  surge 
tension  reaches  the  station  with  quite  a  large  voltage  of, 
say,  a  maximum  of  3,000  or  4,000  volts  on  a  13,000  volt  line, 
for  example.  Now  this  surge  tension  being  so  much  lower 
than  that  for  which  a  13,000  volt  arrester  would  be  set 
(the  setting  is  generally  15,000  volts),  it  cannot  get  across 
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the  horns  or  gaps,  whichever  may  be  used,  according  to  tiu' 
type  of  so-called  arresters.  This  surge  tension,  however, 
continues  on,  sparks  across  or  passes  through  the  choke 
coils  (according  to  the  type — see  notes  later  on),  and  reaches 
the  terminal  of,  say,  the  transformer.  Now  the  windings 
of  a  transformer  simply  constitute  an  ordinary  condenser  (in 
which  the  ohmic  resistance  can  be  neglected)  in-so-far  that 
one  has  copper,  insulation,  and  then  iron  core — that  is,  two 
conductors  with  insulation  in  between.  The  whole  length 
of  winding,  of  course,  constitutes  the  total  capacity  to  earth 
of  the  transformer,  and  it  can  be  proved  that  the  conduc- 
tivity to  earth  of  the  transformer  is  equal  to  V(L/C)  where 


L ,  c  ;  r 


111  parallel,  and  the  total  conductivity  thereof,  and  iIk-  reduc- 
tion coefficient  is  given  finally  by  the  cxpressifin 
R 
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Fig.  1 

L  equals  the  inductance  in  henrys  and  C  the  capacity  in 
microfarads  of  the  winding. 

Now  owing  to  the  high  frequency  nature  of  the  current, 
it  is  absolutely  impossible  for  it  to  penetrate  the  turns  very 
far,  and  it  generally  localizes  itself  on  the  first,  second  or 
third  turns.  This  means  that  the  only  passage  to  earth,  then, 
is  that  given  by  the  first  few  end  turns. 

Now,  the  frequency  of  this  surge  tension  being  so  high, 
the  wave-  length,  is  very  very  small,  and  between  two  or 
three  turns  there  occurs  a  maximum  positive  and  maximum 
negative  of  surge  tension,  and  if  the  amplitude  of  the  surge 
tension  is  2,000  volts,  this  means  that  between  two  or  three 
turns  we  get  a  difference  of  potential  of  4,000  volts.  Now 
though  the  end  turns  of  a  transformer  are  usually  wound 
with  extra  heavy  insulation  to  stand  surges  between  turns, 
and  normally  the  turns  between  windings  should  carry  a 
difference  of  voltage  of  say  20  or  30,  with  the  extra  insula- 
tion we  will  allow  them  to  carry  three  or  four  times  as  much 
and  say,  therefore,  that  they  are  supposed  to  be  able  to 
withstand  100  volts  between  turns.  In  any  case,  it  is  seen 
how  utterly  useless  this  is,  as  4,000  volts  are  just  about  as 
dangerous  when  applied  to  turns  which  normally  can  with- 
stand 100  as  when  applied  to  turns  which  can  only  withstand 
20  or  30.  It  means  the  insulation  is  punctured  in  any  case, 
and  after  two  or  three  recurrences  of  this  puncture  the  in- 
sulation will  be  so  weakened  that  on  the  next  occasion  line 
current  will  flow,  and  a  burn  out  results,  and  down  goes  the 
end  coil  of  the  transformer  or  alternator,  as  the  case  may  be. 

Operation  of  Arresters  Valueless 

It  may  be  argued  that  the  arresters  have  been  seen  to 
discharge,  which  we  will  admit,  and  we  will  take  the  case, 
of  an  arrester,  whether  of  the  horn  with  resistance  in  series, 
the  multigap  or  the  electrolytic  type,  in  operation,  and  prove 
that  usually  the  operation  is  valueless. 

Assuming  that  the  voltage  of  the  surge  tension  was  suf- 
ficient to  get  across  the  gap,  it  is  at  once  seen  that  we  have 
two  paths  in  parallel  for  a  discharge  to  earth — one  through 
the  arrester  and  one  through  the  winding  of  the  machine, 
as  described  above.  We  attach  herewith  the  algebraic  ex- 
pressions, showing  the  results  of  the  two  paths  connected 


V(L/Cj  -f  R 

where  \<.  equals  the  resistance  in  series  witii  the  arrester  and 
v'(L/C)  is  as  given  above  (See  Fig.  1).  This  can  be  demon- 
strated as  follows: — 

It  has  been  shown  that  a.>  regard.-,  the  transmission  of 
waves,  a  line  is  equivalent  to  an  ohmic  resistance  of  the 
value  V'(L/C).  When  an  oscillatory  current  Ii  flow.->,  the 
surge  tension  is  given  by  Ii  V(L/C).  Assuming  the  arrester.s 
have  operated,  there  are  two  paths  in  parallel  for  conducting 
the  discharge,  of  resistance  R  for  arrester,  and  V  (L/C)  for 
machine.  The  total  equivalent  resistance,  therefore  is 
RV(L/Cj 


R+  V(L/C) 

so  for  a  current  L  flowing  to  earth  by  two  parallel  paths,  the 
surge  tension  becomes 

R 

LV  (L/C)  X  

R-f  V(L/C) 
and  the  reduction  is  given  by  the  factor 

R 


R  -f  V(L/C) 

By  practical  measurement  V(L/C)  is  always  equal  to  ap- 
proximately 600  ohms.  Therefore  the  reduction  coefficient 
equals 

R 


600  +  R 

Now  in  considering  the  resistance  which  is  permissible  to  be 
in  series  with  horns,  it  must  be  borne  in  mind  that  v^'e  must 
not  have  the  resistance  too  low  as  it  would  pass  considerable 
line  current,  and  if  very  low  would  practically  constitute  a 
short  circuit  to  earth.  This,  of  course,  is  obviously  inad- 
visable. We  must  have,  therefore,  the  resistance  high 
enough  to  prevent  the  excessive  line  current  flowing  to  earth, 
and  also  to  prevent  a  second  phenomenon  of  resonance. 

Now  resonance  occurs  when  we  have  fairly  high  induc- 
tance, high  capacity,  and  low  ohmic  resistance.  With  the 
winding  of  the  transformer,  therefore,  and  high  frequency 
current,  we  have  a  tremendous  inductance,  and  as  already 
explained,  only  utilizing  a  very  little  insulation  resistance  at 
the  end  turns,  we  have  a  very  high  capacity.  These,  com- 
bined with  the  resistance  in  series,  including,  say,  a  low  re- 
sistance arrester  sets  up  resonance,  or  in  other  words  a  high 
frequency  surge  of  the  very  nature  we  wish  to  avoid. 

This  has  often  been  demonstrated — for  example,  in  south- 
western Ontario,  where  they  use  horn  gaps  with  oil  immersed 
resistance — and  on  the  occasion  of  a  lightning  discharge  the 
arresters  operate  three  or  four  times  in  succession  very 
rapidly.  Now  the  discharge  from  lightning  only  occurs 
once  so  that  the  next  two  or  three  times  is  simply  the  result 
or  resonance,  and  the  re-establishment  of  the  arc  itself.  This 
is  also  often  noticed  in  the  charging  of  electrolytic  arresters, 
where,  after  charging,  the  current  is  finally  ruptured  on  the 
horns  and  the  abrupt  rupture  sends  oscillations  up  and  down 
the  line,  on  occasion  causing  the  circuit  breaker  to  trip,  a* 
has  occurred  at  various  points  in  Ontario.  The  reason  for 
this  is  given  later. 

In  any  case,  it  can  be  mathematically  proved  that  tiio 
resistance  in  series  with  an  arrester  must  bo  greater  than 
twice  V  (L/C),  as  follows; — 

Assume  V  equal  to  the  voltage  for  which  the  arrester 
is  set,  and  E  equals  the  nominal  line  vokage.  V'  equals  aE 
where  a  is  a  constant.    When  the  apparatus  operates  the 
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current  I  flowing  is  expressed  by  I  =  V/R  and  surge  ten- 
sion when  this  breaks  is 

V  V  (L/C) 

I  V  (L/C)  =   

R 

To  avoid  the  possibility  of  creating  a  surge  tension  big 
enough  to  re-establish  the  arc,  the  following  must  be  ful-_ 
filled 

V  V  (L/C) 


R 

must  be  less  than  V  (the 'setting  voltage). 

Therefore  R  must  be  greater  than  V(L/C). 

Owing  to  the  uncertainty  of  the  value  of  V(L/C),  and  in 
order  to  provide  against  the  above,  R  must  be  greater  than 
2  V(L/C). 

Take  a  1,000  kv.a.  station,  10,000  volts,  and  R  equal  to 
2.000  ohms    using  the  formula 

R 


For 
For 
For 
For 


R  +  000 

2,000  ohms,  reduction  coefficient 
3,000  ohms,  reduction  coefficient 
.5,000  ohms,  reduction  coefficient 
10,000  ohms,  reduction  coefficient 


0.77 
.83 
.90 
.94 


Owing  to  the  uncertainty  of  V  (L/C)  this  resistance  must 
never  really  be  taken  less  than  2,000  ohms,  say  for  a  10,000 
volt  line,  and  even  this  figure  constitutes  a  pretty  dangerous 
feature.  With  this  figure,  therefore,  and  R  equal  to  2,000 
ohms,  we  have  worked  out  the  reduction  coefficients  and  it 
is  seen,  that  the  modification  of  the  surge  tension  is  23  per 
cent.,  17  per  cent.,  etc.,  down  to  practically  nothing  at  all. 
This  modification  is  utterly  valueless  as  3,000  volts  are  just 
as  dangerous  when  applied  between  turns  which  should  only 
carry  twenty  or  thirty,  as  is  4,000  volts.  It  is  only  on  very 
rare  occasions  too  that  a  modification  of  23  per  cent,  of  the 
surge  tension  occurs,  and  practice  proves  that  the  modifica- 
cation  is  rarely  above  5  per  cent,  to  10  per  cent. 

Proper  Apparatus  a  Condenser 

The  only  apparatus,  therefore,  that  is  theoretically  and 
practically  correct  is  one  whose  resistance  varies  inversely 
as  the  frequency.  That  is  to  say,  for  low  periodicity  and 
continuous  current,  there  is  no  line  current  passing,  but  on 
the  super-position  of  a  high  frequency  surge  from  any  cause 
whatsoever,  the  apparatus  presents  a  good  easy  path  to 
earth.  The  only  apparatus  that  fulfills  this  condition  is  an 
ordinary  condenser. 

The  difficulty  in  past  years  has  been  the  successful  de- 
sign of  these  condensers,  to  avoid  excessive  heating,  due  to 
continual  connection  to  the  line,  and  various  other  things. 
In  the  "Mosciki"  condenser  the  problem  has  been  success- 
fully solved,  and  the  condensers  can  be  connected  to  the  line 
without  more  than  four  or  five  degrees  C.  rise. 

These  condensers  consist  of  a  hydraulic  flint  glass  tube, 
with  a  neck  narrowed  at  one  end,  about  30  ins.  long,  and 
2  in.  diameter,  silverplated  inside  and  outside,  and  reinforced 
with  a  copper  plating  outside  the  silver.  A  suitable  insulator 
is  mounted  on  the  narrow  end  and  connections  taken  to  the 
internal  coat.  The  external  coat  is  connected  to  the  earth 
frame  of  the  apparatus.  The  whole  tube  is  fitted  in  a  block 
brass  tube,  and  is  hermetically  sealed,  so  that  there  is  nothing 
visible  but  the  insulator.  The  block  brass  tube  is  filled  with 
a  mixture  of  glycerine  and  water,  so  as  to  uniformly  distri- 
bute all  heat  due  to  di-electric  hysteresis.  Several  of  these 
tubes  are  mounted  in  parallel,  according  to  the  size  of  the 
station  to  be  protected,  but  the  minimum  is  six,  and  the 
maximum  24.  These  condensers  have  been  successfully 
built  and  operated  continuously  on  lines  up  to  60,000  volts. 

Each  condenser  tube  has  its  own  fuse,  so  that  should 
one  get  a  particularly  heavy  discharge,  its  fuse  will  blow. 


It  is  practically  impossible  for  more  than  one  fuse  to  blow 
at  a  time,  and  we  might  add  that  it  is  a  very  rare  occurrence 
when  these  fuses  do  blow — say  only  once  or  twice  a  year 
during  an  exceptionally  heavy  storm.  It  is,  of  course,  ad- 
visable to  have  some  periodic  inspection  and  cleaning,  which 
is  necessary  with  any  electrical  apparatus.  The  blowing  of 
one  fuse  however  does  not  put  the  apparatus  out  of  com- 
mission, and  only  means  that  until  the  fuse  is  replaced,  the 
other  tubes  have  slightly  heavier  duty.  For  the  ordinary  dis- 
charge one  tube  is  amply  sufficient,  so  that  there  is  a  factor 
of  safety  of  at  least  six  and  on  many  occasions  considerably 
more,  and  a  fuse  is  really  only  a  protection  for  the  appara- 
tus itself,  preventing  its  being  punctured  on  the  occasion  of 
excessive  discharge.  .Ks  already  mentioned,  it  is  only  on 
very  rare  occasions  that  the  fuses  are  ruptured. 

In  conjunction  with  this  arrester  choke  coils  are  used, 
which  again  are  slightly  different  from  the  usual  make.  They 
are  of  course  helical  in  construction,  and  not  disc  type,  for 
the  disc  type  choke  coil  is  utterly  valueless.  It  is  at  once 
seen  that  in  the  disc  type  choke  coil  there  are  layers  of 
copper  and  insulation,  simply  forming  the  equivalent  of  a 
condenser  and  high  frequency  surges  coming  in  from  the 
line,  strike  the  outer  layer  and  are  propagated,  as  under 
ordinary  conditions  in  a  condenser,  through  the  metal  and 
insulation  to  the  centre,  so  that  there  is  absolutely  no  choke 
effect  at  all.  In  fact  they  constitute  little  more  than  the 
equivalent  of  a  resistance  in  series  with  the  line  so  far  as  the 
high  frequency  surges  are  concerned. 

The  helical  type  of  choke  coil  as  adopted  by  the  General 
Electric  and  Westinghouse  is,  we  believe,  correct,  and  the 
Mosciki  design  is  the  same,  except  that  they  go  one  step 
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further,  and  instead  of  using  copper  or  aluminium  wire, 
utilize  iron  wire,  so  as  to  take  advantage  of  the  higher  re- 
sistance— the  greater  skin  effect  of  iron  and  the  magnetic 
properties  all  combining  to  give  a  far  bigger  reflective  effort 
on  the  line.  The  coils,  of  course,  are  proportioned  suitably 
to  carry  the  line  current,  and  again  one  need  not  fear  that 
there  is  any  excessive  volt  drop  under  ordinary  working  con- 
ditions, as  this  volt  drop  is  dependent  entirely  on  the  im- 
pedance over  normal  frequencies.  These  coils  have  a  slightly 
less  impedance  than  those  of  other  makers,  and  therefore 
the  voltage  drop  is  rather  less  than  with  other  makes. 

Another  point  is  the  isolating  of  the  arresters  from  the 
line  during  inspection,  cleaning,  etc.,  and  one  must  fully  ap- 
preciate the  fact  that  a  capacity  circuit  must  not  be  abruptly 
disconnected  from  the  line.  This  often  causes  great  trouble, 
as  in  the  case  of  the  electrolytic  condenser  during  charging. 
There  is,  therefore,  supplied  with  these  arresters  slow 
break  switches,  which  slowly  disconnect  the  apparatus  from 
the  line  through  a  gradually  increasing  resistance  of  a  mix- 
ture of  water  and  glycerine. 

The  Effect  of  a  Battery  of  Condensers  Placed  Between  Line 
and  Earth 

In  Fig.  2  is  represented  a  line,  having  self  induction, 
capacity  and  kilometric  resistance  (L.c.r.)  the  winding  of  a 
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luachini;  E  and  a  liylitning  arrester  in  the  form  of  a  con- 
denser having  the  capacity  g  and  connected  to  eartli  through 
a  wire  having  the  self  induction  d  and  an  earthplate  with 
tlie  resistance  p.  We  have  again  to  calculate  the  equivalent 
resistance  of  these  two  paths  to  earth. 

The  calculation  is  often  employed  in  telegraph  and  tele- 
l)hone  work,  but  we  content  ourselves  with  simply  giving 
the  result  of  this  calculation.  We  have  examined  different 
cases  according  to  the  value  of  the  resistances  presented  by 
the  earth-plates,  and  according  to  the  self-induction  of  the 
earth  wire  and  we  give  below  a  table  which  shows  the  re- 
duction  coefficients   for   discharges   having  frequencies  be- 


tween 100,000  and  1,000,000,  assuming  that  the  condenser  bat- 
tery is  one  of  our  standards  with  twelve  tubes. 
Resistance    Self-induction    Reduction  Coefficient  at  different 

of  of  Frequencies 

Earth  Wire    Earth  Wire    100,000    250,000    500,000  1,000,000 
0  0  0.067        0.027        0.013  0.007 

5  2/l0°henrys  0.065  0.034  0.009  0.016 
5  2/lO'henrys  0.041  0.028  0.092  0.305 
50  2/lO'henrys  0.093  0.087  0.128  0.225 
An  examination  of  this  table  shows  us  that  we  no  longer 
deal  with  a  reduction  to  about  two-thirds  of  the  original 
surge  tensions,  as  was  the  case  with  horn  arresters,  but  that 
we  easily  arrive  at  such  enormous  reductions  that  only  from 
3  per  cent,  to  6  per  cent,  of  the  surge  tension  remains  if 
there  is  a  good  earth  plate  and  if  the  self  induction  of  the 
earth  wire  is  small.  To  reduce  such  a  condenser  battery  to 
a  similar  low  efficiency  to  the  horn  arrester,  the  frequency 
would  have  to  be  as  low  as  2,000  periods  and  we  have  shown 
that  at  this  periodicity,  surge  tensions  are  no  longer  any 
source  of  danger.  The  table  also  clearly  shows  the  very 
great  importance  of  minimising  the  resistance  of  the  earth- 
plate  and  the  self-induction  of  the  earth  wire,  and  this  leads 
us  to  the  conclusion  that  the  majority  of  installations  of 
protective  apparatus  have  greatly  failed  on  these  points 

It  is  not  necessary,  as  stated  by  several  persons,  that 
the  capacity  necessary  for  protective  purposes  should  be  o'f 
the  order  of  that  of  the  line;  it  must  only  be  taken  some- 
what higher  than  the  capacity  of  that  portion  of  the  line 
which  corresponds  to  a  half  wave-length  of  the  high  fre- 
quency wave.  With  a  frequency  of  100,000  periods,  for  ex- 
ample, we  need  only  consider  the  capacity  of  1,500  meters  of 
line,  and  for  a  frequency  of  1,000,000  periods  that  of  150 
meters;  the  protection  is  evidently  the  same  for  a  line  of  100 
km.  length  as  for  a  line  of  only  10  km.  length,  because  we 
deal  here  with  forced  oscillations  and  not  with  free  oscilla- 
tions. 

It  has  also  been  stated  that  it  was  dangerous  to  place 
condensers  on  the  line  because,  in  that  way.  the  capacity  of 
the  line  was  increased,  but  if  this  were  the  case,  one  should 
never  construct  overhead  lines  which  have  more  than  .01 
mf.  per  kilometer,  and  cables  which  have  .3  mf.  or  twenty 
times  as  much  would  be  impossible.  From  this  point  of 
view  it  would  not  be  permissible  to  increase  the  length  of 
;iny  given  overhead  transmission  because  an  additional  5 


km.  of  overhead  line  or  200  meter.-,  of  cable  would  correspond 
in  capacity  to  one  of  our  condcii-er  batteries. 

Observations  on  the  Electrolytic  Condenser  with  Spark  Gaps 

h'rom  I'ig.  '■>  it  may  be  seen  that  as  soon  as  tiic  .^park 
gap  operates,  we  have  a  resonance  circuit  constituted  by  the 
condenser,  the  gap  and  the  winding,  which  of  course  is  a 
\  ery  dangerous  arrangement  and  also  retains  tlie  disadvan- 
tage of  horn  arresters,  viz.,  that  it  cannot  came  into  opera- 
tion before  the  high  frequency  ten.-,ion  has  attained  a  value 
corresponding  to  the  adjustment  of  the  arrester.  A  great 
deal  has  recently  been  published  concerning  the  eniploymenl 
of  an  electrolytic  condenser  for  protective  purposes.  This 
device  consists  of  a  number  of  electrolytic  condenser  ele- 
ments arranged  in  series,  each  element  being  formed  by  two 
suitably  shaped  aluminium  discs  which  are  separated  by  the 
electrolyte.  For  pressures  which  are  below,  the  "forming" 
pressure  the  system  acts  like  a  condenser;  for  higher  pres- 
sure, the  condenser  punctures  and  acts  like  a  capacity  shunt- 
ed by  an  ohmic  resistance.  When  the  pressure  become^, 
reduced  again  the  electrolytic  condenser  automatically  re- 
forms. If  therefore  the  tension  increases  much  above  that 
which  is  normal,  this  kind  of  condenser  i-,  entireii'  broken 
through  and  the  resistance  \i  in  Fig.  4  is  then  only  the  re- 
sistance of  the  electrolyte.  As  soon  as  the  surge  tension  ha^, 
disappeared  the  condenser  begin-,  to  form  up  again  and  the 
resistance  increases  until  it  attains  an  almost  infinite  \alue. 

One  can  imagine  the  three  following  possibilities  witii 
this  arrangement.  Fig.  4.: — • 

1.  When  the  arc  breaks  and  the  value  R  is  int'inite,  the 
apparatus  acts  like  a  condenser  with  a  spark  gap  in  series, 
and  produces  resonance  effects  because  no  appreciable  ohmic 
resistance  is  arranged  between  the  condenser  and  earth. 

2.  When  the  condenser  has  broken  through  owing  to  the 
surge  tension,  and  is  not  reformed  when  the  arc  breaks,  the 
resistance  R,  being  practically  that  of  the  electrolyte,  is  very 
weak  and  the  conditions  are  as  though  a  short  circuit  to 
earth  had  been  broken.  If  I  is  the  value  of  this  current,  the 
resulting  surge  tension  will  be  I  V  (d/g)  which  may  be  an  ex- 
tremely high  voltage. 

3.  If  the  condenser  has  broken  through  owing  to  the 
surge  tension  and  is  only  partially  formed  up  again  w  hen  the 
arc  breaks,  the  resistance  R  may  have  any  value.  If  it  is 
xery  small,  that  is  to  say  only  a  few  tens  of  ohms,  we  have 
practically  the  preceding  case;  if  it  is  larger,  that  is  to  say  a 
few  100  ohms,  then  the  condenser  still  operates  as  a  badly 
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Fig.  4 

insulated  condenser  and  produces  resonances.  It  therefore 
follows  that  the  apparatus  is  always  dangerous.  It  would 
not  be  the  same  if  it  could  be  connected  to  the  line  without 
a  spark  gap  in  series,  but  this  cannot  be  done  because  elec- 
trolytic condensers  rapidly  deteriorate  under  alternating  pres- 
sure. 

Another  great  disadvantage  with  ihc^e  electrolytic  con- 
densers is  the  necessits-  of  "forming"  them  e\ery  day  by  con- 
necting them  for  a  few  seconds  to  the  line. 

While  the  above  described  condenser  is  suitable  for 
high  frequency  currents  it    is    not    equally    applicable  to 
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iiiediuni  frequency  discharges  and  another  type  of  apparatus 
known  as  the  Giles  Valve  has  been  devised  to  take  care  of 
discharges  under  the  more  moderate  conditions.  This  trou- 
ble is  one  that  is  created  internally  on  a  system,  due  to  hunt- 
ing of  machinery,  the  abrupt  opening  of  a  circuit  breaker, 
the  sudden  charging  of  a  cable,  etc.  These  troubles  are 
generally  more  in  evidence  when  a  wave  form  contains 
the  third  and  fifth  harmonic.  These  frequencies,  of  course, 
are  much  too  low  to  enable  us  to  use  a  condenser,  and 
in  the  ordinary  way  the  usual  tension  limiter  is  utilized, 
which  consists  of  a  gap  .with  a  resistance  in  series.  Now 
the  same  arguments  apply  with  regard  to  this  tension 
limiter  as  given  to  the  above  arresters,  namely,  that 
if  the  resistance  is  made  too  low,  a  danger  of  resonance  is 
constituted,  creating  the  very  trouble  you  wish  to  avoid 
and  if  too  high,  the  efTectiveness  is  very  very  limited,  and 
not  at  all  valuable.  The  apparatus  used,  therefore,  is  a  spark 
gap,  with  resistance  connected  to  earth  through  condensers. 
This  allows  the  setting  of  the  gap  to  within  one  or  two  per 
cent,  of  the  line  voltage  if  necessary.  It  also  enables  the 
use  of  comparatively  little  wire  as  there  are  several  elements 
in  parallel.  On  the  occasion  of  a  potential  rise  at  the  ter- 
minals of  a  generator  or  cable,  a  discharge  occurs,  current 
passing  down  through  the  resistance  wire,  and  charging  up 
the  first  plate  of  the  condenser.  The  moment  a  plate  of  this 
condenser  reaches  any  big  pressure,  it  sparks  across  to  the 
next  condenser,  and  the  same  action  is  repeated  until  finally 
the  earthed  plate  is  reached,  when  the  energy  expended  in 
the  various  spark  gaps,  etc.,  by  the  two  or  three  elements  in 
parallel  prevent  an  abnormal  rise. 

The  great  advantage  of  utilizing  these  condensers  is  that 
during  every  half  period  the  arc  is  absolutely  extinguished, 
and  needs  no  accessory  apparatus  to  blow  the  arc  out.  Also, 
there  is  absolutely  no  possibility  of  the  arc  hanging  on  in  the 
main  spark  gap,  as  the  resistance  is  not  connected  directly 
to  earth,  but  through  a  series  of  small  condensers,  which  in  ' 
themselves  have  a  big  insulation  resistance.  It  is  only  the 
sparking  over  of  the  edges  of  these  plates  which  gives  the 
connection  to  earth  and  at  the  same  time  automatically  ex- 
tinguishes it  when  the  wave  passes  through  a  point  of  zero 
potential.  Under  these  conditions  the  Giles  Valve  is  sur- 
prisingly efTective  and  reliable. 

In  Fig.  5,  the  winding  of  an  alternator  is  shown  dia- 
gramatically  with  its  capacity  against  the  frame  uniformly 
distributed.      1,   T,  denotes    a  double    pole    automatic  oil 


Fig.  5 

switch.  Assume  that  the  alternator  feeds  on  a  line  on  which 
a  short  circuit  develops.  At  this  moment  the  alternator  pro- 
duces a  current  in  this  short  circuit  which  is  approximately 
three  times  the  normal  current.  In  the  case  of  turbo  alter- 
nators, this  short  circuit  current  may  amount  to  30  to  40 
times  the  normal  current. 

If  we  denote  by  1  the  induction  of  the  alternator,  by  I  the 
normal  current  and  by  Ii  the  short  circuit  current,  then  the 
energy  which  is  stored  in  the  winding  of  the  alternator  will 
be  14]  I,' . 

Since  the  automatic  switch  breaks  this  circuit  suddenly, 
it  follows  that  this  stored  energy  will  not  have  time  to  flow 


of?  through  the  line  and  a  surge  tension  is  the  result  because 
the  only  path  through  which  this  energy  can  flow  of?  is  that 
formed  by  the  capacity  of  the  machine  itself  (as  shown  by 
the  arrows).  The  maximum  surge  tension  will  then  assume 
the  value  Ii  V  (1/c). 

Suppose  now  that  we  place  the  resistance  R  m  shunt 
with  the  oil  switch;  the  stored  energy  has  then  two  paths 
through  which  it  can  flow  ofif,  viz.,  through  the  capacity  of 
the  machine  against  earth  and  through  the  resistance  R.  The 
winding  of  the  machine  with  its  uniformity  distributed  self- 
induction  and  capacity  is  equivalent  to  a  line  except  that  the 
values  of  these  constants  are  different.    Messrs.  Ivan  Dory, 
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Devaux-Charbonnel  and  others  have  shown  by  different  and 
independent  methods  that  a  line  of  this  nature  is,  as  regards 
the  propagation  of  electric  waves  equivalent  to  a  simple 
ohmic  resistance  having  the  value  of  V(l/c). 

This  is  true  in  all  cases  where  the  value  of  V(l/c)  is  ap- 
preciably greater  than  the  ohmic  resistance  of  the  machine, 
i.e.,  whenever  free  oscillations  are  able  to  develop  in  the 
line,  i.e.,  frequencies  above  2,000  per  second.  In  Fig.  6  the 
discharge  capacity  of  the  alternator  is  replaced  by  a  shunt 
resistance  and  under  these  conditions  the  calculation  be- 
comes identical  with  that  which  we  have  made  above  in  the 
case  of  high  frequency  current;  the  resistance  of  the  two  dis- 
charge paths  will  be 

RV(l/c) 


R  -f  V  (1/c) 

If  at  the  instant  when  the  automatic  switch  breaks  the 
short  circuit,  there  be  a  current  of  Ii  flowing,  then  the  maxi- 
mum surge  tension  at  the  terminals  of  the  alternator  will  be 
h  R  V  (1/c) 


R  +  V  (1/c) 

Il  V(l/c)  is  again  the  maximum  theoretical  surge  tension 
without  limiting  device  and  therefore  the  reduction  factor 
introduced  by  the  protective  apparatus  is  again  as  above, — 

R 


R  +  V  (1/c) 

The  same  things  happen  on  the  other  side  of  the  auto- 
matic switch,  that  is  to  say,  on  the  line  side.  Before  the 
short  circuit  is  broken  the  cable  carries  the  short  circuit 
current  and  a  certain  amount  of  energy  is  stored  in  the  self 
induction  of  the  cable;  at  the  moment  of  break,  this  energy 
which  can  no  longer  flow  off  to  the  alternator,  can  only  be 
stored  in  the  capacity  of  the  cable  and  oscillates  to  and  fro 
between  the  self-induction  and  the  capacity  until  absorbed 
by  the  ohmic  resistance  of  the  conductors. 

The  efTect  produced  by  a  tension  limiter  placed  across 
the  ends  of  the  line  is  identical  with  that  which  we  have 
just  calculated  for  the  case  of  an  alternator  and  the  reduc- 
tion factor  for  the  surge  tension  is  again 

R 


R  -f  V  (1/c) 

the  only  difterence  is  that  in  this  formula  I  and  c  stand  re- 
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spectively  for  the  kilomotric  self-induction  and  the  capacity 
of  the  cable. 

Other  phenomena  may  also  occur  in  cable  systems; 
there  may  be  accidental  resonances  due  to  the  harmonics  of 
the  machines  and  the  capacity  of  the  cables,  but  in  this  case 
the  natural  oscillation  frequency  is  only  3,  5  or  7  times  the 
normal  frequency  of  the  alternator.  For  these  very  low  fre- 
quencies we  may  neglect  the  capacities  of  the  alternators  as 
against  their  self-induction  and  the  self-induction  of  the 
cables  as  against  their  capacity  and  we  have  tlien  a  very 
simple  case  where  a  self-induction  (that  of  the  alternators) 


Fig.  7 


Fig.  8 


enters  into  resonance  with  a  simple  capacity  (that  of  the 
cables),  At  the  point  where  both  join,  enormous  surge  ten- 
sions may  arise.  If  this  condition  of  resonance  is  temporary, 
we  may  deal  with  it  by  means  of  liberally  calculated  tension 
limiters,  but  if  the  resonance  is  permanent,  i.e.,  if  it  is  repro- 
duced periodically,  no  tension  limiter  would  be  able  to  deal 
with  the  energy  of  the  whole  distribution  system,  without 
assuming  ponderous  dimensions. 

Effect  of  the  Operation  of  a  Horn  Arrester 

As  we  have  shown  above,  the  horn  arrester  must  be 
placed  in  series  with  a  resistance  and  must  fulfil  two  con- 
tions. 

1.  The  resistance  must  be  higher  than  V  (1/c)  (the  ratio 
being  taken  at  its  maximum  value).  Otherwise  when  the 
horn  arrester  breaks  its  arc  it  would  produce  higher  voltages 
than  those  for  which  it  is  adjusted,  and  the  arc  would  con- 
stantly re-form  and  keep  the  arrester  permanently  in  opera- 
tion. 

2.  This  resistance  must  be  greater  than  twice  V  (1/c)  since 
otherwise  the  conditions  of  non-resonance  in  the  oscillatory 
circuit  formed  by  the  horn  arrester,  its  resistance,  the  self- 
induction  and  capacity  of  the  alternator  would  not  be  ful- 
filled and  as  a  consequence  high  frequency  resonance  might 
be  the  result. 

In  practice,  since  the  estimate  of  the  value  of  V  (1/c)  i^ 
not  very  exact,  we  have  to  take  R  greater  than  4  V  (1/c),  we 
have  seen  above  that  the  surge  tension  is  reduced  to 
R  4V(l/c)  4 

R+V(l/c)  V  (1/c)  4  V  (1/c)  5 
Therefore,  a  horn  arrester  calculated  as  carefully  as  pos- 
sible, but  having  a  certain  minimum  resistance,  will  produce 
a  reduction  of  20  per  cent,  in  the  surge  tension,  that  being 
the  most  favourable  case.  We  must  therefore  say  that  such 
an  apparatus  is  useless  because  it  is  easy  to  prove  that  the 
inaxinium  theoretical  surge  tension  in  the  case  of  the  break- 


ing of  a  short  circuit  may  rise  to  1.00,000  or  160,000  voit.,. 
whatever  the  voltage  and  output  of  the  alternator. 

The  "Valve"  or  Tension  Limiter 

The  limiter  is  built  up  of  C,  8  or  i2  columns  in  parallel, 
each  column  being  provided  with  an  individual  resistance  of 
800  to  2,500  ohms,  according  to  the  requirements  of  the  case 
so  that  under  certain  conditions  valves  are  supplied  having  a 
resistance  as  low  as  70  ohms;  if  necessary  a  number  of  such 
valves  can  be  placed  in  parallel.  The  first  spark  gap  is  made 
adjustable;  the  upper  ball  is  fixed  to  the  end  of  a  screw  with 
a  2  mm.  pitch  so  that  this  gap  may  be  accurately  set,  and  in 
order  to  protect  it  against  the  deposition  of  dust  or  foreign 
matter  this  gap  is  enclosed  in  a  small  glass  cylinder. 

The  other  spark  gaps  are  fixed  and  consist  of  suitably 
shaped  flat  discs,  which  have  a  considerable  cooling  surface 
so  that  the  sparks  always  take  place  between  cold  electrodes 
and  therefore  are  easily  extinguished  without  special  blowing 
arrangements.  The  small  condensers  are  placed  inside  the 
columns  and  are  not  visible  in  the  photograph.  Fig.  7.  Each 
column  is  connected  to  an  upper  paralleling  disc  through  the 
medium  of  a  high  tension  fuse,  which  would  cut  out  any 
column  in  which,  by  some  mischance,  the  insulation  had  been 
pierced.  The  whole  of  tliis  valve  is  enclosed  in  a  large  glass 
cylinder,  as  a  protection  against  dust  and  also  to  jirevent  any 
of  the  parts  being  touched. 

This  valve  shows  the  following  advantages: 

1.  It  is  possible  to  provide  it  with  a  total  resistance  as 
low  as  may  be  required  for  the  effective  discharge  of  low 
frequency  surges,  without  introducing  any  danger  from  reson- 
ance troubles. 

2.  It  assures  the  extinction  of  the  sparks  (caused  by  the 
surge  tension)  at  every  half  period. 

It  is  owing  to  this  feature  that  it  has  been  possible  lo 
wind  the  resistance  with  only  a  few  grams  of  wire  because 
the  energy  to  be  discharged  represents  only  a  fraction  ot  a 
calorie  and  may  be  easily  absorbed  if  we  take  care  that  the 
line  current  does  not  pass  through  for  any  appreciable  time. 


Fig.  9 


Fig.  10 


With  other  appliances,  such  as  the  horn  arrester,  which  take 
a  few  seconds  or  several  hundreds  of  half  periods  before  the 
arc  breaks,  the  energy  to  be  dealt  with  represents  tens  of 
calories  so  that  we  are  obliged  to  put  heavy  and  cumbrous 
resistances  in  scries,  which  are,  besides,  quite  useless  in 
dealing  with  surge  tensions,  because  their  ohmic  value  has 
to  be  too  high. 

Fig.  7  represents  the  Giles  Valve  with  glass  cover  instal- 
led; Fig.  8  the  same  with  cover  removed.  Fig.  9  shows  the 
Mosciki  condenser,  18,000  volt  type;  Fig.  10  the  slow-break 
condenser  switch  for  18,000  volt  service. 


so 
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Apparatus  for  Improving  Power  Factor 


By  Mr.  Miles  Walker 

Let  us  suppose  that  we  wish  to  design  a  phase-advanqer 
to  be  direct  connected  to  an  800-h,p.  induction  motor  driv- 
ing a  continuous  current  generator.  If  the  motor  has  al- 
ready been  built,  it  is  necessary  to  inquire  whether  its  rotor 
is  provided  with  a  winding  brought  out  to  slip  rings;  and 
if  so,  whether  the  slip"  rings  and  brush  gear  are  designed 
to  carry  the  full-load  current  continuously.  One  could 
adapt  a  phase-advancer  to  almost  any  normal  rotor  wind- 
ing (except,  of  course,  a  short-circuited  winding)  but  if  the 
current  is  very  high  and  the  voltage  low,  the  cost  of  the 
advancer  will  be  greater  than  where  the  current  is  fairly 
small  and  the  voltage  higher. 

Suppose  that  the  rotor  has  a  3-phase  star-connected 
winding  having  a  stand-still  pressure  of  800  volts  per  phase. 
The  working  current  (that  is  to  say,  the  current  in  phase 
with  the  \oltage)  will  then  be  about  355  amperes,  which 
can  be  collected  on  a  comparatively  small  collector.  To 
lind  the  rotor  current  necessary  to  make  the  motor  run  at 
().!).)  leading  power-factor,  proceed  as  follows; — 

Set  off  a  vertical  line  representing  255  amperes,  as 
shown  in  Fig.  8.  The  power-factor  of  an  800-h.p.  50-cycle 
motor  running  at  490  revs,  per  minute  might  be  about  0.88, 
so  that  without  the  adxancer  one  would  have  a  lagging  cur- 
rent eciual  to  47'  per  cent,  of  the  working  current.  If  the 
advancer  caused  the  rotor  to  take  a  leading  current  of  47 
per  cent,  (that  is,  120  amperes)  the  power-factor  at  the 
stator  terminals  would  be  nearly  unity.  If  now  it  is  desired 
to  make  the  power-factor  at  the  stator  terminals  0.95  lead- 
ing, we  must  supply  to  tlie  rotor  an  additional  :>!  per  cent. 


Leading  current 
flOAmpo.  i;»         I20d.mp5.  *' 


Fig.  8 


of  leading  current,  making  200  amperes  wattless  in  all. 
Adding  as  vectors  the  200  amperes  wattless  to  the  255  am- 
peres working  current  we  get  324  amperes  per  phase  for  the 
rotor  when  running  under  these  conditions.  This  is  the 
current  for' which  the  advancer  must  be  designed.  If  we 
had  made  the  rotor  with  a  voltage  per  phase  of  400  we 
should  have  had  650  amperes,  which  would  have  made  a 
somewhat  more  expensive,  though  perfectly  possible,  phase- 
advancer. 

Next  as  to  the  voltage  to  be  generated  by  the  advancer. 
As  the  armature  of  the  advancer  is  to  be  mesh  connected, 
it  is  simpler  to  take  the  voltages  across  the  slip  rings  than 
the  voltage  per  phase  of  the  star  winding.  Indeed,  as  the 
motor  would  work  the  same  whether  it  were  mesh  con- 
nected, or  star  connected,  we  may,  if  we  like,  consider  it 
mesh  connected,  as  we  have  done  in  Fig.  9.  If  the  normal 
slip  of  the  motor  at  full  load  be  1.45  per  cent.,  the  e.m.f. 
generated  ])y  the  slip  will  be  20  volts  measured  between 
rings.    Lay  off  as  in  h'ig.  10  the  vertical  line  O  Ea  to  re- 

"PreHented  before  the  I.E.E. 
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l)resent  this  voltage  generated  by  the  slip  in  phase  A.  In 
I'ig.  8  we  have  found  the  angle  by  which  the  current  must 
lead  on  this  voltage,  so  we  can  set  off  the  line  Oa  to  re- 
present the  current  in  phase  A,  Fig.  9.  Similarly  Ob  and 
Oc  represent  the  currents  in  the  other  phases.  We  should 
allow  about  6  volts  for  pressure  drop  in  brushes  and  in  the 
resistance  of  the  advancer.  This  will  be  represented  by  Ea 
R  in  phase  with  Oa.  Then  there  will  be  some  reactive  drop 
in  the  field  coils  of  the  advancer.  \\'e  may  provisionally 
allow  5  volts  for  this,  and  after  the  machine  is  calculated 
we  can  make  a  check  calculation  to  see  if  it  is  enough. 
This  is  represented  by  R  X.  There  is  no  reactive  drop  in 
the  armature  because  the  compensating  winding  wipes  out 
its  field.  We  see  that  if  we  add  a  voltage  X  V,  parallel  to 
b  a,  we  shall  get  a  resultant  voltage  O  V  in  phase  with  Oa; 
and  this  is  what  we  want.  If,  therefore,  we  excite  the  ad- 
Aancer  with  a  current  which  is  in  phase  with  the  sum  of 
(  )a  and — Ob  (shown  by  the  dotted  line  b  a)  we  can  make 
tile  current  lead  by  the  right  amount.  The  voltage  to  be 
generated  by  the  advancer  is  therefore  given  by  X  V,  which 
when  scaled  off  gives  us  33  \olts.  It  will  be  seen  that  the 
projection  of  O  V  on  the  vertical  line  gives  us  O  Vr  which 
is  greater  than  O  Ea.  If  this  voltage  O  Vr  is  greater  than 
is  necessary  to  drive  the  working  current  through  the  rotor 
circuit,  the  only  effect  will  be  that  the  slip  of  the  rotor  will 
be  reduced  until  we  get  the  right  working  current  for  the 
load.  If  it  should  come  out  that  O  Vr  is  not  sufficient  to 
drive  the  working  current,  then  the  slip  of  the  motor  will 
be  increased. 

From  Fig.  10  it  appears  that  with  31!  volts  generated  by 
the  advancer  the  slip  will  be  slightly  reduced.  We  thus  ar- 
rive at  the  rating  of  the  advancer,  namely,  33  volts  between 
terminals  and  324  amperes  per  phase. 

We  have  next  to  decide  what  type  of  advancer  to  build. 
In  this  case  it  is  not  necessary  to  adjust  the  amount  of 
leading  current  taken  from  the  line  at  all  loads,  nor  is  it 
necessary  to  control  at  all  loads  the  boosting  effect  of  the 
advancer.  It  will  therefore  not  be  necessary  to  install  a 
separately  excited  advancer.  It  will  be  found  that  the 
series-wound  advancer  will  have  more  suitable  character- 
istics for  the  case  in  hand  than  a  shunt-wound  advancer. 
With  a  series  excitation  the  amount  of  leading  current  taken 
from  the  line  increases  with  the  load,  so  that  the  power- 
factor  of  the  motor  remains  more  nearly  constant  than 
where  the  excitation  of  the  advancer  remains  constant.  We 
will  therefore  decide  upon  a  series  winding.  Next  as  to  the 
type  of  armature.  When  the  voltage  to  be  generated  is  of 
the  order  of  30  volts  or  higher,  and  the  current  is  reason- 
ably low,  as  in  this  case,  the  best  kind  of  armature  is  that 
with  a  closed  winding  just  like  an  ordinary  continuous  cur- 
rent armature. 

Theoretically,  three  salient  poles  (equivalent  to  two 
magnetic  poles)  are  quite  enough  for  a  machine  of  the  rat- 
ing required  in  this  case,  but  a  machine  of  six  poles  (equiva- 
lent to  four  poles  magnetically)  is  more  likely  to  fit  in 
with  standard  frames  and  standard  punchings.  We  will 
therefore  decide  on  six  poles.  This  will  give  us  six  brush- 
arms,  two  in  parallel  in  each  phase.  There  will  be  162  am- 
peres per  brush  arm,  and  163  -f-  1.73  =  94  amperes  per  con- 
ductor. 

As  the  speed  of  the  main  motor  in  this  case  is  quite 
high,  490  revs,  per  minute,  it  is  quite  a  good  plan  to  couple 
the  advancer  directly  to  it,  just  as  one  would  an  exciter 
to  a  high-speed  synchronous  motor.  We  will  consider  later 
the  arrangements  which  can  be  made  for  low-speed  motors. 
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Wc  shall  thcrt'foi-f  take  the  speed  of  the  advancer  al  -i'M 
rev.s,  per  minute. 

It  will  not  be  worth  while  to  cut  down  a  machine  of 
this  type  to  the  smallest  possible  size,  because  the  addition 
of  a  little  superfluous  material  will  not  increase  the  cost  by 
a  very  large  percentage,  and  when  we  are  making  a  machine 
we  might  as  well  make  it  so  that  without  much  further  de- 
velopment it  may  be  used  in  a  large  variety  of  cases.  If 
we  take  a  large  D"  L  constant  of  9.5  X  10'"'  cubic  cm.  it  will 
niil  he  exccssi\c.  tlmngh  vevy  ample.    A  diameter  of  46  cm. 


b 


Fig.  10 


is  suitable  for  a  speed  of  49  re\  s.  per  minute,  and  the  length 
of  iron  may  be  18  cm. 

The  easiest  way  of  designing  a  pliase-advancer  of  this 
type  is  to  proceed  as  if  it  were  a  continuous-current  ma- 
chine whose  voltage  is  1.41  times  greater  than  the  virtual 
voltage  called  for  in  the  specification.  The  armature  need 
not  differ  in  any  particular  from  a  continuous-current  arma- 
ture. The  field  winding  will  be  provided  with  series  excit- 
ing coils  and  compensating  windings  connected  to  the  vari- 
ous phases  in  the  manner  described  above. 

The  main  points  to  look  to,  that  are  not  found  in  a 
continuous-current  design,  are: — ■ 

1 .  The  machine  though  having  six  salient  poles  is  a 
4-pole  machine  magnetically,  and  w^e  must  remem- 
ber this  when  fixing  the  dimensions  of  the  iron  be- 
hind the  slots. 
3.  The  voltage  to  be  generated  as  a  continuous-cur- 
rent machine  is  1.41  times  greater  than  the  virtual 
voltage  called  for. 

3.  The  fluxes  in  the  salient  poles  which  constitute 
magnetically  a  pole-pair  are  120  deg.  apart  in  phase, 
so  that  the  voltage  generated  in  an  armature  coil 
which  lies  partly  under  one  pole  and  partly  under 
another  is  only  0.8(5  of  the  voltage  that  would  be 
generated  if  the  two  poles  were  carrying  the  maxi- 
mum flux  at  the  same  time. 

4.  Tt  is  necessary  to  arrange  the  series  winding  on 
each  pole  so  as  to  cause  the  flux  to  lead,  by  the 
right  amount,  ahead  of  the  current  carried  by  the 
armature  conductors  passing  under  the  pole. 

5.  It  is  desirable  to  arrange  the  compensating  wind- 
ing so  that  its  effect  is  equal  and  opposite  to  the 
armature  winding  adjacent  to  it,  and  for  this  pur- 
pose it  is  necessary  to  have  regard  to  the  phases 
of  the-  currents  in  the  armature  and  field. 

G.     It  is  desirable  to  provide  a  commutating  flux  which 
shall    l)e   proportional   to,   and   in    phase   with,  the 
current  to  be  commutated. 
We  begin,  then,  just  as  we  would  on  a  continuous-cur- 
rent generator.    The  voltage  to  be  generated  is  33  X  1.41  = 
46.5  volts.    There  are  six  ways  through  the  armature,  each 
carrying  94  amperes.     If  we  choose  72  slots  with  4  con- 


ductors per  we  gel  2H«  conductors,  and  tliese  multi- 

plied by  94  give  us  27,000  ampere-wires,  a  fairly  easy  cur- 
rent-rating for  an  armature  40  cm.  in  diameter. 

If  we  denote  the  area  of  the  cylindrical  working  face 
of  the  armature  by  Ag  and  the  maximum  flux  density  in 
the  gap  by  H,  then  we  may  take  the  magnetic-loading  as 
proportional  to  Ag  B.  If  we  have  a  pole  arc  equal  to  0.72 
of  the  pole  pitch,  then  as  there  are  48  conductors  in  series 
and  the  speed  is  8.2  revs,  per  second — 

46.5  X  10"  =  0.72  X  8.2  X  48  X  Ag  B  X  0.866 
Observe  the  multiplier  0.866,  which  comes  into  the  equation 
on  account  of  the  circumstance  mentioned  in  paragraph  3. 
above. 

Thus  we  arrive  at  the  magnetic-loading  Ag  B  =  0.189  X 
10".  If  we  work  the  iron  in  the  teeth  at  18.500  lines  per 
sq.  cm.,  we  shall  require  a  total  mean  cross-section  of  all 
the  teeth  of  1,020  sq.  cm.  Our  conductors,  to  carry  nor- 
mally 94  amperes  and  25  per  cent,  overload,  may  be  made 
0.23  by  1.27  cm.  Four  of  these  will  require  slots  about 
0.77  X  3.7  cm.  To  provide  room  for  73  slots  and  give  the 
necessary  cross-section  to  the  teeth  we  shall  require  a  net 
length  of  iron  of  16.4  cm.  Allowing  11  per  cent,  for  paper 
on  the  punchings  and  0.6  cm.  for  a  ventilating  duct,  we 
arrive  at  a  gross  length  of  iron  of  19  cm.  The  rest  of  the 
calculation  of  the  armature  is  the  same  as  for  a  continuou>- 
current  machine,  except  in  the  matter  of  commutation, 
which  we  will  consider  later. 

We  must  now  consider  how  we  are  to  wind  the  lield 
pc_)les  so  as  to  give  to  the  excitation  its  proper  phase.  The 
tirst  point  to  note  is  that  the  six  armature  circuits  are  con- 
nected in  mesh,  while  the  leads  from  the  l)rush-holder>  are 
connected  in  star. 

In  Fig.  9  we  have  a  diagram  of  connections  a.^  they 
would  be  if  the  machine  had  only  three  brushes.  Obviously 
this  diagram  applies  equally  well  to  the  machine  with  six 
brushes  where  brushes  at  opposite  ends  of  a  diameter  are 
in  parallel  with  one  another.  The  inner  circle  of  Fig.  9 
represents  the  closed  winding  of  the  armature  of  the  ad- 
\ancer.  The  small  letters,  a,  b,  c  show  the  three  phase> 
mesh  connected.  Three  brushes — P,  Q,  and  R — bear  on  the 
commutator  and  convey  the  currents  to  the  outer  circle, 
A,  B,  C,  which  represents  the  winding  of  the  rotor  of  the 
induction  motor  taken  as  mesh  connected.  It  does  not  mat- 
ter in  practice  whether  the  rotor  of  the  induction  motor 
is  star  or  mesh  connected,  but  for  our  diagram  it  i--  con- 
venient to  connect  it  in  mesh.  The  arrow-heads  show  the 
direction  along  each  conductor  which  is  taken  as  positive 
for  the  purpose  of  our  clock-diagram.  Fig.  10.  P.  Q,  and 
R  are  in  star,  and  it  is  only  in  series  with  them  that  we 
can  connect  the  series  exciting  coils.  The  voltage  in  phase 
A  of  the  rotor  is  the  voltage  we  would  measure  by  con- 
necting a  voltmeter  to  the  collecting  brushes  P'  and  Q'. 
In  order  to  make  the  current  in  this  phase  lead,  it  is  neces- 
sary to  generate  a  leading  electro-motive  force  in  the  part 
a  of  the  armature  circuit.  From  Fig.  10  we  found  that  a 
suitable  e.m.f.  to  inject  into  phase  A  wa^  the  e.m.f.  XV. 
which  is  in  phase  with  (a — b).  From  Fig.  9  we  see  that 
the  current  in  Q  is  (b — a),  so  that  —  Q  is  (a — b).  We  will 
therefore  excite  the  poles  under  which  coils  a  are  passing 
with  — Q.  The  span  of  the  armature  coils  is  almost  a 
pole-pitch,  so  that  the  coils  in  phase  ;i  will  be  passing  under 
two  adjacent  poles,  which  we  will  call  pole  P"  and  Q". 
Now  it  is  not  convenient  to  use  onl\  the  conductor  Q  to 
excite  P"  and  Q",  because  we  ha\e  to  arrange  for  return 
paths  and  also  for  a  compensating  winding,  and  we  want 
to  make  a  fairly  simple  mechanical  arrangement  of  the  coils. 
We  therefore  take  advantage  of  the  known  fact  that  cur- 
rents P  -f-  Q  -f-  R  =  O,  therefore  Q  =  —  P  —  R.  Let  us 
make  an  arrangement  of  exciting  windings  and  compensat- 
ing windings  like  that  indicated  in  Fig.  11,    Tiiere  are  e.v- 
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citing  conductors  which  pass  between  poles  P"  and  Q"  are 
+  Q.  +  Q.  —  P.  — R.  That  is  to  say.  they  are  equivalent 
to  3  Q.  The  question  whether  the  excitation  -f  Q  gives  a 
forward  or  a  backward  e.m.f.  in  a  coil  depends  upon  the 
direction  of  rotation,  and  also  upon  the  question  whether 
the  armature  is  wound  right-handedly  or  left-handedly.  It 
will  be  seen  that  this  arrangement  of  conductors  lends  it- 
self to  form  mechanically  a  simple  barrel  winding.  The 
conductors  lie  in  two  layers,  and  all  the  end  connectors 
of  one  layer  are  bent  to  the  right  and  all  the  end  connectors 
of  the  other  layer  are  bent  to  the  left. 

The  letters  in  Fig:  H  which  are  placed  on  the  salient 
poles  represent  the  compensating  windings.  It  is  easy  to 
prove  that  these  are  in  direct  opposition  of  phase  to  the  cur- 
rents in  the  armature  under  the  pole.  For  instance,  take 
the  pole  P".  The  compensating  winding  on  this  is,  -|-  P 
-|-  P  —  R  —  Q,  or  +  3  P-  Now  the  armature  coils  which 
lie  under  P"  are  c  and  — '  a,  and  we  know  that  a  —  c  =  + 


Fig.  11 

P.  Moreover,  the  16  conductors  in  the  pole  face  carrying 
the  currents  P,  Q,  and  R  are  equivalent  to  12  conductors 
carrying  the  P  current.  Opposite  the  pole  P"  are  12  arma- 
ture slots  each  carrying  —  2  a  and  2  c.  When  we  remember 
that  there  are  two  paths  in  parallel  per  phase  in  the  arma- 
ture we  see  that  the  currents  in  these  12  slots  are  exactly 
balanced  magnetically  by  the  12  P  currents  in  the  com- 
pensating winding. 

It  will  be  found  that  an  air-gap  of  3  mm.  will  have  an 
apparent  length  of  3.6  mm.  when  we  take  into  account  the 
opening  of  the  slots.  The  flux  density  in  the  gap  obtained 
by  dividing  Ag  B  by  Ag  is  6,950;  so  that  the  ampere-turns 
on  the  gap  will  be  2,000.  The  ampere-turns  on  the  arma- 
ture teeth  will  be  510,  and  on  the  rest  of  the  magnetic  cir- 
cuit about  190;  so  that  the  ampere-turns  per  pole  will  be 
about  2,700  or  5,400  per  pair  of  poles.  These  ampere-turns 
are  provided  by  the  16  conductors  which  thread  between  the 
poles  P"  and  Q",  for  the  16  conductors  carry  current  equiva- 
lent to  3  X  4  P.  At  its  maximum  P  is  324  X  1.41  amperes, 
which  multiplied  by  12  gives  us  5,500  ampere-turns  per  pair 
of  poles.  In  practice  it  will  be  found  unnecessary  to  ad- 
just the  speed  exactly,  because  the  particular  power-factor 
at  which  the  motor  runs  is  not  a  matter  of  importance.  It 
is  not  usually  necessary  to  make  any  provision  for  the  ad- 
justment of  the  power-factor  during  running;  it  is  sufficient 
that  the  motor  shall  take  a  leading  current  from  the  line  at 
all  loads.     If  it  should  be  necessary  to  adjust  the  power- 


factor,  this  can  be  done  either  by  changing  the  speed  of  the 
advancer  or  by  diverting  some  of  the  field  current  from  the 
series  coils. 

In  cases  where  the  speed  of  the  motor  is  not  great,  it  is 
more  economical  to  belt  the  advancer  to  it  so  as  to  obtain 
a  higher  speed.  In  other  cases  the  advancer  may  be  run 
from  any  convenient  countershaft  in  the  mill  where  it  is 
used,  or  it  may  be  directly  connected  to  an  independent 
motor. 

Commutation 

The  most  important  consideration  of  the  design  of  the 
phase-advancer  is  the  obtaining  of  good  commutation.  It  is 
chiefly  for  this  purpose  that  the  field  frame  and  winding 
described  in  this  paper  are  provided.  Where  in  a  continu- 
ous-current generator  the  voltage  between  the  bars  is  small, 
the  commutation  can  generally  be  forced  by  the  resistance 
of  the  carbon  brushes;  but  it  is  very  much  more  desirable 
to  provide  a  commutating  e.m.f.  which  shall  at  all  times 
be  proportional  to  the  current  to  be  commutated.  In  the 
machine  here  described  this  result  has  been  effected  by  giv- 
ing each  armature  coil  a  span  of  somewhat  less  than  the 
full  pitch  and  arranging  the  positions  of  the  brushes  so  that 
one  of  the  limbs  of  each  coil  is  moving  in  the  fringing  field 
of  a  pole  excited  by  a  current  which  is  at  all  times  pro- 
portional to  the  current  under  commutation.  The  currents 
in  the  two  branches  of  the  armature,  a  and  —  c,  which  com- 
bine to  form  P,  are  out  of  phase  with  one  another  and  are 
not  directly  under  control  of  the  commutating  flux;  but  the 
rate  of  change  of  the  current  in  the  coil  under  commutation 
ought  at  all  times  to  be  proportional  to  P.  Now  the  pole 
P"  (Fig.  11)  is  excited  so  that  the  fringing  field  in  which 
the  left-hand  limb  of  the  coil  a  is  moving  is  at  all  times 
proportional  to  P.  By  making  the  coil  with  a  short  throw 
the  right-hand  limb  can  be  taken  out  of  the  influence  of  the 
pole  Q".  The  exact  position  for  the  brushes  is,  of  course, 
obtained  by  trial;  in  practice  it  is  found  that  the  commuta- 
tion is  perfect.  The  alternation  of  the  current  in  the  arma- 
ture and  field  causes  a  harmful  e.m.f.  to  be  set  up  in  each 
coil  under  commutation;  but  as  the  frequency  .is  so  very  low 
(say  one  cycle  per  second),  this  e.m.f.  is  not  sufficiently 
great  to  create  any  disturbance.  In  the  machine  under  con- 
sideration it  only  amounts  to  one-sixth  of  a  volt. 

Performance 

In  a  certain  mill  in  the  north  of  England  there  is  a 
250-kw.  generator  which  on  account  of  the  low  power-factor 
of  the  motors  connected  to  it  is  somewhat  overloaded.  As 
it  would  be  a  rather  costly  undertaking  to  install  a  new  gen- 
erator, the  alternative  proposition  was  put  forward  of  con- 
necting a  phase-advancer  in  circuit  with  the  rotor  of  a 
certain  140-h.p.  motor  in  the  mill.  It  was  seen  that  this 
at  least  would  help  matters,  although  the  capacity  of  the 
motor  and  its  phase-advancer  were  not  great  enough  to 
bring  the  power-factor  up  to  unity.  A  5-kv.a.  advancer  was 
installed,  with  the  result  shown  by  the  following  figures:- — 


Total  Load  on  Mill 

Amperes  per 


Advancer  cut   out    .  .  . 
Advancer   connected  in 


Phase. 
325 
240 


Volts. 
440 
440 


Advancer  out 
Advancer  in. 


Motor  Load  Only 

  105  440 

  97  440 


Power-factoi- 
0.70  lagging 
0.92  lagging 


0.74  lagging 
0.96  leading 


Whenever  the  advancer  was  switched  in  the  volts  of 
the  generator  rose  from  440  to  470.  The  figures  in  the  above 
table  were  taken  after  the  rheostat  had  been  adjusted  to 
make  the  voltage  normal. 
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ELECTRIC  RAILWAYS 


VVc  illustrate  herewith  one  of  the  street  cars  recently 
placed  in  operation  on  the  municipal  lines  in  East  Toronto. 
This  line  is  approximately  two  miles  in  length  and  four  cars 
are  operated.  The  rolling  stock  also  includes  a  sweeper. 
The  cars  were  built  by  the  McGuire-Cummings  Manufactur- 
ing Company,  of  Chicago.  The  seating  capacity  is  40,  mad  " 
up  of  transverse  seats  to  accommodate  34  people,  and  length 
wise  seats  at  the  corners  to  accommodate  16,  8  in  each  end 
4  to  a  side. 

The  general  specifications  of  the  Toronto  cars  are  as 
follows:  Length  over  buffers  44  ft.;  length  over  car  body 
corner  spots  30  ft.;  extreme  height  over  running  board  12  ft; 
width  between  posts  7  ft.  9  ins.;  width  over  sheathing  8  ft. 
4  ins.;  width  over  all  8  ft.  •)  ins.;  length  of  platform  over 
vestibule  6  ft.  G  ins.;  length  of  platform  over  buffer  beam 
7  ft.;  centre  to  centre  of  trucks  19  ft. 

The  side  ^construction  is  built  of  19]/^  by  .5-10  in.  side 
girder  plate  with  a  3  by  3j4  by  }i  in. 
angle  riveted  to  the  bottom  with  a  25/2  by 
5-16  in.  angle  on  the  top.  End  sills  are 
9  in.  by  15J4  in-  channel  riveted  to  the 
side  girder  plate.  To  the  inside  of  the 
side  girder  plate  there  is  a  7  in.  by  14)4 
in.  platform  knee  channel  reinforced  on 
the  inside  with  6  in.  by  l}i  in.  plate. 
The  bolsters  are  two  7  in.  by  14^  in 
channel  irons  with  plate  riveted  on  the 
top  and  bottom.  Through  the  centre 
of  the  car  is  a  T  iron  of  suitable  size 
to  support  the  trap  doors.  The  car  is 
braced  diagonally  under  the  platform 
with  a  4  by  5^  in.  plate  and  at  centre  of 
car  with  2>4  by  2^  by  ^  in.  angles  and 
at  three  intermediate  points  across  the 
car  are  located  6  in.  by  8  in.  channel 
iron.  The  buffer  beam  is  a  7  by  3J/2  by 
7-16  in.  angle  connected  to  the  longitud- 
inal platform  knees  with  suitable  con- 
nections. The  floor  beams  are  filled 
with  oak  or  yellow  pine  nailing  strips. 

consists  of  posts  all  of  ash.  The  intermediate  posts  are 
1%  by  zyi  in.  The  corner  posts  are  built  up  to  5^  inches 
in  thickness  and  width  to  suit.  The  side  posts  are  tenoned 
into  the  sill  and  plate  and  are  tied  together  with  ^  in. 
strap  bolts  with  the  exception  of  the  corner  posts  which  are 
5/s  in-  rods.  The  side  plates  are  all  long  leaf  yellow  pine 
2  inches  in  thickness.  The  vestibule  posts  are  in  one 
piece.  The  side  posts  are  arranged  so  that  the  upper  sash 
will  be  stationary  with  the  lower  sash  dropping  into  the  par- 
tition. 

The  roof  framing  consists  of  four  double  ash  car  lines 
with  a  lyi  by  ^^  in.  steel  car  line  sandwiched  between.  Be- 
neath these  iron  car  lines  are  (\vc  ''s  in.  ash  car  lines  cut  to 
contour  of  roof. 

The  car  flooring  is  13-16  by  3}4  in.  yellow  pine.  The 
floor  is  double  with  building  felt  paper  between.  In  the 
aisles  is  a  13-16  by  %  in.  maple  matting  screwed  to  the  floor 
with  brass  screws.  The  vestibule  floor  is  1^  in.  by  3^4  in. 
tongued  and  grooved  oak  substantially  nailed  to  floor  nailing 
strip  and  laid  crosswise  of  the  floor,  the  end  board  being  sub- 
stantially framed  into  the  oak-nose  piece. 

The  side  sheathing  is  9-16  in.  tongued  and  grooved  pop- 
lar securely  nailed  and  glued  to  a  %  in.  continuous  blocking. 
The  vestibule  is  sheathed  with  No,  14  B.W.G.  steel.    The  roof 


is  of  the  turtle  back  type  in.  tongued  and  grooved  poplar, 
painted  inside  and  out,  covered  with  heavy  cotton  duck  to 
which  has  been  applied  three  coats  of  lead  and  oil.  The  ves- 
tibule hoods  are  framed  on  ash  car  lines  and  have  two  thick- 
nesses of  %  in.  poplar  roofing  covered  with  cotton  duck. 
On  the  top  of  the  roof  there  are  three  1^  by  6  in.  long  leaf 
yellow  pine  running  boards  securely  fastened  to  the  roof 
with  screws  so  as  to  prevent  roof  from  leaking. 

The  vestibule  is  of  the  p.a.y.e.  type  though  thi,-,  method 
of  collecting  fares  has  not  yet  been  installed.  They  are 
equipped  with  interchangeable  railing  of  one  inch  iron  pipe. 
The  entrance  doors  are  of  triple  type  and  equipped  with 
Buner  sliding  folding  door  fixtures  and  arranged  with  ^  in. 
pipe  lockbar  across  the  inside  of  the  door.  The  exit  door  is 
operated  by  a  lever  mechanism.  The  inside  of  the  vestibule 
is  in  natural  wood  finish.  The  sash  in  the  door  pocket  inside 
the  vestibule  is  arranged  to  swing  open  so  as  to  give  access 


Sectional  diagram  Toronto's    municipal  cars 

The  upper  frame     to  the  door  mechanism.    All  end  windows  in  the  vestibules 
are  arranged  to  drop. 

The  interior  finish  of  the  car  is  quarter  sawed  oak.  The 
wainscotting  from  top  of  truss  plank  over  heater  pipes  to  the 
arm  rail  is  in  narrow  tongued  and  grooved  well-matched 
material  9-16  in.  thick.  The  car  is  equipped  with  bottom 
sash  arranged,  to  drop  and  with  a  flap  covering  the  pockets. 
All  doors  are  glazed  with  ^  in.  plate  glass.  The  side  win- 
dows are  equipped  with  pantesote  covered  curtains  hung  on 
Hartshorn  rollers  and  friction  fixtures.  Doors  and  windows 
directly  in  rear  of  the  motorman  are  equipped  with  a  curtain 
•so  as  to  exclude  light.  The  side  windows  are  equipped  with 
diagonal  mesh  guard  wire  covering  each  window  for  a  height 
of  approximately  12  ins.  These  are  fastened  at  the  corner> 
with  bevelled  thumb  screws  so  as  to  be  easily  removed  or 
arranged  so  they  will  not  rattle. 

The  exit  rear  door  is  arranged  >lide  into  a  pocket  and 
has  malleable  iron  threshold  plate.  The  entrance  door  is  of 
the  double  swing  type  with  step  on  inside  of  car  so  as  to  pre- 
vent door  from  swinging  in.  The  seats  are  rattan  reversible 
type  with  20  in.  backs,  grab  handles  and  36  in.  seats.  The 
corner  seats  are  stationary,  .")6  ins.  in  lengtii  and  are  boxed 
in  solid  under  the  seats  with  a  cast  grating  in  front  to  let 
heat  out. 

The  car  is  equipped  witli  a  hut  water  Cooper  iieater  with 
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three  lines  of  lyiin.  pipe  down  each  side  of  the  car  and  three 
coils  of  heat  in  the  front  vestibule.  The  vestibule  heater 
pipes  are  covered  with  grilling  to  prevent  injury  to  the  pas- 
sengers. The  heater  is  set  inside  the  body  of  the  car  as 
shown  in  the  drawing.  The  vertical  type  in  the  vestibule  is 
covered  with  a  layer  of  %  in.  asbestos  and  painted. 

Other  equipment  includes  sand  boxes,  foot  gongs,  trolley 


Interior  Toronto's  municipal  cars 


catchers  ( Knut.soii  type),  draw  bars,  head  lights  ( Crouse- 
Hinds  incandescent  head  light,  type  Z.  one  on  each  end  of 
each  car),  push  buttons  at  each  post;  conductor  signal  bells, 
etc.  The  cars  are  equipped  each  with  one  set  of  G.E.  80 
four  motor  equipment  for  double  end  operation.  Each  car 
is  also  equipped  with  standard  G.E.  air  brake  equipment  for 
double  end  operation  supplemented  by  hand  brakes,  fenders 
of  the  sliding  type,  manufactured  by  the  McGuire-Cummings 
Manufacturing  Company,  are  installed. 

The  steps  arc  arranged  to  fold  up  when  nut  in  use.  The 


Exterior  cars  operated  by  City  of  Toronto 

steps  on  each  side  of  the  car  being  mutually  operated  by 
means  of  a  wrought  iron  connecting  bar.  These  steps  are 
lighted  by  five  incandescents  placed  immediately  above  the 
passenger's  head  as  he  alights  and  which  are  automatically 
switched  of¥  and  on  by  the  movement  of  the  door. 

'J'hc  trucks  are  McGuire-Cummings  manufacture  M.C.H. 


No.  lOA  type.  The  wheel  base  is  6  ft.  10  ins.;  length  of  frame 
9  ft.  8  ins.;  top  of  truck  bolster  to  rail  26^  ins.  The  bolster 
springs  are  the  double  elliptic  type  28  ins.  in  length;  equalizer 
springs  1^  ins.  by  7  ins.  high,  manufactured  by  the  Crucible 
process.  Wheels  are  cast  iron,  33  ins.  in  diameter.  Axles 
were  made  by  the  open-hearth  process.  All  castings  were 
made  of  tough  gray  iron.  The  journal  boxes  are  of  cast  iron. 
The  spring  seats  for  coil  springs  resting  on  the  equalizing 
bars  are  cast  iron.  Journal  bearirig.s  are  bronze  for  4%  by 
8  in.  journal,  lined  with  ^  in.  babbit.  The  sweeper  is  also 
equipped  with  G.E.  80  40  h.p.  motors  for  Ijoth  motive  powers 
and  for  operating  the  brooms. 

Car  barn  96  ft.  by  27  ft.  2  ins.  has  been  built  to  accom- 
modate these  cars  though  it  is  understood  this  building  is 
temporary.  A  five  to  seven  minute  service  is  being  given  and 
the  cars  will  be  operated  on  Sunday  as  soon  as  permission 
has  been  obtained  from  the  legislature. 

Power  is  obtained  from  the  Toronto  hydro-electric  sys- 
tem through  the  use  of  a  motor-generator  set. 

The  work  of  construction  of  these  lines  and  their  sub- 
sequent operation  have  been  under  the  immediate  charge  of 
Mr.  C.  W.  Power,  assistant  engineer  of  Railways  and 
Bridges  for  the  city. 


The  Wheel-Guard  Most  Effective 

The  Parmenter  Fender  and  Wheel  Guard  Company  ha\'e 
just  completed  arrangements  whereby  their  products  will 
be  manufactured  in  Toronto,  Canada,  and  it  is  the  intention 
of  this  firm  to  push  their  liusiness  ;icti\-ely  in  the  Canadian 


Wheel  guard  is  suspended  to  truck  frame 

lield.  The  Parmenter  wheel  guard  has  shown  its  effective- 
ness in  saving  lives  in  a  number  of  instances  where  other 
types  of  equipment  would  doubtless  have  resulted  in  fatali- 
ties. By  attaching  the  wheel  guard  to  the  truck  frame  it 
follows  both  rails  even  when  rounding  a  curve,  thus  giving 
I>rotection  where  it  is  most  needed.  This  method  of  at- 
tachment ;ils(i  eliminates  th.e  possibility  of  the  guard  getting 
broken  u])  Ij}-  striking  obstructions,  thus  proving  the  ad- 
\antages  of  trrck  suspended  wheel  guards  over  a  body  sus- 
pended guard.  The  accompanying  illustration  shows  the 
uuard  under  ordinar)-  car  operating  cnnditiuns. 


Railway  Statistics  for  1912 

The  Railway  Statistics  of  the  Dominion  of  Canada  for 
the  year  ending  June  30,  1912,  is  just  to  hand.  Under  the 
electric  railway  section  fifty-four  different  roads  are  treated. 
The  total  length  of  single  track  is  placed  at  1,723.5  miles. 
The  total  outstanding  stock  issued  against  these  roads  is 
$70,829,118,  the  total  bond  issue  $51,389,223,  a  total  of  |123,- 
841,946.  The  total  gross  earnings  from  operation  is  given 
as  $23,499,250;  the  operating  expenses  at  $14,266,674,  leaving 
net  earnings  from  operation  of  $9,232,575.  These  figures 
siiow  average  operating  expenses  as  00.7  per  cent,  of  gross 
earnings  throughout   the  Dominion.     The  total  numljcr  of 
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passcuf^rrs  carried  during  tlu-  pa.st  year  was  014,.'519,')02.  The 
total  miiiibcr  oi  passenger  cars  in  service  is  2,04'J  closed, 
866  open  and  574  combination,  closed  and  open,  making  a 
total  of  3,489.  Total  number  of  freight  cars  operated  481!, 
mail,  express  and  baggage  cars  :;:!,  combination  cars  7,  work 
cars  103,  snow  ploughs  57,  sweepers  113,  miscellaneous  194, 
bringing  the  total  numl)<.'r  of  cars  operated  in  ('anada  to  3,478. 
The  number  of  passengers  killed  during  the  twcl\-e  months 
was  16,  empIo3'ecs  .s,  others  86,  total  110. 

The  mileage  figures  ;ire  evidently  well  within  the  marl< 
at  the  present  moment,  as  nuicli  rxtension  work  has  been 
carried  on  since  these  records  nni^t  li;i\  c  been  collected.  .Al- 
so a  number  of  the  more  recent  roads  ha\'e  not  been  in- 
cluded, such  a>  Lethbridge,  which  at  the  i)re>ent  operates 
al)Out  II  miles.  Kegina  oi)erating  I  ■")  miles  and  the  Niagara. 
VVelland  &  Lake  Erie  operating  :i  miles.  The  prospects  for 
additions  to  the  mileage  during  1913  are  very  bright.  At  the 
present  time  the  Toronto  Eastern  has  some  35  miles  prac- 
tically ready  for  operation,  with  another  30  to  follow  earl}- 
in  the  spring.  The  Toronto  Suburban  will  i)robably  reach 
(luelph  during  the  summer.  The  N.  S.  &  T.  will  also  be 
operating  many  more  miles  of  line.  These  are  only  examples 
of  the  way  a  \ery  large  number  of  our  electric  roads  are 
e.xpanding  at  the  present  time. 


A  New  Rail  Bond 

An  entirely  new  method  of  making  contact  is  u>ed  in  a 
bond  just  placed  on  the  market  by  the  Ohio  Brass  Company, 
and  known  as  their  Type  J  All-Wire  Rail  Bond.  Reference 
to  the  illustrations  will  show  the  novel  features  of  construc- 
tion. A  pin  is  formed  in  the  centre  of  an  annular  hole  milled 
in  the  rail  by  a  hollow  cutter.  This  pin  fits  into  a  hole  drill- 
ed in  the  bond  terminal  and,  being  an  integral  part  of  the  rail, 
makes  current  carrying  contact  on  the  inside  of  the  terminal 
in  addition  to  that  secured  on  the  outside  as  in  the  ordinary 
bond.  This  bond  is  installed  on  the  ball  of  tlie  rail  by  dri\- 
ing  the  terminal  home  with  a  hammer.  This  operation  com- 
presses the  copper  and  causes  it  to  grip  both  the  outer  sur- 
face of  the  hole  and  the  central  pin.  Electrically,  the  con- 
tact surfaces  C,  D  and  E  are  more  than  required  for  the  capa- 
city of  the  bond.  The  contact  surface  C  on  the  pin  B  is  ab- 
solutely protected  against  moisture  and  other  corrosive  ele- 
ments, being  far  removed  from  the  outer  surface  of  the  rail. 

A  special  hollow  milling  cutter  is  proxided  for  milling 
the  annular  hole  in  the  rail.  It  is  made  of  high  speed  steel 
and  facilities  are  provided  for  quickly  and  accurately  re- 
grinding  it  in  the  field.  A  motor  driven  milling  machine  h;is 
been  developed  for  use  in  the  installation  of  this  bond.  It 
mills  two  holes  simultaneously,  feeding  the  cutters  auto- 
matically. When  the  holes  are  finished,  the  cutters  are 
backed  out,  many  times  as  fast  as  they  are  fed  in,  without 
stopping  or  reversing  the  motor.  The  machine  can  be 
(|uickly  cl;im|)ed  to  the  rail  or  released  and  is  mounted  on 


wheels  for  moving  along  the  track.  'I'wo  men  can  easily 
lift  it  from  the  track  to  allow  cars  to  pass.  The  motor  is 
especially  designed  for  this  service  and  operates  on  a  550 
volt  d.c.  circuit  with  a  maximum  current  consumption  of  ap- 
Ijroximately  2  amperes.  The  controlling  switch  is  located  on 
top  of  the  machine  within  easy  reacli  of  the  operator.  Two 
men  can  mill  the  holes  while  a  thirrl  cleans  the  holes,  in- 
stalls the  honfls,  removes  crossing  planks,  etc. 

An  electric  railway  company  who  recently  installed  several 
thousands  of  these  bonds  report  that  under  ordinary  condi- 
tions three  men  can  install  from  125  U>  150  bonds  per  ten- 
hour  day.  This  bond  at  present  is  made  only  in  4/0  capacity 
and  is  designed  for  use  on  60  pound  and  heavier  rails.  It  i> 
.m  all-wire  construction,  the  terminals  being  formed  of  the 
same  strands  that  compose  the  body. 


A  Neat  Double  Folding  Step 

The  accompanying  illustration  represents  a  type  of  dou- 
ble folding  steps  lieing  u.sed  on  the  cars  of  the  Muskogee 
Electric  Traction  C  ompany.  The  car  floors  are  high  and 
the  entrance  and  exit  doors  are  iiix'otcd  and  work  in  unison 
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with  these  double  ft)lding  steps  which  were  rendered  neces- 
sary in  order  to  get  as  low  a  step  elevation  as  possible.  The 
rear  entrance  and  exit  doors  and  steps  may  be  operated  sep- 
arately or  together,  and  are  manually  controlled  by  the  con- 
ductor through  a  simple  system  of  levers. 


New  Cars  for  Calgary 

An  order  for  twenty-four  double  truck  p.a.y.e.  cars  has 
recently  been  placed  with  the  Ottaw.i  Car  Company  for  the 
Calgary  Municipal  Street  Railway.  Twelve  of  these  cars 
will  measure  46  feet  in  length  and  twehe  41  feet.  The 
former  will  have  a  seating  capacity  of  40  and  the  latter  42. 
They  will  be  of  the  semi-convertilile  type  with  18-in.  x  3/S- 


The  new  O-B  bond 


The  annular  hole  in  ball  of  rail 


The  bond  installed 
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in.  steel  plates  in  side  sills.  The  platforms  are  to  be  rein- 
forced with  6-in.  by  3J^-in.  steel .  angles.  The  outside  sheet- 
ing and  interior  finish,  including  all  window  sashes  and 
doors  are  to  be  of  cherry  material  finished  in  natural  wood. 
The  roofs  will  be  of  the  Moncton  type  with  bull  nose  ends. 
The  seats  are  standard  non-reversible  type,  spring  uphol- 
stered and  covered  with  rattan.  The  heating  equipment  will 
be  the  Peter  Smith  coal  fuel,  hot  air  and  ventilating  sys- 
tem, with  the  heaters  located  in  the  front  vestibules.  The 
window  curtains  are  of  pantasote  material  with  Forsythe 
fixtures.  All  trimmings,  such  as  door  handles,  will  be  of 
solid  bronze  with  bright  finish.  The  trucks  are  Brill  No. 
37-G-I  4  ft.  6  in.  wheel  base  with  Schoen  rolled  steel  wheels. 
The  motor  equipments  are  Westinghouse  No.  lOl-B-2,  four 
motors  per  car,  with  K-6  controllers.  The  air  brakes  are 
also  Westinghouse  type.  The  fenders  are  Providence  style 
C.  The  headlights  are  Crouse-Hinds,  type  Z,  with  Griel 
frame  doors.  All  the  other  appliances  and  equipment  will 
be  of  the  very  latest  and  the  arrangements  will  be  planned 
so  that  the  greatest  amount  of  comfort  can  be  given  to  the 
passengers.  These  cars  will  be  ready  for  delivery  early  in 
April.  The  Ottawa  Car  Company  have  also  received  an 
order  for  six  trailers  from  the  same  corporation.  These  will 
be  delivered  about  the  end  of  March. 


St.  Clair  Electrification 

The  train  service  operated  by  the  Grand  Trunk  Railway 
system  through  the  St.  Clair  tunnel  which  connects  Sarnia 
and  Port  Huron  under  the  St.  Clair  river  is  claimed  to  be 
the  heaviest  railway  service  handled  by  electricity  in  the 
world.  This  electrification  operates  within  a  zone  of  approxi- 
mately four  miles,  the  motive  power  being  derived  from 
1,500  h.p.  electric  locomotives,  each  weighing  135  tons  with 
a  normal  draw-bar  pull  of  50,000  lbs.  and  a  maximum  speed 
of  35  miles  per  hour.  The  time  taken  to  change  engines  is 
from  two  to  five  minutes,  and  the  time  of  passing  through 
the  tunnel  which,  with  its  approaches  is  more  than  two 
miles  in  length,  is  13  minutes.  Up  to  45  cars  per  train  are 
hauled  through  the  tunnel  which  represents  a  train  more 
than  one-half  mile  in  length. 

During  the  twelve  months  of  1913  the  company's  records 
show  that  197,801  loaded  freight  cars  and  86,692  empties 
passed  through  the  tunnel,  in  addition  to  35,096  passenger 
cars.  Estimated  on  a  basis  of  17  tons  per  car,  this  gives  a 
total  tonnage  passing  through  the  tunnel  of  approximately 
3,500,000.  These  figures  do  not  include  any  company  material 
such  as  coal,  lumber,  ties,  etc.,  which  would  swell  the  total 
to  much  larger  proportions. 


N.W.  &  L.E.  Railway 

At  a  recent  meeting  of  the  Niagara,  Welland  and  Lake 
Erie  Railway  Company,  Mr.  T.  R.  Cummings  was  engaged 
as  engineer,  and  plans  were  decided  on  to  carry  out  the  con- 
struction of  the  whole  line  during  the  coming  summer. 
There  will  be  about  thirty-six  miles  of  track  running  from 
Niagara  Falls  to  Welland  and  Port  Colborne,  and  then  east 
along  the  lake  shore  to  Fort  Erie. 

The  extensions  in  the  town  of  Welland  on  North  Main 
street  to  Parkway  Heights,  on  East  Main  street  to  Rose- 
dale,  and  south  into  Crowland,  will  also  ])e  built  during  the 
summer.  Material  is  now  on  hand  for  these  extensions  and 
construction  will  commence  as  soon  as  the  weather  will 
allow.  It  is  probable  that  that  portion  of  the  suburban  line 
from  Welland  to  Dain  City  and  Port  Colborne  will  be  built 
first,  but  it  is  hoped  the  whole  line  will  be  in  operation  this 
year.  It  is  understood  that  the  new  engineer  has  already 
taken  uj)  his  duties  and  is  preparing  for  a  start  on  a  final 
survey  of  the  line. 


Mr.  Jeffrey  is  Manager 

Mr.  W.  K.  Jeffrey,  who  has  been  acting  manager  of  the 
Ottawa  Car  Company  since  the  death  of  Mr.  James  Buchan, 
was  appointed  manager  on  February  1st.  Eight  years 
ago  Mr.  Jeffrey  joined  the  Ottawa  Car  Company  as  ap- 
prentice to  the  car  building  trade.  He  was  then  twenty- 
four  years  of  age,  and  by  sheer  perseverance  and  ability  has 
risen  to  his  present  position.  For  about  two  years  and  a 
half  he  was  in  the  car  shops.  Then  he  went  into  the 
draughting  office  and  after  about  a  year  and  a  half  there, 
was  promoted  to  the  position  of  acting  manager.  Mr.  Jef- 
frey is  a  native  of  Kinburn,  Ont.  Prior  to  coming  to  Ot- 
tawa he  engaged  in  building  and  contracting  in  his  home 
village. 


Miscellaneous 

The  representatives  of  a  number  of  municipalities  who 
met  in  Toronto  towards  the  end  of  January  to  discuss  the 
possibility  of  a  municipally  owned  and  operated  electric  rail- 
way system  connecting  Toronto  with  a  number  of  towns  to 
the  north  as  far  as  Port  Perry  and  Uxbridge,  have  ap- 
proached the  Dominion  government  for  a  subsidy  of  $6,500 
per  mile.  The  idea  of  building  the  line  was  enthusiastically 
supported  by  Toronto  and  the  other  municipalities  represent- 
ed. 


The  street  car  system  of  Fort  William  and  Port  Arthur 
will  have  a  deficit  for  the  year  1912  of  approximately  $7,500. 
This  is  according  to  a  report  recently  submitted  by  Mr.  M. 
C.  Wilson,  secretary-treasurer  of  the  Port  Arthur  and  Fort 
William  electric  railway  system.  In  future  the  night  fare  of 
10  cents  will  be  collected  after  11  o'clock  on  this  system. 


The  Toronto  and  York  Radial  Railway  Company  have 
made  application  to  the  Ontario  government  for  power  to 
enter  into  an  agreement  with  the  city  of  Toronto  for  the 
double  tracking  of  Yonge  street  from  the  C.P.R.  tracks  to 
York  Mills,  terms  to  be  settled  by  the  Ontario  Railway  and 
Municipal  Board. 


The  city  council  of  Hamilton  and  the  street  railway  com- 
pany have  reached  an  agreement  providing  for  the  extension 
of  the  street  railway  system  in  the  north-eastern  and  south- 
eastern parts  of  the  city  of  Hamilton.  It  is  estimated  by  the 
company  that  the  expenditure  will  be  approximately  $500,000. 


Owing  to  certain  delays  in  obtaining  the  signatures  of 
the  interested  parties  to  the  street  railway  agreement,  it  is 
not  expected  that  the  by-law  with  reference  to  the  street 
railway  franchise  can  be  submitted  to  the  citizens  of  Medi- 
cine Hat  before  the  middle  of  March  or  the  1st  of  April. 


Encouraging  reports  of  increased  revenue  come  from 
Nelson,  B.C.  For  the  week  ending  January  7th.  1913,  the  re- 
ceipts were  $233.35,  as  against  $142.40  a  year  ago,  and  for  the 
week  ending  January  14th,  the  receipts  were  $159.30,  as 
against  $127.95  for  the  corresponding  week  in  1912. 


Mr.  J.  E.  Hutcheson,  manager  of  the  Montreal  Tram- 
ways Company,  and  formerly  superintendent  of  the  Ottawa 
Electric  Railway  has  been  made  an  honorary  Lieutenant- 
Colonel.  For  several  years  he  was  an  officer  in  the  43rd 
D.C.O.R.,  and  resigned  as  major  of  that  regiment. 


Mr.  F.  D.  Burpee,  superintendent  of  the  Ottawa  Electric 
Railway  recently  gave  a  talk  before  the  Ottawa  Business 
Science  Club,  on  "The  Organization  of  a  Street  Railway." 
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Matching  Colors  By  Artificial  Light 

By  Mr.  H.  L.  Sheen 

It  is  only  tiuitc  recently  that  ]  lluiiiiiiatiiig  Engineer> 
have  given  their  attention  to  the  improvement  of  the  color 
values  of  artificial  light,  tlie  study  of  this  important  subject 
having  been  previously  crowded  out  by  cjuantity.  efficiency, 
and  distribution  of  illumination  from  the  light  gix  ing  source. 
At  first  the  only  consideration  was  quantity  of  light.  This 
was  followed  by  the  consideration  of  efficiency  and  distri- 
bution, and  lastly  we  have  come  to  the  consideration  of  color 
of  artificial  light.  Colors  matched  in  daylight  with  a  stan- 
dard will  vary  greatly  with  the  condition  of  the  sky;  viz.,  sun- 
light, clouded  sky,  or  clear  northern  sky.  For  accurate  color 
matching  the  most  constant  natural  standard  we  can  utilize 
is  light  from  a  clear  northern  sky.  On  many  days  of  the 
year  such  a  light  is  not  available,  and  even  when  the  sky  is 
clear,  a  working  light  is  only  given  for  perhaps  six  or  eight 
hours  of  the  working  day.  There  has  thus  arisen  a  demand 
for  a  color  matching  light  produced  by  artificial  means,  and 


A  "Correct  Color"  Lamp 

;ifter  many  years  of  careful  experiment  a  lamp  producing 
such  a  light  has  been  put  on  the  market  in  Canada  by  the 
Canadian  General  Electric  Company. 

Such  a  lamp  cannot  be  expected  to  hav  e  a  high  efficiency, 
nor  is  this  of  great  importance,  as  the  light  is  not  needed  for 
the  illumination  of  large  areas.  Its  greatest  value  at  present 
is  to  provide  a  suitable  illumination,  both  as  to  intensity  and 
quality,  over  a  comparatively  small  area,  where  fine  and  accur- 
.•ite  color  work  can  be  done.  Such  a  lamp  has  an  advantage 
over  daylight  in  that  its  color  and  intensity  remain  constant 
while  daylight  varies  with  the  weather  and  time  of  day,  a 
matter  of  a  few  minutes  frequent!}'  making  a  very  great  dif- 
ference in  the  apparent  color  value. 


riii;3  color  matchuig  outtit  is  a  modification  of  the  stan- 
dard store  lighting  Intensified  Arc  Lamp  which  gives  a  dif- 
fused white  light  showing  colored  goods  very  closely  ap- 
proaching their  average  daylight  values.  A  careful  examina- 
tion of  the  spectrum  of  this  light  reveals  the  fact  that  the 
red  and  orange  are  slightly  in  excess,  while  the  well  known 
■'carbon  lines"  in  the  violet  considerably  accentuate  that  por- 
tion of  the  spectrum.  In  other  words,  to  bring  the  light  to 
standard  daylight  it  is  necessary  to  reduce  the  amount  of 
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Sketch  showing  construction  of  Correct  Color  Lamp 

red,  orange,  and  violet  without  appreciably  we.akening  the 
color  in  the  middle  of  the  spectrum. 

A  combination  of  several  colors  of  glass  has  been  ob- 
tained to  give  the  desired  light,  and  in  order  to  avoid  large 
absorption  these  colored  glasses  are  placed  side  by  side  in 
small  strips,  and  the  emitted  light  is  thoroughly  mixed  by 
passing  through  a  pair  of  difTusing  glasses  placed  a  few 
finches  apart,  see  diagram  herewith.  A  hood  with  a  reflect- 
ing surface  surrounds  the  inner  globe  so  that  the  light  from 
the  arc  is  transmitted  and  reflected  down  through  the  color 
screen,  while  at  the  same  time  the  direct  rays  are  kept  from 
the  eyes  of  the  user.  Two  upper  converging  carbons  and  one 
lower  carbon  are  employed,  and  the  lamp  proper  gives  a  per- 
fectly steady  light  of  constant  color  value. 

The  practical  uses  of  such  a  light  are  many,  and  this 
lamp  should  be  indispensable  in  such  places  as  department 
stores;  textile  mills;  carpet  factories;  dye  works;  printing 
ink  factories;  lithographers;  manufacturers  of  dye  stuffs; 
paint  factories;  tobacco  industries:  leather  industries;  dental 
work  for  matching  teeth,  etc. 

Take  for  instance  ribbon  counters  and  silk  goods  coun- 
ters, and  other  places  in  department  stores;  it  is  found  that 
the  close  color  matching  of  goods  is  very  difficult  under  the 
best  of  ordinary  lighting  conditions,  and  frequently  impos- 
sible owing  to  insufficient  and  poor  quality  of  light.  In  sucii 
places  a  few  color  matching  outfits  should  bo  installed  in 
convenient  locations,  where  prospective  customers  can  at  any 
time  take  goods  to  be  matched  against  samples,  with  the  as- 
surance of  obtaining  material  of  the  color  they  actually 
require. 
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Illumination  Data 

A  chart  containing  a  lot  of  interesting  information  with 
respect  to  the  proper  placing  of  light  units  and  the  proper 
reflectors  to  use  under  difYerent  conditions  has  been  recently 
prepared  by  the  Holophane  Company.  The  chart  begins  by 
defining  the  unit  of  intensity  of  illumination,  that  is,  the  "foot- 
candle"  as  the  amount  of  illumination  produced  on  any  sur- 
face by  placing  a  source  of  light  of  one  candle-power,  one 
foot  away  from  this  surface.  The  number  of  foot-candles  re- 
quired under  dififerent  conditions  is  given  in  a  table  as  shown 
below.  It  is  not  intended  that  these  figures  should  represent 
any  hard  and  ii\>t  rule,  as  decorations  and  other  condition.-, 
must  of  necessity  regulate  the  amount  of  light  that  is  re- 
quired under  any  given  condition  but  they  answer  well  in  the 
average  installation  and  can  be  followed  with  good  results  by 
■,iny  electrical  contractor.    The  figures  given  follov^': — 

Desk                                   4  Show  windows 

Draughting-room                 8  Light  colored  goods.  18 

Factory,  general                  2-3  Medium  colored  goods  16 

On  work                          1  Dark  colored  goods  .  .  30 

Hospitals  Stores 

Wards   0.5  .\rt   4 

Operating  table    ....  Book  3.5 

Homes  and  hotels        •  Cigar   3 

Reception-room    ....    1.5  Clothing   5-7 

Parlor    1.5  Confectionery    3 

Library    3-3  Drug   3 

Dining-room    3-3  Dry  goods  4-5 

Bedchambers  1.5-2  Furniture    5 

Lobby   3-3  Furs  5-7 

Auditoriums   3  Florist    3 

Auto  show-rooms   5  Grocery   ^.    ...  3-4 

Auto  garage   3  Hardware  4-6 

Ballroom   2  Hat  store    4 

Bank,  general    2  Haberdasher  .  .'  3.5 

Billiard  table   5  Jewelry   .i.5 

Cafe   2.5  Millinery   4 

Church    2  Shoe  3-5 

The  number  of  foot-candles  required  in  any  installation 
will,  of  course,  now  depend  on  the  number  of  square  feet  to 
be  illuminated  multiplied  by  the  constant  given  in  the  above 
table.  For  example,  take  a  hat  store,  size  40  ft.  by  25  ft.; 
this  will  require  40  by  35  by  4,  equals  1,000  foot-candles.  The 
actual  number  of  watts  required  will  now  depend  further  on 


(luirecf.  If  the  ceiling  is  light  and  the  walls  dark,  the  4,00(1 
foot-candles  are  divided  by  4,  giving  1,000  watts  required.  If 
both  ceiling  and  walls  are  dark,  the  constant  is  3,4  and  the 
4,000  would  have  to  be  divided  by  this  number  to  give  the 
number  of  watts  of  energy  required  to  illuminate  the  hat  store 
under  these  conditions. 

The  next  item  to  be  considered  in  such  an  installation  is 
the  proper  reflector  to  use.  This  company  specify  four  re- 
flectors for  this  type  of  work,  viz.:  the  concentrator,  the 
focusing  type,  the  intensive  type  and  the  extensive  type. 
These  are  illustrated  herewith.  To  make  a  choice  as  to 
which  of  these  four  reflectors  to  use  the  procedure  is  as 
follows:  Suppose  the  calculations  already  made  have  resulted 
in  showing  that  800  Avatts  of  energy  is  required  for  this  par- 
ticular room.  This  may  be  supplied  in  a  variety  of  ways, 
for  example,  by  two-400  watt  lamps,  four-300  watt  lamps, 
eight-100  watt  lamps,  etc.  The  particular  lamp  to  be  used 
will  be  regulated  by  the  outlets,  fixtures,  decorative  condi- 
tions, preference  of  the  customer,  etc.  The  number  of 
lamps  having  been  settled,  also  their  distance  apart  and  their 
height  from  the  floor,  use  is  now  made  of  the  curves  shown 
in  Fig.  1.  In  this  figure  the  horizontal  numbers  represent 
distances  between  outlets  in  feet;  vertical  numbers  repre- 
sent the  height  of  the  reflector.  Suppose  for  example  in 
this  particular  installation  that  the  units  are  to  be  spaced 
13  feet  apart  and  14  feet  high.  From  the  number  12  on  the 
horizontal  line  follow  the  perpendicular  upward  until  you 
touch  the  cross  line  representing  the  height  above  the  floor 


Concentrating 


Focusing 


Intensive 


Exten.sive 


Fig.  2. 


at  which  you  ha\-e  decided  the  lamp  shall  hang,  14  feet. 
This  will  always  bring  you  between  two  Consecutive  line.s 
of  the  four  shown  in  this  chart  and  the  one  to  the  left  of 
this  intersection  point  indicates  the  type  of  reflector  you 
must  use  to  get  the  best  results.  In  this  case  the  line  to  the 
left  is  marked  the  "focusing"  type.  This  indicates  that  the 
type  of  reflector  shown  above  as  the  focusing  type  of  re- 
flector will  give  the  best  illumination  results  under  our  sup- 
posed conditions. 
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the  condition  of  the  ceiling  and  walls,  and  the  chart  contains 
the  following  data  with  reference  to  these  varying  conditions. 
Holophane 

Lamps  reflectors    Ceiling    Walls  Constant 

Mazda  or  Tungsten  . .  Clear       Light      Light  5.0 
Mazda  or  Tungsten  . .  Clear  -    Light      Dark  4.0 
Mazda  or  Tungsten  . .  Clear        Dark      Dark  3.4 
The  meaning  of  this  table  is  that  if  the  ceiling  and  walls 
are  both  light  the  number  of  foot-candles  in  the  above,  that 
is  4,000,  is  divided  by  the  constant  5,  giving  800  watts  re- 


Handsome  Scientific  Books 

D.  T.  McAinsh  &  Company,  publishers,  123  Bay  street, 
Toronto,  are  clearing  out  a  number  of  handsomely  bound 
scientific  books  which  cover  many  interesting  phases  of  mod- 
ern electric  practice.  In  the  lists  are  included  "A  Diction- 
ary of  Electrical  Engineering,"  edited  by  H.  M.  Hobart, 
M.I.C.E.,  M.I.E.E.,  M.A.I.E.E.,  in  two  volumes,  imperial  8 
vo.,  Roxburgh  binding;  "Science  in  Modern  Life,"  edited  by 
J.  R.  Ainsworth  Davis,  M.A.,  F.C.P.,  in  six  super-royal  oc- 
tavo volumes;  "Modern  Electric  Practice,"  edited  by  Mag- 
nus Maclean,  M.y\.,  D.Sc,  in  six  super-royal  octavo  volumes; 
"Technological  and  Scientific  Dictionary,"  edited  by  G.  F. 
Goodchild,  M.A.,  B.Sc,  and  C.  F.  Tweney,  one  volume, 
super-royal  octavo  Roxburgh  binding;  "Modern  Power 
Generators,"  edited  by  J.  W.  JM-ench,  B.Sc,  two  volumes, 
super-royal  quarto,  cloth  binding;  "Machine  Tools,"  edited 
by  J.  W.  French,  B.Sc.  two  columes,  super-royal  quarto, 
cloth  binding. 


Mr.  E.  H.  Fitzhugh  has  resigned  the  presidency  of  the 
Montreal  and  Southern  Counties  Railway  Company,  and  is 
succeeded  by  Mr.  William  Wainwright.  Mr.  W.  B.  Powell 
will  continue  to  act  as  vice-president  and  general  manager. 
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The  Mutual  Relations  of  the  Electrical  Jobber, 
Dealer  and  Contractor 

By  Mr.  F.  N.  Averill- 

Some  contractors  and  dealers  and  some  jol)bers  are  quite 
likely  not  to  agree  with  me  in  many  of  the  statements  which 
I  may  make  here,  and  to  them  I  wish  to  say  that  this  paper 
is  not  intended  to  be  an  expression  of  other  than  my  persona! 
ideas.  Some  of  these  ideas  are  not  practical  to-day,  but  1 
sincerely  trust  that  the  time  is  near  when  they  can  be  put 
into  operation,  by  the  firm  which  I  represent,  at  least.  Any 
criticisms  oi¥ered  are  not  intended  as  personal  criticisms, 
but  are  criticisms  of  jobbers  and  contractors  as  a  body. 

Before  I  can  get  to  the  subject  of  the  relations  between 
jobbers  and  contractors  it  appears  necessary,  to  my  mind, 
to  define  what  f  think  a  jobber  should  be  and  what  I  think 
a  contractor  should  be.  It  is  cjuite  generally  granted  that 
the  jobber  is  the  economic  outlet  for  the  manufacturer  in 
marketing  his  products,  as  he  acts  in  every  trade  centre 
either  as  a  distributing  agent  or  a  direct  representative  of 
not  only  one  manufacturer,  but  of  many,  and  as  a  result  can 
market  their  goods  from  one  place  of  business  with  one 
sales  organization  at  considerably  less  expense  than  the  var- 
ious manufacturers  if  they  tried  to  market  their  goods  direct, 
or  if  several  of  them  should  combine  and  work  under  one 
management.  Further  than  this,  the  manufacturer  has  his 
accounts  receivable  in  a  comparatively  few  number  of  book 
accounts,  and  these  few  accounts  are  practically  all  safe 
ones.  This  explanation  is  one  big  reason  why  practically 
all  manufacturers  recognize  and  protect  the  jobber. 

l-'roni  the  contractor's  standpoint,  one  reason  for  the 
existence  of  the  jobber  is  that  the  jobber  gathers  from  the 
four  corners  of  the  country  into  one  place  of  business  the 
various  lines  of  supply  items  used  by  the  contractor  in  his 
work,  and  thus  enables  the  contractor  to  secure  from  one 
source  of  supply  practically  everything  he  needs  for  the 
carrying  on  of  his  business.  This  stock  enables  the  contrac- 
tor many  times  to  economize  in  his  work,  as  he  can  go  to 
the  jobber's  place  of  business  and  perhaps  see  what  is  to 
him  a  new  line  of  fittings  suitable  for  a  certain  piece  of  work, 
which  line  of  fittings,  perhaps,  are  much  better  adapted, 
cause  a  saving  of  labor  and  possibly  arc  a  cheaper  line  than 
the  contractor  originally  had  intended  to  use.  Besides,  the 
jobber  can  often  suggest  a  certain  line  of  material  for  a  cer- 
tain piece  of  work,  due  to  his  broader  experience  with  the 
different  lines  on  the  market,  where,  if  the  contractor  had 
to  depend  on  purchasing  from  the  manufacturer,  he  would 
not  have  the  chance  of  changing  his  requirements.  Verj' 
often  a  local  jobber  can  and  should  be  willing,  and  generally 
is,  to  post  the  contractor  on  any  line  of  new  stuf¥  that  is 
coming  on  the  market,  stands  between  the  contractor  and 
the  manufacturer  as  to  the  quality  of  the  goods,  guarantees 
to  the  contractor  that  such  items  as  he  selects  for  a  certain 
piece  of  work  will  be  approved  by  his  inspectors,  or  in  case 
the  article  furnished  is  not  suitable  for  the  purpose  and  the 

*Read  at  Portland  Convention  of  Electrical  Contractors  Association. 


inspectors  turn  it  down,  your  hjcal  jobber  alway-  naib' 
to  stand  back  of  you  and  see  that  you  gel  the  right  .-irticle 
for  the  work.  In  some  instances,  especially  for  slow  mov- 
ing merchandise,  you  pay  thjc  jobber  more  money  than  you 
would  if  you  shipped  your  requirements  direct,  but  in  the 
majority  of  instances  you  pay  the  jobber  considerably  les> 
money  than  if  you  pick  up  your  hundred  and  one  require- 
ments from  as  many  different  sources  of  supply,  and  in  the 
aggregate  your  costs  are  less. 

On  top  of  this,  the  jobber  stands  ready  to  assist  you 
by  enlarging  your  line  of  credit  to  a  certain  extent  when 
you  get  up  against  delayed  contracts,  and  when  you  lay  be- 
fore him  in  a  straightforward  manner  the  conditions  which 
necessitate  your  asking  for  this  extension  of  credit.  This 
feature  of  the  business  is  greatly  abused  by  Imth  side-:  that 
is,  the  jobber  and  the  contractor  are  l)oth  to  blame.  TIk- 
jobber  is  to  blame  in  that  he  is  not  strict  enough  with  you. 
due  to  the  fact  that  he  is  afraid  if  he  is  not  lenient  that  he 
will  lose  your  business  and  some  one  of  his  competitors 
will  get  it.  Some  of  you  take  advantage  of  this  fact  and 
will  make  it  a  point  to  pay  all  other  creditors,  perhaps  take 
a  summer  vacation,  and  allow  your  jobber,  because  he  is  a 
good  fellow,  to  wait.  This  condition  of  a"ffairs,  instead  of 
breeding  confidence,  breeds  distrust  and  generally  works  out 
like  loaning  money  to  a  friend,  as  after  the  money  i-  loaned, 
you  have  lost  your  friend. 

Jobber  Should  Not  Compete 

The  jobber  has  recognized  the  fact  that  the  manufactur- 
er needed  him  as  an  outlet  for  his  product,  has  also  recog- 
nized the  fact  that  the  contractor  needed  him,  and  as  a  re- 
sult we  not  only  have  one  or  two  jobbers  in  every  trad.' 
centre  for  this  purpose,  but  in  some  cases  we  have  nearly 
as  many  jobbers  as  there  are  contractors.  As  a  result  ot 
the  conditions  which  brought  about  the  establishment  of  the 
jobber,  T  personally  believe  he  is  not  entitled  to.  nor  can  he 
afford  to  take,  away  the  legitimate  earnings  of  the  contractor 
and  dealer  by  entering  into  any  lines  of  electrical  husinc.-s 
other  than  a  purely  jobbing  or  wholesale  business  and  iliai 
these  conditions  do  not  make  it  right  that  he  compete,  di- 
rectly or  indirectly,  with  the  contractor  and  dealer,  eithci 
in  the  contracting  or  retail  business.  I  have  more  respect 
for  the  jobber  who  comes  out  in  the  open,  saying  that  he  is 
operating  a  retail  store  and  who  retails  his  goods  at  rel;.il 
prices  and  makes  no  bones  of  being  a  competitor  of  your- 
than  I  have  for  the  jobber  who  side-steps  the  retail  issue, 
but  vi'ho  is,  under  cover,  selling  his  goods  retail  at  whoh'- 
sale  prices.  The  day  has  passed  not  so  very  long  ago  when 
jobbers  made  a  practice  of  operating  a  contracting  Inisiness 
along  with  their  legitimate  line  and  I  feel  tiiat  fhe  time  is 
passing  when  a  jobber  should  operate  any  brancit  of  iiis 
business  to  compete  with  the  customers  who  make  his  ex- 
istence possible.  The  opinion  is  quite  agreed  that  the  job- 
ber is  entitled  to  look  for  his  outlet  to  the  contractor  and 
dealer,  to  the  central  station,  isolated  plant,  municipal.  State 
and  National  go\ernment.  railroad,  telegraph  and  telephone 
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systems  and  the  large  industrial  corporations,  as  it  is  quite 
apparent  to  anyone  in  the  business  that  the  demands  of  these 
buyers  are  such  that  no  one  other  than  a  jobber  can  handle 
them  in  a  successful  manner  as  to  service. 

In  carrying  out  ray  ideas  of  a  jobber,  he  could  as  well 
be  located  in  a  warehouse  or  suburban  location  as  in  the 
heart  of  the  city,  as  he  would  liave  nothing  whatever  td 
show  the  public,  no  show  window  displays,  retail  depart- 
ment or  loafing  rooms.  At  this  time  it  would  take  a  firm 
of  strong  courage  and  a  well  filled  purse  to  put  into  effect 
all  the  ideas  which  I  believe  constitute  a  true  jobber,  unless 
all  ji)l)l)ers  would  get  a  change  of  mind  at  the  same  time. 

As  to  the  contractor  and  dealer,  I  believe  the  time  is 
fast  coming  when  the  retail  business  will  be  taken  care  of 
by  an  electrical  dealer  operating  a  neat,  well  appointed  store 
on  some  principal  retail  street,  in  which  he  makes  suitable 
displays  and  demonstrations  of  the  varied  lines  of  electrical 
supply  items  and  such  electrical  apparatus  as  appeals  to  the 
shopping  trade.  He  will  do  practically  no  contracting,  but 
will  confine  himself  strict')'  to  the  retailing  of  such  items  as 
he  carries  and  will  do  only  such  installation  work  as  forms 
a  part  of  his  sales,  together  with  a  small  repair  department 
for  minor  work  that  would  come  to  him.  He  will  leave  the 
competitive  bidding,  the  new  work  and  the  troubles  of  the 
general  contracting  business  strictly  to  the  electrical  con- 
tractor, who  will  conduct  his  business  from  an  office  build- 
ing, with  perhaps  a  storeroom  at  some  point  in  the  city 
where  he  obtains  cheap  rent.  Thus  will  come  about  the  seg- 
regation of  this  business — first,  the  manufacturer;  second, 
the  jobber;  third,  the  contractor,  and,  fourth,  the  dealer  and 
retailer. 

Dealer  and  Contractor  Identical 

As  it  is  to-day  the  words  contractor  and  dealer  mean 
practically  the  same  thing.  The  majority  of  contractors  are 
dealers,  to  a  certain  extent,  and,  so  far  as  I  know,  all  deal- 
ers are  contractors.  So  in  speaking  of  the  relationship  be- 
tween the  jobber  and  contractor  I  include  the  dealer  in  the 
same  class  with  the  contractor. 

The  dealer  of  to-day  and  the  dealer  that  we  will  have 
with  us  to-morrow,  of  necessity,  have  to  carry  a  certain  as- 
sortment of  stock,  and  on  staple  items  do,  and  will  always 
buy  in  (juantities  sufficient  to  get  them  the  best  price  ob- 
tainable from  the  jobber.  With  them  this  is  quite  necessary, 
;is  competition  at  the  present  stage  of  the  game,  not  only 
with  themselves,  but  with  many  of  the  jobbers,  is  very  keen, 
,ind  a>  they  have  a  very  much  higher  overhead  expense  to 
stand  th.-m  the  true  contractor  who  operates  from  an  office. 
To  play  a  safe  game,  the  true  contractor  should  confine  his 
purchases  to  exactly  what  he  needs  for  certain  jobs,  ex- 
cepting, of  course,  that  it  is  policy  to  combine  the  pur- 
chases for  a  job  ready  to-day  with  the  requirements  of  a 
job  which  you  actually  have  ready  for  to-morrow.  In  buy- 
ing your  requirements  for  actual  work  on  hand  you  many 
times  will  pay  more  for  your  purchases  than  will  the  dealer 
who  buys  in  large  quantities,  and  you  may  think  that  this 
condition  gives  this  dealer  who  is  at  present  doing  contract- 
ing work  an  advantage  over  you,  but  such  is  not  the  case, 
as  the  dealer  has  additional  overhead  charges  to  meet  which 
more  than  ofYset  the  difference  in  quantity  price,  and,  further- 
more, when  he  takes  an  inventory,  he  has  a  large  portion  of 
his  assets  tied  up  in  merchandise,  while  the  true  contractor 
has  his  assets  in  accounts  receivable  or  uncompleted  con- 
tracts. 1  believe  that  the  time  is  fast  approaching  when 
this  segregation  of  the  dealer  and  contractor  will  be  recog- 
nized by  the  majority  as  the  most  economic  manner  of  con- 
ducting this  business. 

The  one  great  trouble  with  the  contractor,  next  to  the 
lack  of  capita!  in  starting  his  business,  has  been  this  tying 
uj)  of  money  (either  his  or  his  creditors)  in  stocks  of  goods 


which,  on  account  of  changes  in  the  code  or  changes  in  de- 
mand, have  become  practically  worthless,  and,  as  a  result, 
the  contractor  has  been  carrying  them  along  on  his  books 
as  an  asset,  fooling  himself  and  fooling  his  creditors.  Ac- 
counts receivable  certainly  shrink  fast  enough  in  case  of 
liquidation,  but  stock  on  the  shelves  shrinks  many  times 
faster. 

Support  the  Jobber 

When  the  time  comes  that  such  retail  stores  as  1  have 
mentioned  are  established,  then  the  time  is  ripe  for  the  job- 
ber to  withdraw  into  the  wholesale  district  or  suburban  dis- 
trict and  get  out  of  the  location  of  high  rents,  which  at  this 
time  is  one  of  his  principal  bug-bears.  Under  such  condi- 
tions I  cannot  conceive  of  any  valid  reason  why  both  the 
contractor  and  the  dealer  should  not  give  their  entire  sup- 
port to  their  local  jobber,  as  he  would  become  virtually  their 
warehouse  and  would  perform  a  service  for  them,  and  does 
to-day,  for  that  matter,  that  is  certainly  commensurate  with 
the  returns  which  he  gets.  A  better  support  by  the  con- 
tractor and  dealer  to  the  jobber  in  his  own  centre  enables 
that  jobber  to  get  together  a  better  stock  and  thus  becomes 
of  more  value  to  the  contractor  or  dealer.  A  lack  of  this 
support  in  the  past  has  been  the  cause  of  considerable  fric- 
tion and  has  resulted  in  some  jobbers  being  competitors  of 
contractors  and  dealers  and  has  caused  some  dealers  to 
compete  with  the  jobber.  This  competition  by  the  dealer 
with  the  jobber  has  been  made  possible  by  cheaper  lines  of 
electrical  merchandise  and  supplies  which  have  been  on  the 
market,  but  primarily  by  the  fact  that  the  dealer  would  buy 
in  maximum  quantities  and  then  job  out  goods  so  purchased 
in  small  quantities  at  prices  less  than  the  jobber  saw  fit  to 
handle  them.  To  my  notion,  the  dealer  who  does  this  is 
making  a  mistake,  as  the  jobber  who  maintains  his  prices 
based  on  quantities  delivered  at  one  time  gives  the  best 
possible  protection  under  present  conditions  to  the  retailer. 

If  the  time  comes  when  all  jobbers  can  be  wholesalers 
in  the  true  sense  of  the  word  and  not  be  tempted  by  the 
retail  business,  it  will  then  be  possible  for  them  to  market 
the  goods  which  they  carry  to  you  at  two  prices  only,  that 
is,  an  unbroken  standard  package  and  a  broken  package.  If 
such  a  schedule  were  put  in  to-day  by  all  the  jobbers  located 
in  the  business  sections  of  their  various  cities  it  would  mean 
that  the  retailer  would  be  out  of  business  and  the  jobber 
would  lose  money,  as  his  expenses  would  then  be  the  equiva- 
lent of  the  retail  business. 

It  may  possibly  be  that  I  am  entirely  wrong  as  to  what 
is  forthcoming  in  the  jobbing,  contracting  and  dealer's  busi- 
ness, as  there  seems  to  be  a  very  strong  movement  on  foot 
to-day  to  absolutely  dominate  the  electrical  business  from 
its  point  of  manufacture  until  it  passes  into  the  customer's 
hands.  The  only  link  that  is  lacking  in  this  chain  is  the 
contractor's  link,  as  this  chain  now  has  in  its  make-up  the 
manufacturer,  the  jobber  and  dealer  and  the  central  station. 

Coming  back  to  the  relations  between  jobbers  and  con- 
tractors. I  believe  that  their  business  relations  should  be 
mutually  enjoyable,  that  there  should  be  a  personality  in  the 
relationship,  that  there  is  more  to  the  business  than  buying 
and  selling,  and  that  the  jobber  and  contractor  should  strive 
to  gain  mutual  confidence  one  in  the  other.  Be  broad  enough 
minded  to  not  feel  hurt  when  your  jobber  asks  you  for 
money.  This  request  is  not  intended  as  a  personal  insult, 
but,  like  you,  he  needs  money  to  run  his  business  and  there 
is  nowhere  else  that  he  can  look  for  it  except  from  whom  it 
is  due. 

In  closing.  I  wish  to  say  1  have  faith  in  my  business 
when  properly  conducted.  I  have  faith  in  your  business 
when  properly  conducted.  I  have  faith  in  the  policy  which 
I  have  to-day  outlined  to  you  and  my  efforts  in  carrying 
out  this  policy,  in  so  far  as  my  company  is  concerned,  will 
be  evidence  to  you  as  to  how  sincere  my  faith  is. 
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Cut-Out  Cabinets 

The  Electrical  Review  prints  the  following  interesting 
article  by  Mr.  R.  H.  Eddy  on  the  subject  of  "Cut-out 
Cabinets,"  having  special  reference  to  house  wiring  of  the 
smaller  class. 

In  the  usual  course  of  knob-and-tube  wiring  the  cut-out 
cabinet  is  built  into,  the  wall  of  the  house  which  is  being  wired 
by  putting  in  headers  between  studdings,  furring  up  the  open- 
ings, and  then  lining  with  asbestos.  This  arrangement  leaves 
any  and  all  sizes  of  openings  to  be  incased  and  covered  with 
doors.  Each  wireman  builds  his  cabinet  to  suit  his  own 
fancy,  as  a  rule,  and  usually  forgets  to  keep  a  record  of  the 
dimensions  of  the  opening  for  which  the  door  is  to  be  made, 
or,  if  he  does  keep  such  a  record,  he  is  quite  liable  to  forget 
to  turn  it  in  at  the  proper  time.  Then  when  the  job  is  ready 
for  the  finishing  touches — in  the  town  where  the  writer 
works  no  lights  are  allowed  to  be  turned  on  until  the  work 
is  finished-^another  workman  is  sent  out.  who,  after  com- 
pleting everything  but  the  cabinet  door  and  trim,  takes  the 
measurements  for  the  door  and  brings  or  sends  them  to  the 
shop.  The  shop  orders  the  special  door  needed  from  the 
mill  or  from  some  carpenter,  and  finally  has  to  have  a  man 
make  an  extra  trip  to  the  building  to  install  it.  Thus  this 
lack  of  standard  practice  in  the  matter  of  such  cabinets  is 
almost  sure  to  result  in  what  is  really  an  unnecessary  loss  of 
time  and  money. 

In  order  to  avoid  such  unnecessary  loss,  the  workmen 
whom  the  writer  employs  are  instructed  to  follow  certain 
dimensions  which  are  considered  standard  in  our  shop. 
Consider,  for  example,  a  house  having  eight  rooms,  and  in 
which  fewer  than  36  lamps  are  to  be  installed.    Our  rule  is 


that  the  cabinet  opening  must  be  13  by  13  ins.,  and  arranged 
to  take  a  standard  entrance  switch  and  three  two-wire  single- 
branch  cut-outs  and  allow  for  a  two-inch  slope  at  the  bottom 
of  the  cabinet,  there  being  left  a  working  space  12  by  10  ins. 
on  the  back  surface. 

The  next  three  sizes  for  cabinets  are  13  by  15,  12  by  18, 
and  13  by  2-1  ins.,  respectively,  the  dimension  given  being  in- 
tended to  be  applied  to  cased  openings.  It  will  be  noted 
that  the  dimension  12  ins.  is  retained  throughout;  this  is 
necessary  because  carpenters  do  not  always  allow  14  ins. 
between  studdings. 

By  following  this  system,  we  find  it  convenient  to  order 
cabinet  doors  and  trim  by  the  hundred,  and  to  get  them  for 
about  half  the  price  they  formerly  cost  us. 

This  matter  of  following  systematic  plans  in  the  instal- 
lation of  cut-out   cabinets  is   something  the   electrical  con- 


tractor can  ill  afford  to  neglect.  A  properly  installed 
cabinet,  with  neat  door  and  trim,  and  with  the  wires  run- 
ning directly  out  from  the  connections,  and  the  contractor's 
name  plate  on  the  door  is  a  standing  advertisement  for 
future  business. 

It  is  highly  desirable  that  cabinets  be  built  in  the  a\\()\>, 
and  there  lined,  fitted,  and  connected  up  with  three  service 
wires,  each  slightly  more  than  eight  feet  long  coming  out 
at  the  top,  and  a  meter  loop  at  bottom.  When  delivered  to 
the  workman  on  the  job  in  this  shape,  the  cabinet  can  be 
installed  without  loss  of  time.  Building  cabinets  in  the  shop 
prevents  waste  of  material,  saves  time  and  insures  a  better 
grade  of  work  than  it  is  reasonable  to  expect  when  they  are 
built  at  the  house  where  they  are  to  be  used. 

In  the  accompanying  figure  the  arrangement  of  cabiiul 
and  cut-outs  which  the  writer  prefers  is  indicated.  The 
panel  door  is  12.5  by  12.5  ins.,  forming  a  half-inch  rabliet 
with  the  casing,  against  the  ground  strips  and  planter.  Tiu- 
cabinet  is  3  ins.,  deep  in  the  clear.  I'^or  casing,  4  in>.  i^  al- 
lowed, and  there  is  1  in.  clearance  for  the  wires.  Meter 
wires  should  be  18  to  24  ins.  long.  If  neutral  wire  is  re- 
quired for  the  meter,  it  should  be  looped  under  the  central 
contact  on  the  service  switch  and  then  dropped  through 
bottom  to  the  meter  outlet. 


Lion-M  Tungstens 

Mr.  John  B.  Neale,  Electrical  Products  Company  of 
Canada,  has  just  renewed  his  contract  with  Messrs.  Mix  & 
Genest,  of  Hamburg,  Germany,  manufacturers  of  the  cele- 
brated Lion-M  tungsten  lamps.  Mr.  Neale  has  the  sole  sell- 
ing rights  for  these  lamps  in  Canada,  and  has  recently  ap- 
pointed Messrs.  Miller  and  Miller,  of  Edmonton,  as  his 
agents  for  Edmonton  and  Calgary.  He  reports  that  since 
taking  this  agency  they  have  secured  some  very  good  con 
tracts,  one  being  for  the  installation  of  lamps  in  the 
Y.M.C.A.,  Winnipeg.  Mr.  Neale  has  also  appointed  Messrs. 
C.  T.  Inman  &  Company,  157  James  street  south,  Hamilton, 
as  his  agents  for  that  city.  Mr.  Neale  leaves  shortly  on  a 
business  trip  to  Germany. 


Have  Increased  Capital 

The  Thompson  Electric  Company  of  Cle\  eland,  Uhio. 
announce  that  they  have  increased  their  capital  from  $10,- 
000  to  $150,000,  to  provide  for  increased  business.  Mr.  A.  J. 
Thompson,  president  of  the  company,  is  well  known  to  the 
trade,  as  is  also  Mr.  Chas.  E.  Pope,  secretary  and  treasurer 
of  the  company,  who  was  formerly  mechanical  engineer  with 
the  National  Malleable  Castings  Company  of  Cleveland.  The 
company  manufacture  the  Thompson  automatic  safety  cut- 
out hangers  for  arc  lamps  and  large  tungsten  units  and 
clusters,  and  will  shortly  place  on  the  market  a  high  volt- 
age series  cut-out  hanger  for  street  lighting. 


New  Appleton  Ground  Clamp 

A  new  ground  clamp  has  been  placed  on  the  market  by 
the  Appleton  Electric  Company,  212  North  Jetterson  Street. 
Chicago.  This  has  met  a  demand  among  electrical  contrac- 
tors for  a  clamp  which  can  be  more  readily  applied.  The 
device  is  made  in  a  single  piece  of  sheet  steel  and  designed 
to  fit  three-eighths-inch  or  one-half-inch  conduit.  The 
clamp  is  always  very  accessible  and  when  put  into  a  bo.\ 
it  can  be  tightened  to  the  gas  pipe  with  an  ordinary  screw- 
driver. 


The  city  of  Lethbridge  has  engaged  Mr.  R.  A.  Ross,  of 
Ross  &  Company,  consulting  engineers,  Montreal,  to  investi- 
gate and  report  on  the  cost  of  producing  electric  power 
from  (a)  natural  gas:  (b)  run-of-mine  coal,  and  (c'*  slack 
coal. 


Current  News  and  Notes 


Amqui,  Que. 

An  electric  li.uliliny  plant  i.^  contemplated. 

Berlin,  Ont. 

Two  new  cars  -of  the  Preston  type  have  just  been  placec 
in  operation  on  the  Berlin  and  Waterloo  road.  It  has  been 
decided  to  inaugurate  the  p.a.y.e  system  on  this  line,  begin- 
ning April  1st. 

Brandon,  Man. 

The  city  council  awarded  the  contract  for  motor  gen- 
erators for  the  power  plant  in  connection  with  the  street 
railway  system  to  the  Canadian  General  Electric  Company. 

The  Brandon  Street  Railway  system  will  be  further  ex- 
tended as  far  as  the  Dominion  Experimental  farm  in  the 
nortliwest  part  of  the  city. 

The  street  car  bodies  for  the  new  municipal  railway  sys- 
tem which  are  being  manufactured  by  the  Niles  Manufactur- 
ing Company,  of  Iowa,  will  shortly  be  shipped  to  Winnipeg 
and  equipped  there  with  electric  motors  and  accessories. 
These  latter  are  being  supplied  by  Canadian  firms. 

City  Electrician  Skead  has  planned  a  large  electrical 
sign  for  Brandon,  which  will  be  used  first  during  the  Do- 
minion Fair,  but  will  be  a  permanent  installation.  Mr. 
Skead's  suggestion  is  a  circle  30  ft.  in  diameter  with  letters 
IS  in.  in  height.  It  is  calculated  that  1260  two-candle 
power  lamps  would  be  required  and  that  the  total  cost  would 
be  about  $3,000. 

Mr.  O.  L]  Boyd,  late  Winnipeg  representative  of  the 
McDonald  &  Willson  Company,  has  formed  an  electrical  con- 
tracting coinpany  to  be  known  as  the  Boyd  Electric  Com- 
pany, Limited.  This  new  company  will  operate  in  Brandon, 
Man.,  where  Mr.  Boyd  believes  there  is  a  fine  opening  for 
electrical  equipment. 

Brechin,  Ont. 

The  by-law  to  enter  into  a  contract  for  the  supply  of 
Niagara  power  carried  by  a  vote  of  23  to  18. 

Calgary,  Alta. 

Mr.  R.  A.  Ross'  report  on  the  power  situation  is  said 
to  state  that  Calgary  is  receiving  power  from  the  Calgary 
Power  Company  at  approximately  as  cheap  a  rate  as  it  can 
be  produced  by  burning  gas  under  the  furnaces.  Calgary  has 
talked  of  $10  power  with  the  advent  of  cheap  gas,  but  Mr. 
Ross  does  not  think  this  is  possible.  The  report  suggests 
the  insertion  of  rather  stringent  penalty  clauses  in  the  new 
agreeiuent,  in  case  of  failure  of  the  Calgary  Power  Com- 
pany's lines.  At  the  present  time  the  Calgary  Power  Com- 
pany's service  is  not  as  satisfactory  as  it  might  be,  but  it  is 
believed  that,  with  the  duplicate  plant  in  service,  a  continu- 
ity of  supply  can  be  guaranteed. 

A  decision  has  been  reached  to  organize  the  nineteen 
sections  lying  just  to  the  east  of  this  city  into  a  town  muni- 
cipality to  be  known  as  East  Calgary  for  the  purpose  of 
raising  money  by  debentures  to  bring  in  natural  gas  from 
How  Island  and  build  up  a  big  industrial  community.  The 
population  of  this  district  is  about  2.000.  which  is  sufficient 
for  the  suggested  purpose. 

Cayuga,  Ont. 

By-law  carried  by  ratepayers  to  take  power  from  Hydro- 
electric Commission. 

Dalhousie,  N.B. 

Tenders  are  called  to  March  u  for  the  supply  of  com- 
plete equipment  for  an  electric  light  system  for  the  town 
(if   Dalhousie,  N.B.    The  engine  capacity  required  will  be 


I.M)  h.p.  and  the  generator  100  h.p.  Chipman  &  Power,  civil 
engineers.  Mail  and  Empire  Building,  Toronto,  have  charge 
of  the  installation. 

Edmonton,  Alta. 

Telephone  equipment  estimates  for  1913  include  termin- 
als and  switches,  $133,652;  telephones  and  installations,  $85.- 
000;  branches  and  materials  for  underground  cables  and  aer- 
ial lines,  $630,000. 

Street  railway  estimates  for  1913  include  rolling  stock, 
$350,800;  permanent  track  work,  $630,000;  extensions,  $144,- 
000;  special  tracks,  $106,200;  sub-stations,  $62,250;  high  level 
bridge,  $62,000. 

The  commissioners  have  reported  favorably  on  exten- 
sions to  the  street  lighting  system  amounting  in  cost  to 
some  $186,000. 

The  street  railway  system  of  this  city  was  operated  for 
the  year  at  loss  of  about  $25,000.  This  is  the  result  largely 
of  running  a  number  of  lines  into  suburban  districts  for  the 
purpose  of  increasing  land  values.  It  is  hoped  that  by  charg- 
ing a  straight  5c  rate,  and  making  only  judicious  and  econ- 
omical extensions  in  future,  the  system  can  be  put  on  a  pay- 
ing basis  without  much  delay. 

The  operations  of  the  municipal  power  plant  for  the 
year  show  a  profit  of  something  over  $13,000. 

Estevan,  Sask. 

The  felling  is  very  optimistic  that  power  will  be  obtained 
in  the  not  distant  future  for  this  and  other  cities  in  Sas- 
katchewan from  the  lignite  coal  fields  to  the  south.  It  is 
said  that  a  company  has  been  organized  with  $2,500,000  cap- 
ital to  buy  land  and  install  producer-gas  equipment  for  gen- 
erating power. 

Fingal,  Ont. 

The  Fingal  Telephone  Company  contemplates  extending 
its  lines  into  the  Port  Stanley  district  and  will  require  equip- 
ment. 

Fort  Frances,  Ont. 

Telephone  system — time  extended  for  receiving  tenders 
from  February  1st  to  March  1st. 

Fredericton,  N.B. 

Some  additions  are  being  made  to  the  arc  lighting  street 
system.  It  is  also  suggested  that  the  town  should  utilize 
an  old  generator  already  in  its  possession  for  applying  the 
current  to  the  street  lights  and  for  other  municipal  require- 
ments. 

Hamilton,  Ont. 

It  is  said  the  Hamilton  Street  Railway  Company  will 
build  five  or  six  miles  of  extensions,  work  to  start  in  spring; 
new  cars  will  be  required  later. 

There  is  much  opposition  to,  and  apparently  \  ery  little 
support  of,  a  duplicate  telephone  system  in  tliis  city. 

Listowel,  Ont. 

Purchase  of  electric  lighting  equipment  is  contemplated. 
London,  Ont. 

The  city  council  will  ask  the  legislature  for  power  to 
take  a  vote  on  the  question  of  electrifying  the  London  & 
Port  Stanley  railway. 

It  is  reported  that  double  tracking  will  be  done  in  sev- 
eral parts  of  the  city,  and  that  80-lb.  rails,  frogs,  etc.,  will 
be  required. 

Negotiations  are  said  to  be  under  way  looking  to  an 
arrangement  between  the  C.  N.  R,  and  the  London  &  Port 
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Stanley  Railway  Board.  Ihc  road  may  cither  be  leased  or 
sold  to  the  company.  Before  any  agreement  can  be  ratilied, 
liowever,  the  matter  will  be  submitted  to  the  ratepayers  as 
an  alternative  to  the  scheme  of  electrification. 

It  is  said  plans  are  to  be  prepared  and  equipment  pur- 
chased for  developing  500  horse  power  at  Springbank  pump- 
ing station. 

Macklin,  Sask. 

The  town  council  is  considering  the  erection  of  an  elec- 
tric light  plant  this  year. 

Medicine  Hat,  Alta. 

A  contract  lias  been  awarded  by  the  government  for  the 
installation  of  an  automatic  telephone  sj'stem  in  Medicine 
Hat. 

Montreal,  Que. 

The  Bell  Telephone  Company  has  made  application  to 
council  to  install  underground  wire  in  conduits  on  twenty 
streets. 

It  is  reported  that  the  Montreal  Liglit,  Heat  &  flower 
(Ompany  will  soon  issue  some  additional  stock,  rendered 
necessary  by  extraordinary  expenditures,  including  a  new 
gas  plant  at  Cote  St.  Paul,  estimated  to  cost  two  million  dol- 
lars, and  the  addition  to  the  head  office  building. 

The  Montreal  offices  of  the  Canadian  General  Electric 
t'ompany.  Limited,  and  the  Canada  Foundry  Company,  Lim- 
ited, have  been  removed  from  81  St.  Peter  street  to  162  St. 
.\ntoine  street  west. 

North  Toronto,  Ont. 

The  city's  application  to  the  Dominion  Kailway  Board, 
asking  that  the  Bell  Telephone  Company  be  directed  to  ap- 
ply to  North  Toronto  the  same  rates  that  prevail  in  the  older 
portion  of  the  city,  came  before  the  Board  on  P'riday,  Feb- 
ruary 7.  'J"he  company  conceded  a  reduction  amounting  to 
$20  a  year.    Judgment  of  the  Board  not  yet  announced. 

Ottawa. 

The  city  has  applied  to  the  Hydro-electric  Power  Com- 
mission of  Ontario  for  an  extra  1,000  h.p.  of  energy.  The 
l)resent  contract  calls  for  4,000  h.p.  and  a>  the  municipality 
is  using  well  up  to  this  amount,  it  has  been  deemed  advis- 
able to  make  application  as  abo\-e. 

(Jne-quarter  of  a  mile  of  ornamental  iron  standards  and 
live-light  clusters  for  Sussex  street  is  proposed,  also  trans- 
formers, meters  and  general  electric  equipment. 

Assemblyman  Patrie  of  the  New  York  Legislature  has 
introduced  a  bill  to  appropriate  $282,000  to  defray  the  ex- 
penses of  a  hydro-electric  power  development  at  two  points 
in  the  state. 

.\n  interesting  lecture  was  given  before  the  Ottawa 
branch  of  the  Canadian  Society  of  Civil  Engineers  on  Friday, 
bebruary  7th,  by  Mr.  A.  A.  Dion,  manager  of  the  Ottawa 
Electric  Company,  on  Electrical  Underground  Conduit  Con- 
struction. 

Porcupine,  Ont. 

A  no\el  use  was  recently  made  of  electricity  in  connec- 
tion with  a  strike  in  one  of  the  mines  when  a  number  of 
wires  were  strung  around  an  area  where  a  number  of  strike 
breakers  were  operating.  These  wires  were  then  charged 
(or  said  to  be)  with  electricity,  and  signs  to  that  effect  and 
drawing  attention  to  the  danger  of  approaching  were  hung 
from  the  wires.  It  is  said  that  there  was  no  difficulty  ex- 
perienced in  keeping  the  strikers  from  interfering  with  this 
mine. 

Prince  Albert 

The  city  of  Prince  Albert  has  completed  its  first  iustal 
lation  of  129  ornamental  tungsten  standards.     Work  com 
uienced  October  15,  1912,  and  the  lights  were  turned  on 
December  28th.    The  cable  was  supplied  by  the  Canadian 


Bntisii  Insulated  Company,  and  the  standards  by  the  L'nion 
Metal  Company.    It  is  said  to  be  the  present  intention  l-i 

install  150  more  of  these  standard-  during 

Regina,  Sask. 

The  heads  of  the  different  utilities  are  asking  to  be  given 
full  control  of  their  departments,  this  to  include  all  account- 
ing and  other  work  in  connection  with  it,  the  same  as  if  the 
utility  were  separately  and  privately  owned.  City  Electrician 
E.  W.  Bull  is  head  of  the  electric  light  department,  and 
Superintendent  Doughty  of  the  street  railway  department. 
It  is  understood  that  this  system  will  be  adopted. 

Reserve  Mines,  N.S. 

ft  is  said  the  Cape  Breton  Electric  Company,  Sydney. 
.V.S.,  will  install  railway  motors,  add  railway  feeders,  ma- 
chine equipment,  erect  two-storey  addition  to  present  ware- 
house and  freight  shed,  new  telephone  despatching  system 
for  Glace  Bay,  improvement  to  Sydney  power  station, 
switchboard,  s]iecial  railway  work,  etc.  Manager.  E.  L. 
Milliken. 

Rossland,  B.C. 

The  annual  report  of  the  West  Kootenay  Power  & 
Liyht  Company  for  the  year  ending  August  HI,  1912.  shows 
assets  to  the  amount  of  $4,i:!4,7H7.  The  gross  receipts  for 
the  year  werg  $332,864;  operating  expenses,  including  main- 
tenance, repairs,  etc..  $110,257.  The  capital  of  the  company 
IS  represented  by  $1,500,000  bonds.  $:iOO,000  in  ))referre<l 
shares  and  $2,000,000  in  common  stock.  .\  dividend  of  2^2 
per  cent,  was  paid  on  the  latter. 

Saskatoon,  Sask. 

By-law  was  submitted  on  February  11  to  raise  $100,000 
for  extensions  to  street  railway  system. 

On  February  11,  the  electors  voted  on  a  by-law  to  raise 
$150,000  for  the  extension  of  the  electric  light  and  power 
system. 

A  committee  will  be  appointed  to  go  fully  into  the  mat- 
ter of  development  of  hydro-electric  power  on  the  Saskat- 
chewan River.  This  committee  will  be  given  pow'er  to  en- 
gage whatever  expert  opinion  is  deemed  necessary  for  a  full 
and  complete  investigation  and  report. 

St.  Catharines,  Ont. 

The  Hydro-electric  Power  Commission  has  made  an 
offer  of  2,000  h.p.  to  St.  Catharines  at  a  $14  rate. 

St.  Charles,  Man. 

An  electric  lighting  plant  is  contemplated  by  the  rural 
municipality  of  Assiniboia.  Internal  combustion  plant  f;ivor- 
ed. 

St.  John,  N.B. 

Opposition  is  being  raised  to  the  dannning  ni  the  St. 
John  River  by  the  St.  John  River  Hydro-electric  Company 
on  the  ground  that  it  will  interfere  with  the  salmon  fishing 
industry  by  preventing  the  fish  from  pa-sing  uj)  the  r'wcv 
in  the  spring  time  to  spawn,  as  is  their  usual  custom.  This 
company  propose  to  dam  the  river  about  forty  miles  above 
Fredericton  for  power  development  purposes. 

The  proposed  street  railway  extension  to  Kane's  Corner 
with  double  tracking  on  Brussels  street  is  still  under  dis- 
cussion. 

The  Dominion  t'oal  C  ompany  will  install  at  their  new 
coal  docks  at  St.  John.  X.l!..  four  vertical  submerged  tubular 
boilers  built  for  150  pounds  working  pressure  by  the  Inter- 
national Engineering  Works,  Limited,  manufacturers  of  Kobh 
engines,  boilers,  etc. 

St.  Johns,  N.  F. 

file  Keid  Xewfoundland  Company.  .St.  Johns.  Xlld..  Iia\e 
iccently  i)urchascd     from     the     W'estinghouse     Electric  iK: 
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Manufacturing  Company,  one  double  equipment  of  No.323-A 
motors  and  300-D-2  type  control. 

St.  Thomas,  Ont. 

•  The  Dominion  Railway  Commission  have  granted  to  the 
St.  Thomas  Municipal  Street  Railway  System  a  right  to 
cross  the  M.  C.  R.  tracks  at  William  street.  The  city  pays 
the  cost  of  installing  the  diamond  and  the  city  and  railway 
company  share  equally  the  maintenance  of  the  switches. 
Sudbury,  Ont. 

The  Wahnapitae  Power  Company  has  increased  its  capi- 
tal from  $350,000  to  $500,000. 
Tilbury,  Ont. 

Steps  are  being  taken  in  this  place  to  obtain  power 
from  the  Hydro-electric  Power  Commission  of  Ontario. 
Toronto,  Ont. 

The  gross  revenue  of  the  Toronto  Railway  Company 
for  the  year  1913  was  $5,448,050  as  against  $4,851,541  in  1911. 
During  the  past  year  135,786,573  passengers  were  carried  as 
against  130,997,844  in  the  previous  year.  The  city's  share  of 
the  gross  receipts  totalled  $942,049,  an  amount  considerably 
in  excess  of  the  dividends  paid  on  the  total  capital  stock  of 
the  company.  Ten  years  ago  the  gross  earnings  of  the  To- 
ronto Railway  Company  were  $1,834,908.  exactly  one-third 
of  to-day's  total. 

On  Commissioner  of  Works  Harris'  suggestion  a  traffic 
manager  will  be  appointed  for  the  civic  lines.  It  is  under- 
stood that  the  p.a.y.e.  system  will  be  installed  on  civic  lines 
as  quickly  as  possible. 

A  route  map  of  the  proposed  municipal  railway  con- 
necting Toronto  and  Port  Perry  has  been  drawn  up  and  in- 
cludes besides  the  towns  of  Markham  and  Stouflfville  a  num- 
ber of  similar  places  such  as  Unionville,  Hagerman,  Milli- 
ken,  Agincourt,  Ellesmere,  Green  River,  Greenwood,  Brook- 
lin,  Locust  Hill,  Balsam,  Ashburnham,  Goodwood,  Clare- 
mont,  Altona,  Ringwood  and  Uxbridge.  The  government 
was  asked  for  a  bonus  of  $6,500  per  mile. 

Tenders  will  be  received  by  the  Hydro-electric  Power 
Commission  of  Ontario  until  March  17th  for  galvanized  steel 
towers,  special  crossing  towers,  copper  cable,  aluminium 
cable,  insulators,  galvanized  malleable  iron  clamps,  galvan- 
ized pressed  steel  clamps. 

A  number  of  suburban  districts  have  been  mapped  out 
in  which  street  lights  will  be  installed  as  soon  as  possible. 
These  include  the  Swansea  district,  50  lights;  the  Runny- 
meade  district,  50  lights,  and  the  Todmorden  district,  88 
lights. 

A  minority  report  has  been  filed  by  Mr.  Petrie,  a  mem- 
ber of  the  Joint  Committee  of  the  New  York  State  Legis- 
lature on  the  conservation  and  utilization  of  water  power, 
which  favors  the  adoption  of  a  system  in  New  York  similar 
to  that  operated  by  the  Hydro-electric  Power  Commission. 
Mr.  Petrie's  report  states,  among  other  things,  that  "the 
Ontario  system  tends  to  develop  to  the  fullest  extent  the 
manufacturing  and  commercial  industries  of  the  province." 

Vancouver,  B.  C. 

During  the  month  Mr.  Justice  Murphy  rendered  a  de- 
cision in  the  action  of  the  Burnaby  municipality  against  the 
B.  C.  Electric  Railway  Company.  This  action  dismissed 
the  application  of  the  municipal  authorities  who  requested 
that  the  franchise  of  the  company  in  Burnaby  municipality 
be  quashed  and  an  injunction  be  issued  restraining  the  com- 
pany from  operating  tram  lines  in  the  district.  The  fran- 
chise agreement  which  was  the  subject  of  the  action,  was 
granted  by  the  Municipal  Council  without  reference  to  the 
electors,  in  1909.  Since  that  time  the  question  as  to  the 
\alidity  of  the  franchise  has  been  constantly  under  discus- 
--ion.  Tin-  company  now  operate  an  interurban  line  through 
Hurnaljy,  Imt  this  route  is  covered  by  a  line  operated  under 


a  Dominion  charter.  No  action  has  yei  been  taken  by  the 
Burnaby  authorities  concerning  the  appeal  from  the  decision. 

Walkerton,  Ont. 

Ratepayers  voted  on  by-law  to  extend  electric  lighting 
system  and  grant  franchise  for  five  years. 

Welland,  Ont. 

A  deputation  from  this  place  recently  waited  on  the  chair- 
man of  the  Hydro-electric  Power  Commission  of  Ontario 
with  reference  to  the  supply  of  another  7,000  horse  power 
of  electric  energy  for  this  town.  Thorold  also  is  negotiating 
for  about  2,000  h.p.,  and  if  St.  Catharines  joins  the  hydro 
scheme,  this  will  bring  the  total  added  requirements  in  this 
section  to  11,000  horse  power. 

This  municipality  has  purchased  the  complete  distribu- 
tion system  of  the  Ontario  Power  Company  within  the  town 
limits  of  Welland,  including  a  sub-station  and  all  auxiliary 
equipment  as  well  as  the  distribution  throughout  the  town. 
This  will  form  a  nucleus  to  a  municipal  system  to  which  ad 
ditions  will  be  made  as  business  requirements  demand.  The 
contracts  held  by  the  Ontario  Power  Company  are  also  taken 
over  by  the  municipality.  It  is  understood  the  rate  of  power 
to  Welland  will  be  $14-. 

It  is  said  that  requests  in  this  district  for  additional 
power  supplied  from  the  Ontario  Power  Company,  have  been 
met  with  the  statement  that  this  company  is  not  in  a  posi- 
tion to  supply  any  additional  power  in  the  Welland  peninsula. 

Westboro,  Ont. 

A  complete  electric  lighting  system  for  this  village  is 
under  discussion. 

Winnipeg,  Man. 

Tenders  are  received  until  February  14  for  one  9000  kw. 
transformer.    Specifications  at  office  of  engineer. 

Tenders  are  called  for  electrical  machinery,  equipment 
and  tools  required  in  connection  with  Kelvin  and  St.  John's 
Technical  High  Schools. 

A  contract  has  been  awarded  to  Head,  Shannon  &  Head, 
410  McArthur  Building,  for  an  extension  to  McPhilHps  street 
power  sub-station  to  provide  for  extension  of  street  lighting 
system. 


Enlarging  Municipal  Plant 

At  the  meeting  of  the  Ottawa  City  Council  on  Monday, 
February  3rd.  it  was  decided  to  apply  to  the  Ontario  Railway 
and  Municipal  Board  for  authority  to  issue  debentures  for 
$150,000  to  provide  for  enlarging  the  plant  of  the  municipal 
electric  plant  as  well  as  enlarging  the  present  building. 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


PHONE 
MAIN 
2582 

RIDOUX  8c  MAYBEE 

59  Yonge  Street 
TORONTO.  .       .  CANADA 
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SIEMENS    BROS.    DYNAMO  WORKS 


SIEMENS    BROS.    &  CO. 


SIEMENS 


SIEMENS    -    S  C  H  U  C  K  E  R  T  W  E  R  K  E 


SIEMENS     &  HALSKE 


3  of  7  Siemens  22,000  volt  single  phase  oil  insulated  water  cooled  transformers  sup^ 
plied  and  installed  for  the  city  of  Port  Arthur 

t  our  of  the  above  \ver&  a  repeat  -  order  _  afler  . the  first  bank  had  been  in  successful  operation  for  eighteen  niontlis. 
We  also  supplied  the   whole  of  the   switching  apparatus,   lightning  arresters  and  two  750  h.p.  motor  generator  sets. 

Attention  is  especially  drawn  to  the  expansion  vessels  connected  by  a  pipe  to  the  top  of  the  transformer  case.  Our  transformers 
are  completely  filled  with  oil  including  this  connecting  pipe,  and  part  of  the  expansion  vessel,  expansion  and  contraction  of  the  oil  taking 
place  in  the  latter. 

By  means  of  the  peculiar  shape  of  the  connecting  pipe  the  hot  oil  by  the  time  it  rises  to  the  expansion  vessel  is  sufficiently  cool  so 
I  hat  no  hot  oil  comes  in  contact  with  the  air,  and  no  moisture  can  enter  the  transformer  itself.  This  arrangement  also  keeps  the  oil  in 
perfect  condition  and  prolongs  the  life  of  the  transformer. 


Siemens  Company  of  Canada,  Limited 

HEAD  OFFICE: 
Transportation  Building      -  MONTREAL 


BRANCH  OFFICES: 

STANDARD  BANK  BUILDING  McARTHUR  BUILDING 

TORONTO  WINNIPEG 
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Condensed  Department 


RATE 

2  cents  a  word  per  inser- 
tion. 


} 


Positions  Wanted 
Positions  Vacant 
Miscellaneous. 

Tender  advertisements,  equipment  for  sale, 
etc.,  15  cents  per  agate  line  (14  agate  lines 
make  one  inch)  per  insertion. 

Advertisers  who  wish  to  conceal  tlieir  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
number   without   extra  charge. 


Patents  and  Patent  Law 

I'atents  and  Patent  Law. — "Trade-Marks  and 
Trade-.Mark  Law." — Send  for  these  two  free 
Ixjoks.  .Vdvices  free.  Jas.  E.  Dodge.,  Dept.  14, 
!Ki,s-914   G   St.    X.W.,   Washington,  D.C.  3-4 


Car  Ventilating  Systems 


Tlie  Vacuum  Car  Ventilating  Company  has 
commenced  manufacturing  Mechanical  Car  Ven- 
tilating Systems  under  Canadian  Patent  No. 
]  28070.  dated  September  13,  1910,  and  is  pre- 
pared to  furnish  same  on  demand.  For  detailed 
information  and  prices,  address  f^ock  Box  No. 
L'.5.  Windsor,  Ont.  10-t.f. 


Situations  Wanted 


Position  wanted  by  young  electrical  draughts- 
man with  some  experience  in  sub-station  layout 
and  operation.  Good  technical  education.  Best 
references.  Apply  Electrical,  P.  O.  T?ox  2727, 
Winnipeg,  Man.  3-4 


Tenders  for  the 
Power-House  Equipment 


Sealed  tenders  registered  and  clearly  marked 
■  in  tlie  outside  of  the  envelope  "Tenders  for  the 
Power  House  Equipment,"  and  addressed  to  the 
City  Commissionei s,  Lity  of  Regina,  Sask.,  Can- 
ada, will  be  received  up  to  noon,  March  15th, 
1913,  for  the  supply  of: — 

BOILERS 

Six  500  li.p.  water  tube  boilers  complete  with 
mechanical  stokers  and  internal  superheaters  for 
200  lb.   pressure  and   125  deg.   Fahr,  superheat. 

FANS  AND  STACK 

Two  133,000  cu.  ft.  per  min.  3/4  or  7/8  hous- 
ing, induced  draught  fans  arranged  to  discharge 
through  one  vertical  stack,  12  ft.  in  diameter 
and  70  ft.  high  above  base  of  fans. 

Price  to  be  on  equipment  erected  on  founda- 
tion, built  by  the  City  of  Regina,  to  contractors' 
requirements. 

Copies  of  specifications  may  be  had  from  E. 
W.   IJull,   Supt.   of  Light  and   Power,  Regina. 

A  marked  cheque  covering  five  per  cent,  of 
the  amount  of  bid,  made  payable  to  the  City 
Treasurer,  City  of  Regina,  must  accompany  each 
tender. 

The  City  Commissioners  reserve  the  right  to 
reject  any  or  all  tenders. 

E.  W.  BULL. 
4-5  Superintendent  of  flight  &  Power. 


Situations  Vacant 


WANTED — First-class  electrical  salesman  ex- 
lierienced  in  selling  panel  boards,  switcliboards, 
meters,  transformers,  etc.  Splendid  position  for 
good  man.  Apply  Box  C9.5,  Electrical  News, 
Toronto,    Ont.  3-4 


First-class  meter  man,  capable  of  repairing 
and  calibrating  house  and  power  meters,  also 
making  motor  tests.  State  experience  and  salary 
expected.  Northern  Ontario  Light  &  Power 
Company,   Ltd.,  Cobalt,  Ont.  4-7 


Sales  Engineer 

Sales  Engineer:  —  Large  Electric  Manufactur- 
ing Company  wislies  to  employ  two  young  men  in 
the  Machinery  Sales  Department,  college  train- 
ing and  shop  experience  required,  selling  ex- 
perience not  necessary,  but  such  experience  will 
he  given  extra  consideration.  Apply  P>ox  70G, 
Electrical  News,   Toronto,   Ont.  4-.5 


If  YO^l^  m  WORTH 
ADVERTISING. 


ELECTRICAL  MACHINERY 

AND  REPAIRS 

Armatures  Complete 
Armatures  Rewound 

Armature  Coils 

Armature  Shafts 
Field  Coils 


PBACTICAI. 

ELECTRICITY 
aivmiiB'«iuii!»*.°'F 


Every  electrician 
should  have  a 
copy  of  this  book. 
Price  -  $2.00 
delivered 


Commutators  New, 
Refilled  or  Assembled 


CLEVELAND  ARMATURE  WORKS,  Cleveland,  Ohio 


RECO  FLASHERS 


FOR  ELECTRIC  SIGNS  AND 
DISPLAYS 


ATUtTSTABLE 


SIMPLE 


DURABLE 


COLORED  LAMP  HOODS 

f.KT  OfK  LA'I'EST  BULLETINS 

Reynolds  Electric  Flasher  Mfg.  Co. 

Largest  Manutacturers  o*  Flashers  in  the  World 
Also  Manufacturers  of  Billh  'ard  Reflectors.  Time  Clocks, 
Tran<itormers, Window  Displays,  etc. 
No.  112,1  Broadway,  New  York.   No.  617-6.-11  W.  Jackson  Blvd.,  CHICAGO 


Sparkless  Commutation  Demands 

CERTAIN,  DEFINITE  BRUSH  RESISTANCE 

de))eiiding  upon  the  design  of  the  motor  or  geneiator.  Further- 

A  Definite  Degree  of  Abrasiveness 
Is  Necessary  in  Brushes 

to  keep  the  mica 
insulation  of  the 
commutatoi-  flush 
with  the  copper 
segements. 

TUNGSTEN 
Pure  Carbon 
Brushes 

aie  classified  in  an 
entirely  new  way 
which  makes  it 
easy  to  select  the 
brush  best  suited 
to  your  service. 
We  classify 
brushes  with  re- 
spect to  voltage, 
Current  density, 
resistance  per 
cubic  inch  and  ab- 
rasiveness the 

latter  under  seven  divisions. 

Pure  Carbon  Company 

WelUville,  N.  Y. 
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TEN  POINTS 


1.  The  scale  is  uniform 
tliioughout  the  entire  range 
uf  deflection. 

2.  The  readings  can  be 
made  with  practically  the 
same  precision  on  violently 
fluctuating  loads  as  on 
steady  loads. 

.3.  Tlie  indications  are 
equally  accurate  on  direct- 
current  circuits  or  on  al- 
ternating-(;i,i-,ent  circuits  of 
any  frequency,  power-factor 
or  wave  form  within  com- 
mercial limits.  Therefore, 
these  watt-meters  can  be 
calibrated  with  direct-cur- 
rent and  used  on  alternat- 
ing-current circuits  without 
change  of  calibration. 

4.  The  scale  is  flat  and  is 
therefore  easily  read. 

5.  The  pointer  is  entirely 
free  from  vibration  produced 
by  mechanical  resonance. 

0.  The  power  consump- 
tion is  extremely  small. 

7.  They  have  a  large  over- 
load capacity,  wliich  will 
allow  the  measurement  of 
full  power  at  power-factors 
below  0.50. 


OF  EXCELLENCE 


^Weston 


ELECTRICAUlNSIRUMENTCO^ 


Weston  Electrical  Instrument  Company, 


New  York,  114  Liberty  Street. 
Chicago,   J.'j04  Monadnock  Blk. 
IJoston,  176  Federal  Street. 
Philadelphia,  .342  Mint  Arcade. 
Birmingham,  Brown  Marx  BIdg. 


Detroit,  44  Buhl  Block. 

.St.   I.ouis,  915  Olive  Street. 

Denver,  231  15th  Street. 

.San  Francisco,  682  Mission  St. 

Cleveland,  1729  E.  12th  Street. 


Toiunto,  76  Bay  Street. 


Winnipeg 
Montreal 
Calgary 
Vancouver 


Northern  Electric 


8.  Tlicy  are  far  more  re- 
liable and  durable  than  any 
commercial  wattmeter  here- 
tofore built. 

9.  They  are  accurate  witli- 
in  the  limits  of  scale  read- 
ing, regardless  of  changes  in 
temperature ,  frequency,  pow- 
er-factor and  wave  form, 
within  the  range  of  com- 
mercial practice. 

10.  The  zero  position  of 
the  pointer  can  be  adjusted 
from  the  outside  without 
removing  the  instrument 
from   the  board. 

In  the  Weston  Switch- 
board Wattmeter  ev  ery  here- 
:ofore  existing  difficulty  has 
lieen  satisfactorily  overcome 
by  intelligent  design  and 
skillful  construction  and  the 
results  attained  with  these 
instruments  are  far  in  ad- 
vance of  anything  ever  ac- 
complished in  the  art  of 
commercial  electrical  mea- 
siu'ement.  Send  for  cata- 
logue giving  full  information 
regarding  our  complete  line 
of  A.C.  Switchboard  Indi- 
cating Instruments,  Volt- 
meters, Ammeters,  Watt- 
meters, Synchroscopes,  Pow- 
er Factor  Meters,  Frequency 
Meters,  also  D.C.  Instru- 
ments. 

Main  Office  and  Works 
NEWARK,  N.  J. 

London,  Audrey  House,  Ely 
Place,  Holborn. 

Paris,  12  Rue  St.  George 

Berlin,  GenestSt.  5,  Schoenberg. 

.lohannesburg.  So.  Africa,  F. 
Peabody  Riop,  Standard  Bank 
Buildings,  Harrison  .St. 


Banner 


TRADE  MARK 


Lighting  Fixtures 

Write  to  us  for  the  latest  designs  in  "  up-to- 
date  "  electric  fixtures. 

Fixtures  made  from  original  drawings  on  short 
notice. 

Qntorio  ^nUm  Sc^mip 


HAMILTON,  CANADA. 
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He  TELEPHONES  instead  of  writing,  walking,  or  riding,  whenever  he 
can,  therefore  saves  energy  and  doubles  his  efficiency. 

The  more  subscribers  can  be  induced  to  telephone  the  greater  will  be 
the  demand  for  your  service  and  new  contracts. 

The  better  the  telephones,  the  greater  inducement  to  use  them,  and 
the  better  the  service,  the  greater  the  need  of  it  becomes.  Here  is 
where  really  fine  equipment  is  the  best  possible  directory  builder. 

The  telephone  today  is  not  used  but  a  fraction  of  what  it  will  be  a 
few  years  hence.  Therefore,  the  better  the  apparatus  ( which  means 
better  service),  the  faster  will  its  use  spread. 

Thousands  of  wasted  steps  are  taken  daily ;  thousands  of  pounds  of 
shoe  leather  worn  out  uselessly,  and  what  is  perhaps  the  most  im- 
portant of  all,  hours  of  valuable  time  are  thrown  away;  90  per  cent 
of  which  can  be  saved  by  telephoning. 

The  highest  class  telephone  service  known  to  the  telephone  field  to- 
day is  exemplified  in  the  Kellogg  equipment.     Every  part  in  its  con- 
struction is  sound. 

Send  for  our  bulletins.  They  are  REAL  sources  of  information.  Not 
merely  a  description  of  the  apparatus  but  simple  readily  understood 
explanations  of  its  operation. 

KELLOGG  SWITCHBOARD  &  SUPPLY  GOMPANY 

MAIN  OFFICE  AND  FACTORY:  CHICAGO 


REGINA  BRANCH  :  DEERINC  ELECTRIC  COMPANY,  LIMITED        -        WINNIPEG  BRANCH  :  HOUSTON  &  GOMPANY 
VANCOUV£R  BRANCH:  B  C.  HOLST  &  COMPANY,  43  LEICH-SPENGER  BLDG. 
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Rubber  Covered  Wires 

and  Cables 

For  Power,  Light  and  Telephone  Work 

INCANDESCENT  LAMP  CORD 
FLEXIBLE  SWITCHBOARD  CABLES 

Special  Cords  and  Cables  for  all  kinds  of  Electrical  Work 

Prompt  Shipments  from  Canadian  Factory 

Boston  Insulated  Wire  &  Cable  Co. 

Canadian  Office  and'  Factory  : 

Hamilton,  Ontario 


u3 

The  Lancashire  Dynamo  &  Motor  Company 


of  Canada,  Limited  152-4  Bay  street,  TORONTO 
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Pole  &  Tie  Co. 


5  South  Wabash  Ave. 
Chicago  Illinois 


Our  yards  are  located 
adjacent  to  Canadian 
Territory  which  guaran- 
tees 

Our  Motto 
Service  Price  Quality 
Try  Us  Once 


John  Starr,  Son  &  Co. 

Limited 

158  Granville  St.      -      HALIFAX,  N.  S. 

Electric 
Lighting 
Supplies 


Lamps,  Sockets,  Rosettes,  Wires,  Cords, 
Conduit,  Moulding,  Switches,  Cut- 
OuTs,  Fixtures,  etc.,  etc. 

Large  Stocks        -       Prompt  Shipments 
Write  Us  for  Low  Prices 


^  CEDAR  POLES  p 


E 
D 
A 
R 


We  have  large  stocks  of 
them  for  prompt  shipment 
at  low  freight  rates. 


National  Pole  Co. 

Escanaba,  Mich. 


O 

L 
E 
S 


Gross- Arms 


Our  specialty  is  man- 
ufacturing Cross-Arms 
from  sound  straight- 
grained  Douglas  Fir. 

No  order  too  large 
for  us  to  fir.  nor  too 
small  to  receive  careful 
attention. 


Send  us  your  specifications  and  get 
our  prices  before  placing  your  orders. 


Cameron  Lumber  Co. 


Limited 


Mills  and  Office 


VICTORIA,  B.  C. 


^^^^  Single  Phase  Motors 

possess  those  starting  and  operating  characteristics  and  give 
that  continued  satisfaction  which  is  necessary  to  the  develop- 
ment of  pumping  business. 


IVi  H.  P.  3500  R.  P.  M.  motor  direct  connected  to  a  two  stage 
beer  pump 

When  forming  a  part  of  such  an  equipment  tliey  will  satisfy 
all  interested  in  the  installation. 

Vi  to  40  Horse  Power  25  to  140  Cycles 

Mannfactm  ed  by 

CENTURY   ELECTRIC  CO. 

19  th  &  Olive  Streets  St.  Louis,  Mo. 

Canadian  Representative.^ 
.loNEd  &  MooRK  Electric  Co,  Ltd,  Hinton  Elec.  Co.,  Ltd., 

District  Sales  Agents,  District  Sales  Agents. 

■2.41  Adelaide   t.  W.,  Vancouver    -  Victoria 

Toronto,  Ont.  British  Columbia. 

The  CANADIAN  FAIRBANKS-MORSE  CO.,  LTD. 

Montreal.  Calgarv,  Eilmonton,   Ottawa,  Toronto,  .St.  .John,  Van- 
couver, Victoria,  Winnipeg,  Regina,  .Saskatoon. 
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British  Columbia 
Cedar  Poles 

Your  orders  will  be  shipped  from 
Canadian  yards  exclusively. 

Over  100,000  seasoned  poles  of 
guaranteed  quality  mean 

^^  Good  Poles  Quick  ^' 

Get  our  prices  before  you  place 
your  orders  for  this  season's 
requirements. 

The  Lindsley  Brothers  Co. 


Spokane 


Washington 


24  Cedar  Pole  Yards 

In  B.  C,  Idaho  and  Washington.  AVe  Ship  Prom  Our 

British  Columbia  Stocks 

TO 

Quebec      Ontario  Manitoba 
Alberta  and  Saskatchewan  Points 

Ijgp-    Write  for  Delivered  Prices  on 

WESTERN 
RED  CEDAR  POLES 

Western  Lumber  &  Pole  Co. 

Main  Office  :     DENVER,  Colo. 


)AR  POLF.S 

CRAWFORD  POLES 

in  life,  strenglh  and  appearance  are  all 
that  telf'plione  buyers  can  ask.  Price  is 
O.  K.  Write 


Crawford  Cedar  Co. 


enominee,  Mich. 


^  Tittsburg'^  Insulators 

WHY    YOU    SHOULD    USE  THEM 

QUALITY 
DESIGN 

UNIFORMITY 

SATISFIED  USERS 


''PITTSBURG"  Insulators 

are  designed  and  made  to  give  the  maximum 
efficiency  under  the  most  severe  conditions. 
Uniform  glaze,  body  and  appearance.  Made 
for  voltages  from  4,000  upward. 

THE  PITTSBURG 
HIGH    VOLTAGE    INSULATOR  CO. 

Main  Office  and  Factory,  DERRY,  PA. 
Toronto  Office,  Telephone  Building 


Electrical  Superintendent 


WANTED  for  large  paper  manufacturing 
plant  in  the  Province  of  Quebec  ;  must 
have  good  references,  experience,  ability 
in  handling  men,  and  executive  capacity. 
Apply,  stating  salary  required,  references, 
and  full  details,  to  Box  No.  703,  Canadian 
Electrical  News  office. 
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ARE  YOU 


using  Simplex  Electric  Heating  appliances  in  your  OWN  home? 
Many  Dealers  and  Central  Station  Managers  have  done  so.  The 
result  of   knowing  Simplex  that  way  has  boosted  their  sales. 
Do  you  know  simplex  Quality  that  way? 

MAKE  THE  TEST 

yourself  with  the  Simplex  Toaster,  Heating  Pad,  Nursery  Milk 
Warmer  or  any  of  the  popular  heating  device-i  of  Sim|)lex  Quality 
described  in  our  catalog. 

SIMPLEX  ELECTRIC  HEATING  COMPANY 

BELLEVILLE,  ONT. 

CHICAGO,  15  S.  Desplaines  St.  CAMBRIDGE.  MASS. 

5AN  FRANCISCO,  612  Howard  St. 


CAMPBELL  TIME 

THE  BEST 


Clock  movement 
unproved,  power- 
ful, built  in  our 
own  factory. 


SWITCH 

(PATENT) 


Regulate 
Clock 


Pointer  indicotes 


Clock  Dial  re. 
volvei  carrying 
Trip  Hands  with 
it.  Set  by  looaen- 
ing  thumb  nut. 


Geared  lock. 
Draws  door  tight 
all  around  to  a 
rubber  gaslteL 


Weather 
iron  box. 


LOAD  rn 

Send  for  Price  List 
CAMPBELL  ELECTRIC  CO..  LYNN.  MASS. 

Canadian  Heprcsentative— Irving  Smith,  406-7  St.  Nicholas  Bldg., 
Montreal 


MICA 


KENT  BROTHERS 

King^ston,  Ont.,  Canada 

Miners,  Exporters  and   Dealers  in 
Canadian  Amber  Mica. 
Thumb    Trimmed,    Cut    to  Size, 
Splittings,     Discs,    Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


"SHAWMUT" 

Electrical  Material 

Enclosed  Fuses 

Fuse  Blocks 

Porcelain  Cutouts 

Fuse  Wire  and  Ribbon 
Fuse  Links 

Ground  Connection  Clamps 
Nipples  and  Couplings 

Stage  Pockets  and  Plugs 

Metal  Cable  Clips,  Etc. 

Manufactured  by 

CHASE  "  SHAWMUT  CO. 

Newbury  port,  Massachusetts 
FR.ANK    G.  SCOFIELD 

REPRESENTATIVE  FOR  ONTARIO 
702  LUMSDEN  BLDG.         -         TORONTO,  ONT. 


Buy  National  Wirum  Lamps 

The  kind  that  do  not  break  and  the  only 
ones  to  retain  their  ductiHty  through  Hfe 

WRITE    us    FOR  PRICES 


National 
Engineering 
Company 

Limited 
1 1  St.  Sacrament  Street 
MONTREAL 

Telephone  Main  48 
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Pole  Line  Material 

We  can  furnish  any  quality  of  arms,  pins,  -w— 

brackets,  or  pole  line  fiardware  you  call  for  if  ^__/}  y 

you  can  wait  for  factory  sfiipment,  but  stock  only  C^_^^T'C42^Cyh-C0~A 
which  carries  our  guarantee. 

This  includes:  Washington  Fir  not  less  than  85/  heart,  Georgia  Pine    Long  Leaf — not  less  than  75%  heart 
Kyanized    Spruce.    Pins  and  Line  Hardware — A  T  and  T  specifications. 


STUART^HOWLAND  COMPANY 


131  to  141  Federal  St., 


BOSTON 


Post  Hole  Auger 

This  style  of  auger  is  sim- 
ple, strong,  lasting  and 
withall  Efficient. 

Sizes  No.  396 — 12  6  stem. 
No.  396- A  —  14  6  stem. 
No.   396-B  —  14  8  stem, 


For  lightness,  strength  and 
durability  we  like  this  pattern. 
It  will  work  its  way  rapidly  in 
soil  of  a  free  texture,  Sand, 
Clay  or  Loam.  It  is  simple  in 
construction  and  not  at  all  deli- 
cate. It  can  be  handled  vigor- 
ously and  accomplish  results. 

WRITE  FOR  OUR 
CATALOGUE 

Mathias  Klein  &  Sons 

Canal  Station  59,  Chicago,  111. 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


UNION 

N.  E.  CODE  FUSES  AND  BLOCKS 


IP! 


"Union"  Enclosed  Fuses  "Union"  N.E.  Code  Blocks 

Mamifacturetl  by  Chiciiffo  Fuse,  Wiro  &  Mffr.  Co.. 
Chicago  aiirl  New  York 

No  matter  what  your  wants  are  in  Enclosed  Fuses, 
we  can  always  mei't-  the  demand  in  Amperes,  Voltage 
and  Current  Capacity. 

Fuse  Manufacturers  for  Twenty  Years 

Union  Fuses  and  Cut  Outs  are  used  by  all  the  larg- 
est Power  and  Railway  Companies  in  the  United 
States. 


Kvery  Fuse  Giinra>iteed. 


IVri/f  for  Catalogue. 


Chicago  Fuse  Mfg.  Co.,  Chicago,  New  York 

llepi-esented  by 

Central  Electric  &  School  Supplies 


Toronto,  Ontario 

and 


Limited 


Munderloh  &  Company,  Montreal,  Quebec 


ALUMINUM 


FOR 


Bus  Bars 
Railway  Feeders 
Transmission  Line 

Northern  Aluminum  Co. 

1503-4  Traders  Bank  Bldg.  TORONTO  Limited 
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Electrical 

Special 

Mechanical 

Directory  of  Engineers 

Interests 

Charles  H.  IDitcbeil 
Percival  H.  mitcbcil 

Consulting  and  Sapcrvising 
Engineers 


Hydraulic.  Steam  and  Electrical  Power  Plants 
Industrial  and  Municipal  Engfineering. 


Traders  Banlc  Building,  Toronto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Stedm,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  MERRILL 

B.A.,  B.  A.Sc. 
Member  Can.  Soc.  C.  E.,  Member  A.  I.  E.  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission.  Electric 
Lighting.   Electric  Railways.    Municipal  Engineer- 
ing.   Industrial  Plants.    Reports,  Valuations,  Etc. 
59  Yonge  St.,  Toronto 
Phone  M.  717.       Residence,  College  5542 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
Suite  loi,  Board  of  Trade  Bldg.,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Test*,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  702  Canadian  Express 

Bldg.,  Montreal, P.Q. 


B.Sc.  McGiU.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W. Craig  St.,  Montreal 


JAS.  C.  ARMSTRONG 

Consulting  Engineer 
ELECTRICAL  MECHANICAL 
Water  Powers,  Street  Railways  &  Cement  Plants 

Reports  for  Financing,  Plans,  Specifications, 
Inspection,  .Supervision  and  Management 

Toronto  Office.     1203  Traders  Bank  Building 

Bell  Phone  Main  1965. 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E.,  M.Am.  Electro-Chemical  Soc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estitnates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Kailroad 
Plants.  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIP  PLACE  MONTREAL 


BOWRING  &  LOGAN 

ENGINEERS 

Municipal  and  Private  Power  Schemes 
Reports,  Plans,  Specifications  and 
Management  during  Construction 

Head  Office:— 322  Donald  St.,  WINNIPEG 
Sub  Office :— 43  Victoria  St  ,  Toronto 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL        STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


P.  W.  SOTHMAN  J.  A.  BrUNDIGK 

F.  P.  Mansbendei, 

P.  W.  SOTHMAN  &  CO. 

ENGINEERS 

Hydro-Electric  Development 
High  Tension  Power  Transmission 
Supervi.sion  and  Management 
KENT  BUILDING  TORONTO 


HENRY  J  WELCH  &  COMPANY 
Chartered  Accountants 

Audits,  Investigations  43  Kim;  St.  W. 
Cost  and  general  system.s  Toronto 
Assignments  and  liquidations  Canada 

Office  and  financial  superintendence 


Electrical  Testing 

Laboratories 

'Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


J.  H.  LARMONTH 

Consulting  Engineer 

( 'uMslruction  Kuper\  ision  of  Electric  Light, 
Electric  Railway  and  Gas  Plants. 

542  Confederation  Life  Bldg.,  Toron)  o 


Cecil  B.  Smith     J.  G.  G.  Kerry     W.  G.  Chace 

Smith,  Kerry  &  Chace 

Eng'ineers 

Hydraulic.  Steam,  Electric,  Municipal,  Railway 
Toronto;  Vancouver;  Boise,  Idaho; 
Portland,  Oregon 


Charles  F.  Gray 

CONSULTING  ELECTRICAL 
ENGINEER 

Empress  Block,  WINNIPEG. 


ESTABLISHED  1849. 

BRADSTREET'S 

Offices  Tbroueboui  the  Civilized 
World. 

Executive  Office  : 
Nos.  346  and  348  Broadway,  New  York  City  U.S  A 

THE  BRADSTREET  COMPANY gatheis  infor- 
mation that  reflects  the  financial  condition  and  the 
controlling  circumstances  ot  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring:,  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished 
and  are  available  only  by  reputable  wholesale 
jobbing  and  manufacturine; concerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Offices  in  Canada  :  Halifax,  N.S. ;  Hamilton,  Ont., 
London,  Ont. ;  Montreal.  Que. ;  Ottawa,  Ont. ;  Que- 
bec, Que. ;  St.  John,  N.B. ;  Toronto,  Ont. ;  Vancou- 
ver, B.  C. ;  Winnipeg,  Man. ;  Calgary,  Alta. ;  Edmon- 
ton, Alta. 

THOS   C.  IRVING, 
Gen.  Man.  WesternCanada,  Toronto 
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PACKARD  METERS 


Always  Reliable 


for  all  circuits 

Permanent  Accuracy 


Long  Life 


Unquestional)lo  tests  have  proved  ihat  Packard  Meteis  are  sujierior  iu 
accuracy  under  wide  variations  from  noimal  voltage  and  ai-e  therefore  the 
most  satisfactory  and  reliable  meter  to  instal  in  any  line. 

All  Meters  supplied  and  guaranteed  by 

The  St.  John  Railway  Company 

ST.  JOHN,   N.  B. 


The  Steel  Company  of  Canada^  Limited 

Manufacturers  of 

COPPER  WIRES  and  CABLES 


Consult  us  regarding — 

Bare  Copper  Wire 
Copper  Trolley  Wire 
Copper  Cable 

for 

Electrical  Construction  Work,  Transmission  and  Trolley  Systems 


District  Sales  Offices 
HAMILTON  TORONTO  MONTREAL  WINNIPEG 

VANCOUVER  VICTORIA  ST.  JOHN  HALIFAX 


THE   JORDAN    TAP^QN   FOR   MOULDING  WORK 

A  real  Time  Saver  which  means  a  Money  Saver,  making  the  best  chiss  of  work  It  is  not  necessary  to  have  the  ends  of 
the  capping  straight  as  the  cover  of  the  Tap-on  overlaps  the  capping,  thereby  covering  any  bad  ends  of  capping 


JORDAN   BROS.,  Inc. 


Approved  Moulding  Fitting 
manufactured  in  all  styles     . ,  ,. 

by  ITT 


FOR  SALE  BY  ALL 
SUPPLY  DEALERS 

New  York 
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DOSSERT  CONNECTORS 

for 

Bus  Bar  Connections 
Dossert  Elbows  for  Sharp  Ends 
Lugs  for  connecting  cables  to  flat  strips 
Grounding  Caps  and  Clamps 
Transformer  Connections 

New  method  of  making  connections  to  panels 


DOSSERT  & 
242  West  41st  Street 


COMPANY 

New  York 


General  Representative  for  Canada:  IRVING  H.  SMITH, 
406  St.  Nicholas  Buildinc,  Montreal 


Tungsten  Lamps 

Immediate  delivery.  Ameri- 
can shapes.  An  awfully 
good  lamp.  Send  for  a  trial 
lot,  at  case  lot  price. 

Carbon  Lamps 

The  same  lamp  we  have  al- 
ways handled.  We  couldn't 
improve  on  the  quahty  if  we 
tried.  The  price  is  also  right. 

Other  Agencies 

Hotpoint  Electric  Irons,  etc., 
Rollinson  Bell  Ringers, 
Transformers  and  Rectifiers,  Cutter  Flush  Switches,  Plates 
and  Receptacles,  "  Brookduct  "  (Circular  Loom),  Prismatic 
Shades.  Switch  Boxes,  Fuses,  etc.  Stromberg  Electric 
Time  Clocks  and  Cost-Keepmg  Machines. 


E.  A.  Greene  Co.,  Limited 

145  Church  Street,  Toronto 


TeU.  Adelaide  2240,  2241 


100  per  cent   Carbon    Brush  Efficiency 


is  invariably  obtained 
wherever  LE  VALLEY 
VITAE  BRUSHES  are 
intelligently  used. 

VITAE  BRUSHES 

REDUCE  Commutatoi-  Rcpiiiis 
INCREASE  Current  Outinil 
SAVE  Sliut-down  Losses 
Every  ]?rush  sold  under  an  ab- 
solute guai-antec. 
Money  baek  if  not  satisfactory 
Why  experiment. 
A   TRIAL   ORDER    will  .-on- 

vince. 
Samples  gladly  sent 

Le   Valley    Vitae  Carbon 
Brush  Company 

412,'!  Parl<  Ave.,  New  York  ( '\ly 


Special  Prices 

on  Electrical  Books 


The  Following  Books  are  Offered  Subject  to 
Previous  Sale 

The  Steam  Turbine,  by  Robert  M.  Nellson.  Published  in  1903  by 
Longmans,   Green   &   Co.,  294  pages,   illustrated.     Price  ifil.OO. 

Telegraphy,  bp  Sir  W.  II.  Preece,  K.C.B.,  and  Sir  J.  Sivewright,  M.A. 
Publislied  in  1905  by  Longmans,  Green  &  Co.,  504  pages.  Price 
.fl.OO. 

Electro-Dynamos,  by  Charles  Asliley  Carus-Wilson.  Published  in  1.'>9S 
by  Longmans,  Green  &  Company.     298  pages,  Price  50c. 

Elementary  Lessons  in  Electricity  and  Magnetism,  by  Silvanus  P. 
Thompson.  Published  in  1S95  by  MacMillan  t<z  Company,  G2S 
pages,  illustrated.     Price  50c. 

Electric  Lighting  &  Heating,  by  Sydney  F.  Walker,  Published  in 
1907  by  Norman  W.  Henley  Publishing  Company.  43S  pages, 
illustrated.     Price  $1.00. 

Dynamo-Electric  Machinery,  by  Francis  li.  Crocker,  E.M.,  Ph.D. 
Published  in  190S  by  American  .School  of  Correspondence.  2HV> 
pages,  illustrated.     Price  .$1.00. 

Telephone  Law,  hy  A.  H.  McMillan.     Published  in  190,S  by  McGraw 

Publishing  Company.     .'5.32  pages.     Price  $1,511. 
Explanations  of   Switch  and   Signal   Circuits.     Publislied   in   19tl7  Ijy 

Doran  &  Kasner.     140  pages.     Pi  ice  40c. 
Practical  Methods  of  Electro-Chemistry,  liy  F.  M.  Perkin,  Ph.D.  Pnli- 

lished  in  1905.    322  pages.     Price  $1.(1(1. 

Treatise  on  Thermodynamics,  by  Dr.  Max,  Phinck.  PiiliHshed  in  190.",. 
272  pages.     Price  $1.00. 

Text-Book  of  Electrochemistry,  liy  .Svante  Arrlienius.  Published  in 
19(12.     .'{44   pages,   illustrated.      Price  .$1.(1(1. 

HUGH  c.  Maclean,  limited 

220  King  Street  West  -  Toronto,  Ontario 


THE  D-P  STORAGE  BATTERY 


25  and  50  Volt 
STANDARD  CELLS  OF 
SMALL  BATTERY  FOR 
METALLIC  FILAMENT 
LAMP  INSTALLATION. 


Canadian  Agency : 

MESSRS. 
O'LEARY    &  CO., 

Mon.;  real, 
^  ancouver,  Winnipeg. 


CAPACITY  GUARANTEED. 

DO  NOT  REQUIRE  SKILLED 
ATTENTION. 

THEY  ARE  SATISFACTORY 
IN  HOT  OR  COLD  CLIMATE 
AND  ARE  DURABLE. 


THE  D-P  BATTERY  CO.,  LTD., 

BAKEWELL,  ENGLAND. 


F,  STABLISHED  USK 

GODR  : 
ABC,  5th  EDITION 

CONTRACTORS  TO 
ADMIRALTY  AND 
WAR  OFFICE 
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Electric  Weld  Rail  Bonds 


The  conductivity  of  Bonds  installed  by  our 
process  can  never  be  impaired  by  moisture  or 
corrosion. 

When  once  installed,  they  are  on  to  stay  and 
cannot  be  removed  without  actual  mutilation  and 
considerable  hard  work. 

Write  for  Booklet 

The 

Electric  Railway  Improvement  Co. 

Office  and  Works,  6005  Carnegie  Avenue 
CLEVELAND 


THORDARSON 

Multiple  Sign»Lighting  Transformers 

with  low-voltage  Tungsten  lamps  make  the 
best  sign-lighting  combination  known: 
one  that  cannot  be  equalled  for 

Brilliance       Economy  Durability 


m  m  'I 


Electrically,  magnetically  and  mechanically  perfect 
Thor.iarson  Transformers— plHced  on  or  near  the] 
sign — step  down  the  current  to  proper  voltages' 
Riuge  in  capacity  from  100  to  2000  watts  sizes. 
I'ld-i-itriictible.  Endorsed  by  National  Board  of  Fire 
Underwriters. 

Thordarson  Sign-Lighting  Transformers  are  for  alter- 
nating current  (inly.  Carried  in  stnchhy  all  electrical  jok- 
ers. Our  circular  is yotirs  for  the  ashing. 

Thordarson  Electric  Manufacturing  Co. 


503  S.  Jefferson  Street, 


Chicago,  U.S.A. 


"Royal"  Switch  Boxes  and  Spacers 


Manufactured 


in 


Toronto 


Quick  Delivery 


WRITE  FOR  PRICES 


Approved  by 
National  Board  of 
Fire  Underwriters 


PECK     ELECTRIC  LIMITED 

Jarvis  and  Adelaide  Streets,  TORONTO 

Manufacturers  of  Electric  Automobiles,  Switch  Boxes,  Spacers,  etc. 
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For  Direct  Connected 
Lighting  Sets,  Street  Rail- 
way and  Power  Houses 

The  most  critical  engineers  are  pleased   with  this 
engine,  they  like 

VALVES  outside  because  accessible. 

POSITIVE  LUBRICATION  because  bearings  re- 
quire practically  no  attention  for  months. 

COMPLETE  ENCLOSURE  OF  PARTS  be- 
cause  of  the  protection  it  affords. 

INTERCHANGEABLE  PARTS  because  service 
is  not  delayed  in  case  of  accident. 

Robb   Vertical  Enclosed  Compound  Engines 

INTERNATIONAL   ENGINEERING   WORKS,  LIMITED 

Owners  of  works  formerly  of 

ROBB  ENGINEERING  COMPANY,  Amherst,  N.  S.  Canada.    South  Framingham,  Mass 


DISTRICT  OFFICES  : 
Traiibportatioii  Building,  Montreal 
Traders  Bank  Building,  Toronto 
Union  Bank  Buildintr,  Winnipeg 
Grain  Exchange  Building,  Calgary 


H.  W.  Robb,  Manager 
William  McKay,  Manager 
-    W.  F.  Porter,  Manager 

J.  F.  Porter,  Managar 


SOLE  CANADIAN  AGENTS  FOR 
C.  A.  PARSONS  &  CO.,  Newcastle-on-Tyne 
Turbines,  Turbo-Electric  Generators,  Tnrbo-Pinnps  and 
Compressors.  39-.T 


Samson  Water  Wheels 


As  you  know,  it  is  the  usual  practice  when  installing  water  wheels  to  drive 
generators,  to  ^et  a  wheel  large  enough  so  that  the  normal  power  required 
will  be  delivered  at  from  3/4  to  7/8  gate  opening. 

It  is  evident  therefore  that  you  ought  to  buy  a  wheel  that  shows  its  best 
efficiency  at  these  stages,  and  that  has  a  high  average  efficiency  also. 

The  Samson  in  official  tests  has  reached  efficiencies 
of  over  Sg%  at  3/4  and  7/8  gate  opening  with  corre- 
spondingly high  efficiencies  at  all  other  stages. 

These  remarkable  good  results  prove  that  the  Sam- 
son wheel  is  worthy  of  your  earnest  consideration. 


May  we  send  our  Catalogue  ? 


William  Hamilton  Company 


Peterborough,  Ont. 
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Engines  of  All  Types 

for 

Electrical  Service 

BOILERS  —  HEATERS  —  PUMPS 
TANKS  AND  STACKS 

K.  Leonard  &  Sons,  London,  Can. 

St.  John,  N.B.     Montreal  Toronto 
ACriiJNOiiib:  -Winnipeg       Calgary  Vancouver 


Street 
Illumination 

By  Multiple  and 
Series 

Pe  mco 
Fixtures 

"The  Practical  Fixture" 

Send  for  Bulletin  No.  7 

Philadelphia  Electric  and 
Mfg.  Company 

PHILADELPHIA,  PA. 

Canadian  Representative 

A.  H.  Winter  Joyner,  Limited 
76  Bay  Street,  Toronto 


BOILERS 


"Inglis"  Boilers  are  the  best  by  test. 
We  make  Return  Tubular,  Scotch  Ma- 
rine, Fitzgibbon,  Scotch  Dryback,  Loco- 
motive Vertical  Submerged  Tube. 
We  are  also  sole  Canadian  Manufac- 
turers of  Erie  City  Water  Tube  Boilers, 
Vertical  and  Horizontal. 

Send  us  your  enquiries 


The  John  Inglis  Company,  Limited 

14  Strachan  Avenue,  TORONTO,  CANADA 


Engineers  and 
Boiler  makers 
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WE  MAKE 


60,000  ft.  lbs.  capacity 


Water  Wheel  Governors  in  25  standard  designs.  Water  Wheel 

Governors  of  special  desi^^n  to  meet  special  requirements.  Mechan»i 
ically  Operated  Relief  Valves  which  are  absolutely  positive  in 
action.  Governors  for  large  Steam  Engines.  GovemorS  for 
Large  Gas  Engines,    Frequency  Recorders  for  switch-board  gallery 

or  office  use.   Precision  Tachometers  or  Speed  Indicators.  Lon^. 
Distance  Speed  Indicators  for  office  use.   Speed  Recorders. 

We  Guarantee  All  of  our  roduct  to  be  the  Best  rocurable,  and 
will  be  glad  to  correspond  with  you  in  reference  to  any  of  it. 

The  Lombard  Governor  Co.,  Ashiand,  Mass. 


"A" 


Spficing  Compound 

Made  by  pioneers  of  insulation 
engineering.  "A"  Splicing 
Compound  is  noted  for  its  re- 
liability and  will  be  found  ex- 
cellent for  rush  jobs  because  it 
can  always  be  relied  upon. 


Walpole  Rubber  Co.,  Ltd. 

Montreal,  Canada 

Liquid  and  Rubber  Insulation 

American  Co. :  Massachusetts  Chemical  Co. 

Walpole,  Mass. 

Pioneers  iv  Insulation  Fngifieering 


A 

TRADE  I^AHK 


Drop  Forgings 


Canadian 

Billings  &  Spencer 


Limited 


WELLAND,  ONT. 


Send  us  blue  prints  or  models  for  estimates. 


Transmission  Towers 


DOUBLE  CIRCUIT  TOWER 
One  of  3,300  Towers  furnished  for 
the  300  mile  Transmission  Line  of  the 
Hydro  Electric  Power  Commission  of 
Ontario  Transmitting:  a  110,000 
volt  current  from  .NIAGARA  FALL 
to  the  principal  cities  of  ONTARIO. 

The  largest  sing^le  order  of  Trans- 
mission Towers  ever  placed 


Hot  Galvanized  or  Painted 

Estimates  furnished  on 
application 


The  Canadian 
Bridge  Co. 

Limited 
Walkerville,  Ontario,  Canada 

Manufacturers  of 

steel  railway  and 
highway  bridges 

Structural  Steel  of  all  kinds 


Yager's 
Soldering  Fluxes 

4  Forms— 1  Kesult— A  Perfect  Joint 

We  don't  ask  you  to  take  our  word  for  it 
that  YAGER'S  Fluxes  are  the  best— we  want 
you  to  give  thcin  your  severest  test  AT  OUR 
EXPENSE  and  prove  it  for  yourself.  Send 
to  us  for  samples  of  the  kind  you  want, 
with  your  dealer's  name  and  address  and 
make  your  own  tests. 

Yager's  Salts  have  been  improved  and 
kept  up-to-date.  Yager's  Stick,  Paste,  and 
Fluids,  are  New  Forms  on  the  Yager's  Salts 
base  for  greater  convenience. 

Write  Now  for  Sample  and  Discounts  to 
the  Trade 

ALEX.  R.  BENSON  COMPANY 

HUDSON,  N.  Y. 
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Vertical  High  Speed 

Steam  Engines 


Especially  designed  for  Direct  Connection  to 
Electric  Generators. 

Economical  m  Upkeep  and  in  Floor  Space 
required. 

Illustration  shows  one  of  our  Vertical  High 
Speed  Steam  Engines  recently  installed. 

This  Engine  is  150  H.  P.  Direct  Connected 
to  1 00  K.W.  Generator. 


When  Building  or  Remodelling  your  Power  Plant,  be  sure  to  get  our 
Catalogues  and  Prices  on  Engines,  Boilers,  etc.  G.  &  McC.  Equip- 
ment   means    STEADY     SERVICE     ALL     THE  TIME. 


The  Goldie  &  McCuUoch  Company,  Limited 


WESTERN  BRANCH: 
248  McDermott  Ave.,  Winnipeg,  Man. 
MARITIME  PROVINCES: 
13-15  Dock  St.,  St.  John,  N.B. 


Gait,  Ontario,  Canada. 

QUEBEC  AGENTS: 
Ross  &  Greig,  412  St.  James  St.,  Montreal,  Que. 
BRITISH  COLUMBIA  AGENTS: 
Robt.  Hamilton  &  Co.,  Vancouver,  B.  C. 


^'The  Recognized  Authority  on  Wiring  and  Construction 

—The  Electrical  Journals  of  the  United  States,  Canada  and  England 


Over  267,000  Sold 


By  H.  C.  Cushing  Jr. 


19th  Year 


Member  Ameriran  Institute  0/  Electrical  Engineers;  /'ortnerly 
Electrical  Inspector  Jor  Boston  Boa<d  of  Fire  Undernv* iter^ 
and  Underivriters'  Tariff  Association  of  Neiv  York. 


19th  Edition 


1913  Standard  Wiring 

is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  an 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1912  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice. 

"  It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


$1.00 

Electrical  News,  220  King  street  west  Toronto,  Canada 


Sent  to  any  address, 

postpaid,  on  receipt  of 


Leather  Cover 
Pocket  Size 


"The  Best  Book  on  Wiring  Ever  Produced  "—E.  T.  BiRD8.\T.L,  M.K.,  a.i.k.k. 
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Highest 
Efficiency 


CARS 


MADE 
♦  RIGHT 


Lowest 
Upkeep 
Cost 


Ottawa  Car  Co.,  Ltd. 


are 


Designers  and  Builders  of 


Electric  City 
and  Interurban 
passenger  cars. 
Electric  ex- 
press cars  and 
locomo  t  ives. 
Sprinklers  and 
work  cars.  Car 
seats,  car  cur- 
tains and  a  very 
large  variety 
of  brass  and 
bronze  car 
fittings. 


Snow  Sweepers 
and  Plows— 
the   most  per- 
fect design  and 
construction 
simple  mechan- 
ism— quick  and 
effective  oper- 
ation.    An  im- 
mediate delivery 
can    be  made 
of  Standard 
Sweepers,  spec- 
ial types  design- 
ed and  built  or 
built  toy  our  own 
specifications. 


"Send  Them  Your  Inquiries" 

as  they  are  at  your  service  for 
specifications,  drawings, 
estimates  and 
prices. 


Always 
Ready 
for  Service 


Satis- 
action  as- 
sured on  all  or 
ders  and  deliver- 
ies made  promptly. 


Continuous  work 
has  proved 
their  worth 


Re^e^ber  the  Address.  COR.  KENT  AND  SLATER  STS.,  OTTAWA,  ONT. 
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We  Have  for  Immediate  Delivery  the  Following 

DIRECT  CURRENT  MOTORS 

I — 20  h.  p.  500  V.  Westinghouse  Electric  Co.  Rebuilt 
I  — 10  h.  p.  250  V.  Royal  Electric  Co. 
1  —  12  h.  p.  250  V.  700  R.  P.  M.  McLachlan  Co. 
I  — 10  h.  p.  500  V.  1350  R.  P.  M.  Canadian  General  Electric 
1—  6  h.  p.  500  V.  1600  R.  P.  M.  Toronto  Electric  Motor 
\—y2  h.  p.  230  V.  850  R.  P.  M.  Rochester  Electric  Co. 
\—y2  h.  p.  500  V.  Jones  &  Moore 

DIRECT  CURRENT  DYNAMOS 

I  — 160  light  125   Volt  Westinghouse  Generator  with  switchboard  Rebuilt 

1 —  30  light  125  Volt  United  Electric  Co.  Generator 

ALTERNATING  CURRENT  MOTORS 

2 —  %  h.  p.  60  Cycle  1  10  V  Single  Phase  Emmerson  Motors  New 
\  —  \y2  h.  p.  60  Cycle  110-220  V  Single  Phase  Century  Motors  Rebuilt 

1—  3  h.  p.  60  Cycle  114  V.  1  700  R.P.M.  Single  Phase  Jones  &  Moore 
Motor,  Nearly  New 

ELECTRO  PLATING  DYNAMOS 

2—  1000  Amp.  Western  Electric  Co.  Platers  Rebuilt 

ALTERNATING  CURRENT  DYNAMOS 

1—75  K.  W.  S.  K.  C.  Dynamo,  133  Cycle  1330  R.  P.  M.  belted  com- 
plete with  Westinghouse  Exciter  and  Switch  Board 

At  a  few  minutes  notice  we  can  supply  the  Celebrated  Le  Valley  Vitae  Carbon  Brush  in  any  size. 

AND  REMEMBER    We  have  the  Best  Equipped  Repair  Dept.  in  the  Province. 

The  dectrical  Maintenance  &  Repairs  Co.,  Ltd. 

Long  Distance  Phones  Adelaide  902-903  1  62  Adelaide  Street  West,  TORONTO 


When  The  Power  Goes  Off 


Does  your  plant  stop  operating  when  something  goes  wrong  with  the  power  transmission 
line?    Don't  be  among  the  "thumb  twirlers"  when  the  juice  is  off. 

A  Waterous  Boiler 

A  McEwen 
Automatic  Engine 

and  an  electric  generator' 

in  your  own  engine  room, 
means  cheap  electric  power 
and  lots  of  it  all  the  time. 

Hundreds  of  isolated  plant- 
owners  in  Canada  will  test- 
ify to  this. 

Send  for  our  list  of  McEwen  users  and  let  us  show  you  why. 

Waterous  Engine  Works  Co.,  Ltd.        Brantford,  Canada 
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MOONSTONE 

The  Illuminating  Glass 


MOONSTONE  BALL  GLOBE 

FIVE  SIZES 


Moonstone- 


The  last  step  in  diffusing  glassware  Moonstone 
glass  combines  the  qualities  of  all  other  glasses,  thctl 
knocks  the  spots  out  of  them.  Moonstone 
IS  free  from  all  spots,  specks  and  imperfections  and 
gives  a  perfect  distribution  of  light. 


Further  particulars  on  application 


^  JdffcrsGii  Glass  Gbmpoooy 


Toronto        ^^<ix>^  Canada 


Vol.  AAll— INo.  5 


loronto,  March  1,  lyij 


"Smith" 
Francis  Turbines 

Power  house  of  the  Metropolitan  Water  and  Sewerage 
Board,  Clinton,  Mass.  (now  owned  by  State  of  Massachu- 
setts), where  we  have  four  hydraulic  turbine  units,  each  of 
1  600  Horse  Power,  under  1  00  ft.  head,  in  constant  opera- 
tion.   Turbines  designed  for  heads  from  5  feet  to  600  feet. 

SEND  FOR  BULLETIN  N 

S.  Morgan  Smith  Co.,  York,  Pa. 

Branch  Offices  :  176  Federal  St.,  BOSTON,  MASS. 

614  American  Trust  Bldg.,  CHICAGO 


Use  "EXIDE"  BATTERIES  for 

Lighting  —  Ignition  —  Starting 
Motor  Boats  and  Automobiles 

Reliable 
Portable 

"Exide"  Batteries  embody  the  improvements  of  23  years'  experience  in  manufacturing  Storage 
Batteries.    All  cells  shipped  charged,  complete  with  full  instructions. 

Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 

Montreal  Halifax  Ottawa  Cobalt  Porcupine  Winnipeg  Regina  Saskatoon 

Calgary  Edmonton  Vancouver  Victoria  Nelson  Prince  Rupert 


Hot 
Spark 


Alphabetical  Index  to  Advertisers,  Page  8 
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Electrical 

Wires  and  Cables 


Bare  and  Insulated  Copper  Wires  and  Cables. 

Bare  and  Insulated  Electric  Wire  and  Cables  for 
Aerial  and  Underground  Use. 

Railway  Feeder  and  Trolley  Wire. 

Weatherproof  Magnet  and  Rubber  Covered  Wires 
and  Cables. 

Incandescent  and  Flexible  Cords. 

Telephone,  Telegraph,  Lighting,  Power  and  Street 
Railway  Wires,  Cables  and  Equipment. 


Eugene  F.  Phillips  Electrical 
Works,  Limited 

MONTREAL         -         -  CANADA 


Branches:   HALIFAX    TORONTO    WINNIPEG  VANCOUVER 
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A  NEW  BENJAMIN  FEATURE 

BENJAMIN  LAMP  GRIP 

A  Money  Saving  Device  Costing  You  Nothing 

supplied  in  all 

BENJAMIN  ADJUSTOLITES 
BENJAMIN   REFLECTOR  SOCKETS 


The  Benjamin  Lamp  Grip  is  a  device  intended  to  forestall  the 
loosening  and  falling  of  lamps.  A  simple  spring  means  engages 
the  lamp  base  with  sufficient  force  to  hold  it  in  position.  It  thus 
prevents  loss  from  breakage,  saves  the  time  necessary  for  re-adjust- 
ing, and  renders  accidents  in  dangerous  quarters  where  the  lamp 
might  strike  the  workman,  impossible.  It  is  of  particular  value  in 
the  industrial  field,  places  exposed  to  the  wind  on  steam  cars, 
street  cars,  steamships,  or  wherever  a  lamp  socket  is  subjected  to 
excessive  vibration. 


Also  supplied  in  many  new  devices  listed  in  our  new  catalog  C-21 
Send  in  your  name  for  a  copy 

ALL  ELECTRICAL  JOBBERS  l  ARRY  A  STOCK  OF  "BEN.TAMIN " 


BENJAMIN  ELECTRIC  MANUFACTURING  CO. 

of  Canada,  Limited 
11-17  Charlotte  St.,  TORONTO,  ONT. 
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FERRANTI 

Transformers  Meters 


Three  Phase  Pole  or  Station  Transformers 

THREE  phase  pole  oil  immersed  trans- 
formers have  been  proved  the  most 
satisfactory  and  efficient  type.  They 
effect  a  great  saving  in  construction  costs 
and  reduce  operating  costs  to  a  minimum. 

In  Ferranti  high  efficiency  transformers  all 
coils  are  wound  with  copper  of  ample  sect- 
ional area,  thereby  reducing  copper  losses 
to  a  minimum.  They  are  designed  along- 
simple  and  substantial  lines  and  all  parts 
are  easily  accessible. 

In  stock  at  Toronto  and  Winnipeg  for 
prompt  delivery  at  special  prices — 

100  to  300  Lamp  Oil  Switches 
Motor  Starters 
Ammeters  and  Voltmeters 
Portable  Power  Factor 
Indicators  &c. 

Write  us  for  particulars 


Steel  Case— Top  or  Bottom  Connections 

IF  you  are  in  the  market  for  electric  met- 
ers it  will  pay  you  to  secure  prices  and 
particulars  for  Ferranti  meters.  They 
have  many  points  of  merit. 

Simplicity    of  construction. 
Perfect  accuracy. 
Cyclometer   or    clock  dials. 
Top  or  bottom  connections. 
Prompt  deliveries. 
Every    meter    carefully  in- 
spected before  shipment. 
Absolutely  guaranteed. 
Send  us  your  probable  meter 
requirements  and  let  us  make 
you  a  proposition. 
Large  stock  and  fully  equip- 
ped repair  and  erection  Shops 
at  Toronto  and  Winnipeg. 


The  Ferranti  Electrical  Co.  of  Canada^  Ltd. 

TORONTO  WINNIPEG 
90  Sherbourne  St.  56  Albert  SL 
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Common  Sense  Dictates  Gondulets 

Because  There's  a  Particular  Type  Exactly  Suited  to  Each  Conduit 
Outlet  Requirement;  Because  They  are  Easily  and  Quickly  Installed, 
Sightly,  Strong  and  Lasting  as  Conduit — Also,  There  are  Types  for 
Which  There  are  No  Substitutes. 


Just  a  Few  to  Suggest  the  Line 


Type  V  C  Type  A 


Type  E 


Type  L  B  Type  QHC 


Type  F  S  C  Type  K  D      Type  H  A  Type  N 


Type  S 


Type  Y  S 


Type  P 


Type  J 


Type  F  F 


Type  C 


Type  G  L 


Type  W  Type  QKT  Type  B  Type  F  Type  Z  D  Type  R 

Order  From  Your  Dealer.    If  He  Does  Not  Stock  Them,  Write  Us. 

Crouse-Hinds  Company  of  Canada,  Limited 

Main  Office  and  Works : 

Toronto,  Ontario,  Canada 
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Rubber  Covered 
Wires  and  Cables 

";,  are  maUe  according  to  the  specifi- 
cations ot  the.  National  13oard  of 
Fire  Underwriters.  The  conductors 
arc  drawn  from  copper  of  the  high- 
est conductivity  and  are  covered  with 
tw^o  thicknesses  of  thoroughly  vul- 
canized  rubber  compound  of  high 
quality.   The  wires  are  braided  over 
insulation  and  the  smooth  high  finish 
they  rocoive  makes  them  specially  de- 
irable  for  conduit  work. 


WINNIPEG 

REGINA 
CALGARY  VANCOUVER 


SALES  AGENTS 


THK    Rr.  f^CTRJCAI.  NEWS 
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High  Grade  Electrical  Apparatus 


1,250  K.W.,  120  r.p.m.,  2,400  Volts,  3  Phase,  60  Cycle  Water  Wheel  Type  Generator 
installed  1910  for  the  Seymour  Power  and  Electric  Co.,  Campbellford,  Onf. 


Kilmer^  Pullen  &  Burnham, 


Head  Office, 

TORONTO 


LIMITED 

Branch  Offices:  MONTREAL 

General  Supplies  Ltd., 
CALGARY,  ALTA. 


SOLE  DEALERS  FOR 


The  General  Electric  Co.,  of  Sweden 
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Phoenix   Dynamo   Mfg.  Co  
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Reynolds  Electric  Flasher  Mfg.  Co.  74 

Ridout  &  Maybee  

Robb  Engineering  Company  
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Sothman  &  Company,  P.  W   82 

St.  John  Railway  Company  

Standard  Underground  Cable  Co.  of 

Canada   27 

Standard  Wiring   72 

Starr  Son  &  Company,  John  

Steel  Company  of  Canada   73 

Sterling  Telephones   24 

Stuart  Howland  Company   77 

Sundh  Electric  Company   23 

Thompson,  Clarence   82 
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Thordarson  Mfg.  Company  

Toronto  &  Hamilton  Electric  Co.  . .  85 

Tungstolier  Company   22 


Ohio  Brass  Company   13 

88     Ontario  Lantern  &  Lamp  Co   24 

29     Onward  Mfg.  Co   76 

Oshkosh   Manufacturing  Co  

19     Ottawa  Car  Company  

77 
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76 


Eldridge  Electric  Mfg.  Co. 
Electric  &  Ordnance  Accessories  Co 
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82 

15     Naugle  Pole  &  Tie  Co  

30     National  Engineering  Co  
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Walpole  Rubber  Company  

Waterous  Engine  Works  Co  
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The  Best  Endorsement  of  the  value  of  the  "Electrical  News"  as  an  advertising 

medium  is  the  above  List  of  Advertisers 
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GALVADUCT 

The  Conduit  that  is  specified  for  Canada's 
largest  buildings,  grain  elevators,  factories,  etc. 
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New  Hudson's  Bay  Store,  Calgary.    A  Galvaduct  Building 


"  GALVADUCT  " 

'pHE    most  perfect    interior  con- 
struction conduit  on  the  market. 
Recognised  as  the  standard  of  high 
quality. 


"LORICATED' 

^  HIGH   class  interior  construc- 
tion conduit  of  the  enamelled 
type.     Proof  against  acid  or  other 
corrosive  agents. 


Always  use  "Galvaduct"  or  "Loricated"  to  carry  your  wiring  and  you  will  have  protection  and  good  service. 
If  Your  Jobber  Cannot  Supply  You,  Write  Us 

Conduits  Company  Limited 

Toronto  and  Montreal 
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C.  G.  E.  Thomson 
Watthour  Meter 

"TYPE  I  9" 

The  Ideal  Meter 


Supplied  with  Metal  or  Glass  Cover 


The  remarkable  increase  in  the  demand  of 
the  I  9  Meter  is  ample  proof  of  the  perfec- 
tion of  its  operation. 

We  solicit  an  opportunity  to  demonstrate  to 
you  the  superiority  of  this  high  class  Meter. 

Canadian  General  Electric  Co.^  Limited 

Head  Office:  TORONTO 

Montreal  Halifax  Ottawa  Cobalt  Porcupine  Winnipeg  Regina  Saskatoon 

Calgary  Edmonton  Vancouver  Victoria  Nelson  Prince  Rupert 


TMK    Kl,  KC'I' R  I  (  A  I.  MKWS 


Ignition 


Appliances 


and  Auto  Accessories 

Have  a  Wide  Reputation  for  Durability  and  Service 


K.W.  Low  Teniion  Magneto 


K.W.  Spark  Coil 


K.W.  High  Tension  Magneto 


Insist  upon  K.W.  Coils  and  Magnetos  and 
protect  yourself  by  the  K.W.  guarantee. 


K.W.  Spark  Coils 
Columbia  Batteries 
Sharp  Spark  Plugs 
Unisparkers 
Headlights 


K.W.  Magnetos 
Storage  Batteries 
Instruments 
Carbureters 
Ignition  Cables 


Gas  Generators,  Headlight  Lamps 
and  all  other  Accessories 

Have  you  received  our  1913  Catalogue?     Write,  if  it  hasn't  come 
to  hand.     Everyone  interested  in  Ignition  Appliances 
will  find  this  Catalogue  valuable. 

Canadian  General  Electric  Co.,  Limited 


Montreal  Halifax  Ottawa 

Calgary  Edmonton 


Head  Office:  TORONTO 

Cobalt  Porcupine  Winnipeg  Regina  Saskatoon 

Vancouver  Victoria  Nelson  Prince  Rupert 
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"NULITE" 


Ductile  Filament 


Tungsten  Lamp 


IMPORT  AN  T 

Read  this  advertisement  then  consider  the  factory  which  stands  behind  it,  and  we 
feel  confident  that  you  will  be  convinced  that  we  are  equipped  to  fill  all  your  needs 
of  "NULITE"  drawn  wire  tungsten  and  "BRILLIANT"  carbon  filament  lamps. 

Have  you  ever  considered  that  productive  capacity  of  your  workman  can  be  increas- 
ed to  lo  to  20%  by  using  Nulite  wire  drawn  tungsten  lamps. 

Eventually  you  will  replace  your  old  arc  lamps  with  Nulite  tungstens  and  anticipat- 
ing this,  we  suggest  having  you  use  our  300,  400  or  500  wat  "Nulite"  which  gives  a 
better  light  and  does  not  demand  daily  attention  through  the  renewing  carbons. 

The  enormous  growth  of  our  business  is  attestation  of  the  merit  of  "NULITE" 
tungsten  lamps. 

Place  your  orders  where  you  will  be  guaranteed  shipment,  it  will  pay  you  to 
carry  a  complete  range  of  our  lamps  and  enjoy  the  satisfaction  of  knowing  you  have 
the  best  that  skill  and  money  can  produce. 

WRITE   FOR  QUOTATIONS 

The  Canadian  Tungsten  Lamp  Co.,  Ltd. 


Hamilton 


Ont. 


Branches  at — 
Montreal— 246  Craig  St.  W. 
Winnipeg— 56  Albert  St. 
Vancouver — 335  Water  St. 


Agencies — 
St.  John,  N.  B.— T.  McAvity  &  Sons 
Halifax,  N.  S. — Farquhar  Bros,,  Limited 
Quebec,  Que. — Mechanics  Supply  Co.,  Limited 
Toronto,  Ont. — Dominion  Illuminating  Rental  Co. 
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A  New  Bonding  Principle 


Fig.  1 -Type  J  Bond -Patented 
Note  Hollow  Terminal, 


Novel  Features 

O-B  Type  J  All-Wire  Bond,  for  ball 
of  the  rail,  has  contact  surfaces  on  both 
inside  and  outside  of  terminal. 

Annular  hole  (Fig.  2),  milled  in  rail 
by  hollow  cutter,  has  a  central  plug 
which  is  an  integral  part  of  the  rail 
and  makes  contact  with  inner  surface  of 
hollow  bond  terminal. 

Permanent  Contact 

Electrically,  contact  surface  "C" 
(Fig.  3)  is  absolutely  protected  against 
moisture  or  other  corrosive  elements  be- 
ing far  removed  from  outer  surface  of 
rail.  Contact  surfaces  "C"  "D"and''E" 
exceed  that  required  for  capacity  of  bond. 

Mechanically,  the  bond  is  on  the  rail  to 
stay,  as  a  double  gripping  effect  is  ob- 
tained upon  outer  wall  "D"  and  upon 
pin  "B,"  (Fig.  3). 

Rapid  Installation 

Holes  are  milled  with  motor-driven 

Fig.  3— Section  of  Bond  on  Rail.  ,  .  .  •  i     n  i 

machine — operation  very  rapid,  bonds 
are  installed  in  holes  with  ordinary  hammer. 

A  Prominent  Road  that  has  installed  many  thousands  of  these 
bonds,  reports  that  a  bonding  crew  of  three  men  installed  from  i  2  5 
to  150  bonds  per  ten-hour  day, 

Full  Particulars  sent  on  request. 

The  Ohio  Brass  Company 

Mansfield,  Ohio,  U.  S.  A. 


Fig.  2 -Annular  Hole  in  Rail 
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Your  Lamp 


T 


Orders 


HE  excellent  service,  lasting"  qualities  and  high  effic- 
iency of  Sunbeam  Mazda  Lamps  have  immortalized 
them  in  the  electrical  trade  of  Canada. 


It  you  would  sell   your  customers  the  best  there  is,  place 
your  orders  for 

Sunbeam  Mazda  Lamps 

These  lamps  have  a  continuous  drawn  wire  tung"ste;i  fila- 
ment that  will  stand  considerable  jar  and  vibration  without 
injury. 

They  give  three  times  as  much  light  as  a  carbon  lamp  with 
the  same  current  consumption. 

Better  light  for  the  consumer  means  more  business  for  the 
dealer  and  central  station. 


Place  your  orders  with  us  and  you  will  get  prompt 
service.   Write  to-day  for  prices  and  particulars. 


The  Canadian  Sunbeam  Lamp 


Company,  Limited 


Main  Office  and  Factory : 

Dufferin  and  Liberty  Streets 
Toronto 


Northwestern  Office  and  Warehouse: 

173  McDermott  Avenue 
Winnipeg 


The  purchase  and  use  of  at  least  one 
E^lectric  Vehicle  is  an  important  first 
step  in  any  Central  Station  campaign. 


Your  use  of  Electric  Vehicles,  Mr.  Central  Station 

Manager,  is  the  most  compelling  endorsement  of  their  economy 
and  efficiency. 

How  can  you  expect  to  convince  others  of  the 

desirability  of  Electric  Vehicles  if  you  are  not  using  them  yourself? 

In  the  work  of  delivering  lamps,  setting  poles, 

handling  line  constructions,  carrying  men  to  and  from  jobs 
remote  from  the  plant,  installing  meters,  inspecting  and  main- 
taining street-lighting  equipment,  reading  meters  located  at 
scattered  points,  thawing  out  frozen  pipes  and  repairing  damages  to  the 
overhead  or  underground  •  system,  the  Electric  Vehicle  stands  ready  to 
render  (y/ratest  service  at  /east  expense. 

And  the  records  you  keep  as  to  mileage,  energy  consumption,  service  and 
cost  of  operation  are  invaluable  when  dealing  with  prospective  customers.  This  is  what 
the  progressive  Central  Station  is  doing. 

We  are  conducting  a  ration-wide  advertising  campaign  for  the  Electric 
both  pleasure  and  commercial,  in  a  number  of  national  magazines  and 
a  long  list  of  trade  journals.  We  want  every  Central  Station  in  the 
country  to  derive  the  greatest  possible  amount  of  individual  benefit.  We 
will  gladly  show  you  how  you  can  link  our  national  advertising  to  your 
local  conditicns,  at  little  expense.    Why  not  write  to-day? 


Electric 

BOSTON 


Vehicle  Association  of  America 

NEW  YORK,  124  W,  42nd  St.  CHICAGO  (,  ,) 


i6 


THE    ELECTRICAL  NEWS 


Ornamental  Lighting  Standards 

Manufactured  by  the  King  Foundry  Co.,  St.  Josephs,  Mich. 

Latest  Designs     Excellent  Finish 

The  Mainer  Electric  Company,  Limited 

Special  Agents  for  Western  Canada 

The  Famous  "THOR"  and  "RED  ELECTRIC" 

Hurley  Washing  Machines 

Over  twenty  thousand  giving  satisfaction  in  twenty  thousand  homes 

The  Mainer  Electric  Company,  Limited 

Special  Agents  for  Western  Canada 


The  "Century  Single  Phase  Motors" 

Adaptable  to  110  and  220  Volt 

Hundreds  in  use  in  Western  Canada  and  everyone  giving  satisfaction.    They  take 
care  of  the  small  power  requirements  perfectly 

The  Mainer  Electric  Company,  Limited 

Special  Agents  for  Western  Canada 

"Appleton"  Unilets 

The  latest  improved  conduit  fitting,  made  in  all  styles  for  all  purposes. 
Once  aquainted  with  these  fittings,  and  you  use  them  always.  They 
are  roomy  and  save  time.     Complete  stock  always  on  hand. 

The  Mainer  Electric  Company,  Limited 

Special  Agents  for  Western  Canada 
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CUTLER-HAMMER 


A.C.  Starter.  Drum  Typp 
Bulletin  9135 


Dust 


Proof  D.  1, 
Starter 
Bulletin  2190 


Motor 


Speed  Regiilator  for 
Fans,  Pumps,  etc. 
Bulletin  3110 


Float  Switch  for  use  with 
Pumping  Equipments 
and  Self-Starters 
Bulletin  6775 


A.  C.  Starter  for  Slip 
Ring  Motors  of  Mod- 
erate Capacities 
Bulletin  9135 


6-in  Speed  Resrulatoi 
for  motors  1/20-1/6 
H.P. 
Bulletin  8520 


D.  C.  Motor  Starter 
Bulletin  2110 


For  the  Unusual  as  Well  as  the 
Usual  Requirements 

Because  of  the  thorough  working  out  of  each  step  in  the  develop- 
ment of  the  most  extensive  line  of  motor  controllers  on  the  market, 
our  engineers  know  what  changes  or  additions  are  needed  to  meet 
the  out-of-the-ordinary  requirements. 

An  important  part  of  our  business  is  providing  for  the  unusual 
as  well  as  the  usual  cases  of  motor  control.  Our  specialized  engineer- 
ing force  can  take  care  of  your  motor  control  problems,  no  matter 
how  dififerent  or  difficult  they  are. 

CUTLER -HAMMER  MOTOR 
CONTROLLERS 

The  Standard  for  Twenty  Years 

are  used  in  a  large  majority  of  the  motor  installations  in  the  country 
They  include  the  little  regulators  and  starters  used  with  the  motors 
driving  sewing  machines,  jewelers'  buffers,  etc.,  as  well  as  starters 
for  motors  of  every  type  and  size — including  the  largest — and  pump 
controllers,  printing  press  and  machine  tool  controllers,  steel  mill 
controllers,  besides  innumerable  styles  of  automatic  starters  and 
controllers. 

Because  of  the  extensiveness  of  our  line  a  standard  controller  will 
often  accomplish  what  you  may  think  will  require  special  apparatus. 
If  you  have  an  unusual  case,  give  us  the  particulars.  Bulletins  on 
any  class  of  motor  control  apparatus  will  be  sent  you  as  soon  as  you 
isk  us  to. 


D.C.  Self-Startei- 
Bulletin  6U0 


Automatic  ilolov  Starter 
for  Pumps,  Vacuum 
Cleaners,  etc. 
Bulletin  6100 


Gauge  T.vpc 
Pressure  Regulator 

Bulletin  6760 


Polyph;l^L■  .\luloi 
Speed  Regulator 

Bulletin  932(i 


Crane  Controller 
ask  for 
Bulletin  o30n 


Combined  Starting  and 
Regulating  Rheostat 
Bulletin  2240 


Machine  Tool  Controller 
Bulletin  5220 


I>.  C.  SlarU-r  with  Kiiil'f 
Switch  and  Fuse- 
Hulletin  21.t<> 


THE  CUTLER  -  HAMMER  MFGv  CO/^^^^  ^^^  M  ^ 


NEW  YORK:    Hudson  Terminal  SO  Church  Street  CHICAGO.    Peoples  Gas  Bldg.  ,  PITTSBURG:   Farmers'  Bank  Building 

BOSTON: ,  Columbian  Life  -Bldg.      li|[iILADELPHIA:    1201  Chestnut  Street      CLEVELAND:    Scholield  Building  • 
PACIFIC  COAST  AGENTS:  H.  B.  Squires  Co.,  579  Howard  St.,  SAN  FRANCISCO,    229  SherlocK  Building.  PORTLAND,  ORE. 

and  W.  B.  Palmer,  416  East  3rd  St.,    LOS  ANGELES. 
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WIRES 


and 


CABLES 

Bare  and  Insulated  in  Copper  and  Aluminum 

Railway  Feeder  Cables 

in  Copper  and  Aluminum 

Copper  Trolley  Wire 
Copper  Clad  Wire 

(Duplex  Metals) 

Galvanized  Steel  Strand 
Guy  Wire 


Canada  Wire  &  Cable  Co. 

Limited 

1170  Dundas  Street,  TORONTO 

Stocks  of  Wire  and  Cable  carried  in  Toronto,  Montreal,  and  Winnipeg. 

SALES  AGENTS: 
Roper,  Clarke  &  Co.  Limited,  MONTREAL 
A.  E.  Esling,  Scott  Block,  WINNIPEG 
Macdonald,  Marpole  Co.  Limited,  VANCOUVER 

Messrs.  Gorman,  Clancy  &  Grindley,  Ltd.,  CALGARY  and  EDMONTON 
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WaterPowerPlant 


Type  30  Francis  Turbine 
1000  B.H.P.    120  Feet  Fall 

As  supplied  to  Ocean  Falls  Pulp  and  Paper 
Co.,  Dryden  Timber  and  Power  Co.  Expert 
advice  at  your  immediate  disposal  for  estimat- 
ing purposes,  etc. 

James  Gordon  &  Company 

81  and  83  Knightrider  Street,  LONDON,  ENGLAND. 


Sole  Canadian  Agents 

Chapman  &  Walker^  Ltd. 

69  Victoria  Street,  TORONTO 


Special  Prices 

on  Electrical  Books 


The  Following  Books  are  Offered  Subject  to 
Previous  Sale 

The  Steam  Turbine,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,   Green  &  Co.,  294  pages,  illustrated.     Price  $1.00. 

Telegraphy,  bp  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright,  M.A. 
Published  in  1905  by  Longmans,  Green  &  Co.,  504  pages.  Price 
.$1.00. 

Electro-Dynamos,  by  Charles  Ashley  Carus-Wilson.  Published  in  1898 
by  Longmans,  Green  &  Company.    298  pages.  Price  50c. 

Elementary  Lessons  in  Electricity  and  Magnetism,  by  Silvanus  P. 
Thompson.  Published  in  1895  by  MacMillan  &  Company,  628 
pages,  illustrated.     Price  50c. 

Electric  Lighting  &  Heating,  by  Sydney  F.  Walker,  Published  in 
1907  by  Norman  W.  Henley  Publishing  Company.  438  pages, 
illustrated.     Price  $L00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.M.,  Ph.D. 
Published  in  1908  by  American  School  of  Correspondence.  236 
pages,  illustrated.     Price  $1.00. 

Telephone  Law,  by  A.  H.  McMillan.  Published  in  1908  by  McGraw 
Publishing  Company.     382  pages.     Price  $1.50. 

Explanations  of  Switch  and  Signal  Circuits.  Published  in  1907  by 
Doran  &  Kasner.     140  pages.     Price  40c. 

Practical  Methods  of  Electro-Chemistry,  by  F.  M.  Perkin,  Ph.D.  Pub- 
lished in  1005.    322  pages.    Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max.  Planck.    Published  in  1903. 

272  pages.     Price  $1.00. 
Text-Book  of  Electrochemistry,   by   Svante  Arrhenius.     Published  in 

1902.     344  pages,  illustrated.     Price  $1.00. 


HUGH  c.  Maclean,  limited 

220  King  Street  West  -  Toronto,  Ontario 


Holtzer  «  Cabot 

Buffing  Motors 
Grinding  Motors 


Note 

1.  The  snap  switch  for  starting 

2.  The  gasketed  joints 

3.  The  shaft  supported  by  long  bearings 

4.  The  adjustable  tool  rest 

5.  The  lots  of  room  around  the  wheels 


For  Direct,  Single  or  Polyphase 


The  Holtzer- Cabot  Electric  Co. 

Boston   -  Chicago 


Tenders 
Wanted 

should  be  advertised  for  in  the 
''Tenders  and  For  Sale  De- 
partment" of  the  Contract 
Record  and  Engineering 
Review.  This  paper  is  the 
"Tender  Ad."  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your   plans    for  an\ 
work  on  which  you  are  invit- 
ing- bids,   in    our   offices  at 
Toronto,  Montreal,  Winnipeg" 
or  Vancouver. 

Contract  Record 

and  Engineering  Review 
Toronto  Ontario 
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CANADIAN  BRITISH 
ENGINEERING  CO. 

L  MITED 


Successors  to 

The  James  Stuart  Electric  Co. 

Wholesale  Importers  and  Distributors  of 

Electric  Supplies  and  Kngineering  Apparatus 


A  LARGE  and  VARIED  STOCK 
carried  at  WINNIPEG  WAREHOUSE 

including  : — Wires  and  Cables,  Conduits,  Conduit  Fittings  and  Boxes, 
Switches,  Fuses,  Cutouts,  Sockets,  Receptacles  &c. 

Mazda  and  Carbon  Lamps 
Street  Light  Fittings  and  Line  Material 
Telephones,  Bells  and  Fire  Alarms 
Dry  Cells  and  Secondary  Batteries 
Heating  and  Cooking  Devices 
Automobile  Accessories,  &c.  &c. 


OUR  ENDEAVOR 
is  to  ship  standard  supplies  the  day  order  received 


324  Smith  Street  2  Toronto  St.  4  Queen  Victoria  St. 

WINNIPEG  TORONTO  LONDON,  ENG. 
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Ever^Trop  Your 
Collar  Button  ? 

You  know  it  has  a  habit 
of  rolling  into  the  most 
inaccessible  part  of  the' 
room. 

A  collar 
button  isn't 
in  it  with  the  ability  of 
a  small  screw  to  get 
lost. 

That  is  why  P  &  S 
sockets  have  the  **  UP- 


Enlarged  vlev-.  .^howicg  tha 
long  "UP-SET"  con- 
tftct  screw 


SET"  contact  screws. 
These  contact  screws 

can  come  out  the  proper  distance  and 

no  further.    This  distance  is  ample  as 

the  screws  are  unusually  long^  in  addition  to  being 

supplied  with  a  large  head. 

Ask  your  workmen  what  they  think  about  it 
They  know  the  time  and  temper  lost  in  hunting 

about  on  the  floor  for  small  screws. 

Order  P  &  S  Fluto  Pull  Sockets  from  your  jobber 

thereby  getting  the  sockets  with  the  "UP-SET"  screws- 
Free  sample  gladly  supplied  on  application  to  our 

nearest  branch. 

PASS  &  SEYMOUR,  Inc. 

MAIN  OFFICE  AND  WORKS 

SOLVAY,  N,  Y.,  U.  S.  A. 


'CARRIED  IN  STOCK  BY: 
John  Starr,  Son  &  Company,  Lid. 
St.  John  Railway  Company 
.Mechanics  Supply  Company,  Limited 
Dawson  &  Company,  Limited 


Central  Electric  &  School  Supply  Ccnipeny 
Halifax       Mainer  Electric  Company 
-    St.  John.N.B.       Dawson  &  Company 

Quebec       General  Supplies  Limited 
Montrea        Cope  &  Son 


Totonto 
Wmn'peg 
Winnipeg 
Calgary,  Alta. 
Vancouver 
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ANNOUNCEMENT 


1 


Due  to  the  rapid  increase  of  our  business  in  Meters  and  Time  Switches 
we  have  been  compelled  to  move  into  much  larger  premises. 

These  are  situated  at  1 20  Richmond  West,  where  beside  test  room,  re- 
pair shop  and  offices  we  have  space  for  a  stock  of  7000  Meters. 


C  &  H  METERS 


Chamberlain  &  Hookham 
Meter  Co.,  L^ited 


Tel.  M  7791 


120  Richmond  West,  TORONTO 


Spencer  &  Aspinall 

Representatives  for  Eastern  District 

617  New  Bitks  Bldg.,  MONTREAL 


Fixture  Making  is  an  Art 

not  merely  so  much  labor  and  metal,  but  skill  and 
brains  that  properly  designs,  builds  and  shapes  brass 
into  something  of  beauty. 

The  "VENUS"  Dome  is  a  Beauty 

It  is  built  on  our  patented  collapsible  feature,  saves 
you  time  and  space,  and  does  not  depreciate  while  in 
slock.  Order  a  Sample.  Cat.  No.  100a  shows  this 
dome. 

This  Dome  Will  Never  Go  Out  of  Style 

Fixture  No.  295% 
List  Price  $25.40 

Wired    complete  —  stock    finish  —  Brush   Brass   and  Black 


Amber  Art  Glass 
WRITE    FOR  DISCOUNTS 


of  Canada,  Limited 
Head    Office:    212   King  St.   West,  TORONTO 
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Some  Uses  For 

J-M  Fibre  Conduit 

"The  Conduit  You'll  Eventually  Use" 

1.  Underground  systems  of  electrical  distribution. 

2.  For  conveying  liquids  under  low  pressure,  such  as  water,  brine,  ammonia 

and  acid's. 

3.  Carrying  acid  vapors  from  laboratory  hoods  and  for  laboratory  drainage 

systems. 

4.  As  "leaders"  for  water  drainage  from  roofs. 

5.  For  cables  in  power  houses  leading  from  generators  to  switchboards, 
transformers  to  switchboards,  or  from  generators  to  transformers. 

As  leaders,  down  poles,  for  high  tension  systems,  from  aerial  lines  to  un- 
derground ducts. 
For  railway  signal  wiring,  telephone  and  telegraph  systems. 
J-M  Fibre  Conduit  possesses  many  advantages;  i.  e.,  will  last  indefinitely; 
has  smooth  interior  surface;  impervious  to  moisture,  acids,  gases;  affords 
greatest  protection  to  the  cables  from  stray  currents  and  action  of  electrolysis. 
Due  to  its  light  weight,  effects  large  savings  in  freight,  trucking,  and  handling. 
Standard  tubes  60  inches  long,  2  inches  to  4  inches  in  diameter. 
Quick  Shipments. 

Write  Our  Nearest  Branch  for  Full  Information 

The  Canadian  H.  W.  Johns-Manville  Co.,  Ltd. 


6. 


7. 


TORONTO 


Manufacturers  of  Asbestos 
and  Magnesia  Products 

MONTREAL 


Asbestos  Roofings,  Packings, 
Electrical  Supplies,  Etc. 

WINNIPEG 


VANCOUVER 

l.')H7 


SUNDH    PRESSURE  REGULATORS 


For  use  in  starting  A.  C.  and  small  D.  C. 
Motors 

Specially  desig'ned  for  installations  where 
they  can  be  thrown  across  the  line  without 
the  use  of  starting  resistance.  Compact  and 
reliable  and  will  not  get  out  of  order. 

When  the  amperes  taken  b}-  motor  exceed 
the  10  amp.  capacity  of  the  mag"net  switch,  a 
switch  of  large  capacity  is  added,  the  magnet 
switch  acting  as  a  relay. 

We  manufacture  a  complete  line  of  con- 
trolling devices  such  as  Motor  Starters,  Pres- 
sure Regulators,  Tank  and  Sump  Switches, 
Panels,  etc. 

Send  for  Catalogue 


Sundh 


Electric  Company        ^        ^        New  York,  U.S.A. 

Represented  by  the  C.  H.  L.  Keeler  Co.,  Toronto,  Canada 
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Banner 


TRADE  MARK 


Lighting  Fixtures 

Write  to  us  for  the  latest  designs  in  up-to- 
date  "  electric  fixtures. 

Fixtures  made  from  original  drawings  on  short 
notice. 

()ntario  ^nUm  &^mp  G., 

HAMILTON,  CANADA. 


STERLING 

BRITISH  MADE  TELEPHONES 


MANITOBA 

The  Can. -Brit.  Eng.  Co.,  L 
a24  Sniitli  Street,  Winnipeg- 

Ontario:; 

(ihapniaii  <fc  Walker,  Ijiinit 

(i9  Virtoviii  St  rcct,  Toronto . 

SASKATCHEWAN 

I  Northwestern  I<]leetrie,  L 
Scni'tli  Street,  I'etrinii 

BRITISH  COLUMBIA 

Cope  &  .Sons 
Water  Street.  Vancoin'er 


Agents  in  Canada 

(with  Stock) 

ALBERTA 

General  Supplies,  Limited 
122  Eleventh  Ave.  \V..  Cnlgar.v 

QUEBEC— .SVorX-.?  i-ep/  hy 
Dawson  &  Co.,  limited   -  J\[ontreal 
.MecliaTiics  Snpiily  Co., 

SI.  i'aul,  Quebec  (Que.) 
NOVA  SQ.01\K~ Stocks  kept  by 
.).  Starr.  Son     <  'o..  Limited,  Halifa.x 

:NEW  BRUNSWICK 
.Siofks  kept  by:—^V.  .John  Railway. 
Dock  Street  J 
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REMOVAL  NOTICE 


^  We  have  the  pleasure  in  announcing"  that  we  have 
removed  to  our  new  building 

116-118  Richmond  Street  West, 

TORONTO 

^  We  take  this  opportunity  of  thanking  our  many 
friends  for  the  business  which  has  made  these  larger 
premises  necessary  and  trust  that  with  larger  stock 
and  better  facilities  we  may  merit  a  greater  share  of 
your  patronage  in  the  future. 


CHAPMAN  &  WALKER,  Limited 

TORONTO,  CANADA 


Protection  from  Lightning  Troubles 


The  following  list  of 
users  of  the  Mosciki 
System  of  Lightning 
Protection  speaks  for 
itself ; 

Victoria  Falls  and 
Transval  Power 
Co. 

Shanghai  Munici- 
pality. 

Melbourne  Elec- 
tric Supply  Co. 

Cleveland  and 
Durham  Power 
Co. 

St.  John  Del.  Key 

Co.,  Brazil. 
Societa  Dergano. 
Sociedad  Espan- 

ola,  Madrid. 
Societa  Electrica 

Suburbana, 

Milan.  &c. 


(MOSCIKI  SYSTEM) 


Lightning,  if  unchecked, 
will  break  the  windings 
of  your  apparatus,  blow 
out  your  fuses  and  break 
down  your  transformers. 
In  short,  lack  of  adequate 
and  capable  lightning  pro- 
.tection  may  mean  to  you 
serious  loss  of  time, 
money,  and  perhaps  lives. 
A  host  of  so-called  lightn- 
ing arresters  are  on  the 
market,  but  99  per  cent, 
of  them  are  valueless  be- 
cause the  principle  on 
which  they  are  construct- 
ed is  wrona'. 


High  frequency — not  high 
voltage — is  the  cause  of 
the  damage  done  by  light- 
ning. 

Most  protective  systems 
work  on  the  principle  that 
high  voltage  is  the  cause 
of  the  damage.  This  is 
incorrect,  hence  their  use- 
lessness. 

A  lightning  protection  ap- 
paratus to  he  of  an}'  use 
must  offer  a  clear  path  to 
earth  for  high  frequency 
currents  independent  of 
voltage. 


The  MOSCIKI  System  of  Lightning  Protection  fulfills  this  condition  abso- 
lutely—it's principle  is  correct— its  design  the  best  and  its  guarantee 
absolute.  Write  us  for  fuller  particulars. 


Exclusive  Canadian  Agoi/s 


losciki  Lightning 
Arrester 


CHAPMAN  &  WALKER, 


ELECTRICAL  ENGINEERS 
AND  CONTRACTORS 


1 16-118  Richmond  Street  W.,  TORONTO 
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No.  (462  Bowl  type,  sizes"2o 
to  n(tO  watts 


No.  01212,  25  or 
40  watts 


No.  0211,  40  or 
60  watts 


No.  01129  shallow  type,  sizes 
25  to  150  watts 


VELURIA    Commercial  Lines  PYRO 


VELURIA — The  most  attractive  opal  glassware  for  commercial  lighting. 
PYRO — An  inexpensive  white  glassware  with  remarkable  efficiency. 

All  shapes  are  designed  to  combine  a  neat,  pleasing  appearance  with  the  highest  possible  illum- 
inating value. 

In  ordering  always  advise  whether  Veluria  or  Pyro  is  wanted. 

PRICES  AND   DISCOUNTS   UPON  REQUEST 

The  Holophane  Company  Limited,  Toronto,  Canada 

Holophane  Glass  Made  in  Canada 


KRANTZ 

Switch  Boards 

and 

Panel  Boards 

Are  the  make  used  in  many  of  the  largest 
institutions,  office  and  government  buildings 
in  the  United  States  and  Canada. 

WHY? 

because  they  are  the  recognized  leaders. 

Send  us  your  enquiries. 
Canadian  Agents 

The  C.  H.  L.  Keeler  Co. 


TORONTO,  ONTARIO 


Limited 


PHR    EI,  fiCT  RIC  A  I,  NEWS 
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I  Duncan 
Quality 


Duncan  a  Duncan 


mm 


Quality  g  Quality 


□ 


Electrical  Sign  Makers 


Guaranteed  by  this 
Trade  Mark 


Sign  Receptacles 


for 


No.  b88 

No.  988  is  a  two  piece  sign  receptacle 
which  is  now  furnished  with  Mica,  insulat- 
ing point  of  contact  from  lamp  shells.  A 
thoroughly  reliable  receptacle  of  "  Duncan 
Quality." 


ORDER   THROUGH   YOUR  JOBBER 


Duncan  Electrical  Co., 

Montreal 


Makers  of  **Duncan  Quality**  Electrical  Supplies 


No.  29 

No.  29  is  a  self  holding  receptacle,  strongly 
made  and  sheet  metal  holder.  It  requires  onl> 
a  plain  round  hole  in  sign  and  thus  it  is  more 
easily  and  quickly  adjusted.  Another  point  is 
the  fact  that  the  making  of  plain  round  holes 
is  easier  on  your  punches  and  makes  them  last 
longer  than  if  the  hole  were  notched. 


Limited 
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MOONSTONE 


The  Illuminating  Glass 


MOONSTONE  BALL  GLOBE 

FIVE  SIZES 


Moonstone- 

The  last  step  in  diffusing  glassware  —  Moonstone 
glass  combines  the  qualities  of  all  other  glasses,  thctl 
knocks  the  spots  out  of  them.  Moonstone 
is  free  from  all  spots,  specks  and  imperfections  and 
gives  a  perfect  distribution  of  light. 

Further  particulars  on  application 


^  JdPforsan  Glass  Cbmpany 


Toronto 


Canada 
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G.  M.  GEST 


Conduit  Engineer 

and  Contractor 


Electrical 
Underground 
Conduit 
Systems 

When  G.  M.  GEST  designs  and  constructs 
your  Conduit  System  you  receive  the 
benefit  of  many  years'  experience  and 
specializing   in   that  line   of  work. 

Power  Building,  Montreal,  P.O. 


Crocker -Wheeler  Transformers 


A.  C. 
Induction 
Motors 

Generators 

Transform- 
ers 


53 -c 


D.  C. 
Motors 
for  all 
classes 
of  work 

Generators 


A  full  stock  of  standard  voltage  distributing"  transformers  in  sizes 
I  to  50  K.V.A.    60  to  25  C}  cle  is  on  hand  for  immediate  shipment. 

Communicate  with  us  regarding  your  Fall  and  Winter  requirements. 

The  Canadian  Crocker- Wheeler  Co.,  Ltd. 

Manufacturers  and  Electrical  Engineers 

Head  Office  and  Works:  Branch  Offices: 

ST.  CATHARINES,  ONT.  Montreal  Toronto  Vancouver 


3" 
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YOKES  FOR  SUSPENSION  INSULATORS 


By  the  use  of  these  strain  yokes, 
practically  all  commercial  loads  can  be 
handled  with  one  standard  type  of  insulator. 
Thus  regular  line  construction,  extra  heav)' 
anchorages,  long  spans,  etc.,  employ  your 
standard  insulator.  Ordinary  machine  or 
eye  bolts  are  used. 

A  new  edition  of  "The  Insulator 
Book"  is  in  press.    Send  for  your  copy. 


.1.  1, 


 x,^ 

--7?^  


The  Locke  Insulator  Mfg.  Co. 


OR 


Engineering  Equipment  &  Supply  Co. 
410  St.  James  St.,  Montreal,  Que. 


No.  27U  Triple 


No.  2708  Double 


The  Devoe  Electric  Switch  Company 

Manufacturers  of 

Panel  Boards^  Switches^  Iron  Boxes  and  Switchboards 

Write  for  Catalogue 

The  constant  increasing  sales 
of  he  Devoe  Switches  is  a  proof 
hat  they  are  giving  satisfaction. 
If  you  are  no  using  Devoe 
Switches  begin  at  once.  All  our 
Switches  from  25  to  200  amp. 
are  neatly  packed  in  Cardboard 
Boxes  and  the  others  are  well 
parcelled  and  labelled  ready  for 
shipping. 

Every  "DEVOE"  product 
is  built  for  efficient  service  under 
actual  operating  conditions. 

When  specifing  insist  on 
DEVOE  SWITCHES 


TH=    DEVOE    ELECrPlC    SWITCH  CO 

Office  and  Factory :  157  Craig  St.  West, 


Montreal,  Canada 
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PORTABLE 
AIR  COMPRESSORS 

FOR  CLEANING  GENERATORS 


Power  Houses  must,  of  necessity,  have  compressed 
air  for  blowing  the  dust  from  generators  and  the  small 
portable  or  stationary  compressor  meets  this  need  per- 
fectly. If  a  portable  compressor  is  used  it  can  also  be 
taken  to  other  parts  of  the  works  for  blowing  out  mo- 
tors and  machines.  Air  pressure  can  also  be  used  for 
conveying  oils  or  other  liquids. 

Telephone  exchanges,  both  manually  operated  and 
automatic,  find  the  portable  compressor  of  great  assist- 
ance in  keeping  dust  from  accumulating  on  switches 
and  windings  and  thus  causing  trouble. 

These  compressors  are  designed  for  drive  by  either 
direct  or  alternating  current  motors  of  any  standard 
voltage.  In  all  cases  the  motor  is  bolted  firmly  to  the 
compressor.  If  it  is  desirable  the  compressor  can  be 
arranged  for  belt  drive. 


The  use  of  an  automatic  governing  device,  where- 
by the  air  pressure  is  maintained  practically  constant 
at  all  times  and  by  which  the  motor  is  automatically 
started  or  stopped  as  often  as  may  be  necessary,  is  a 
decided  advance  over  older  method?.  Its  use  elimin- 
ates all  necessity  for  any  hand  manipulation  of 
switches  and  allows  the  compressor  to  be  set  in  re- 
mote or  comparatively  inaccessible  places.  The  au- 
tomatic governor  can  be  set  to  maintain  practically 
any  desired  pressure.  It  will,  of  course,  maintain  the 
highest  pressure  desired  but  lower  pressures  can  be 
obtained  by  the  use  of  reducing  valves. 

For  further  particulars 

See  Bulletin  1523 


Works — Montreal 

Sales  Offices  :    MONTREAL,  613  Canadian  Express  Co.  BIdg.    TORONTO,  810  Traders  Bank  Bldg 
WINNIPEG   601  Builders  Exchange  Bldg.  VANCOUVER,  Dominion  Bldg. 

COBALT  CALGARY 

ALLIS-GHALMERS-  BUL  LOCK 

LIMITED 
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Stop  and  Figure 

Your  Transformer  Cost 


Not  the  cost  of  purchase  and  in- 
stallation, but  the  cost  of  upkeep 
and  copper  loss. 

Moloney  Transformers,  owing  to 
the  hiijh  s^rade  Silicon  Steel  used  in 
their  core  and  to  their  perfect  design, 
have  reduced  core  loss  to  a  minimum. 


Moloney  Transformers  will  effect 
a  saving  of  20  per  cent,  in  one 
year  over  ordinary  transformers,  and 
in  five  years  the  price  of  a  new  trans- 
former. This  is  not  an  empty  state- 
I  ment  but  a  proven  fact. 


Send  for  Our  Illustrated  Catalogue 


Canadian  Moloney  Electric  Co.,  Limited 

Office  and  Works:  WINDSOR,  ONT. 


COMPLETE  STOCKS: 

WINDSOR  WINNIPEG  VANCOUVER 
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The 

Seven 

Essentials 


which  must  all  be 
present  in  every 
successful  installa- 
tion of  indirect  illumi- 
nation. 


National  X-Ray  Reflector  Co. 


CHICAGO 
214  W.  Jackson  Blvd. 


NEW  YORK 
505  Fifth  Ave- 


1 )  Most  powerful  reflectors  made 

In  icdcLi  the  laiK'-^'  aiiioiuil  of  linlil  gi-ii<;r;il cil  \iy  the  lamp  against  tlic  ceil- 
in(,',  thus  allaiiiiiif;  the  ilcsiiiil  brigliiiie^ 


ilic  illumination  of  the  room  at 


niiniiiiuiii 


st   fur  cm  iciil. 


(2)  Reflectors  of  scientific  design 


lo  iliicct  llu-  lif?Iit  rays  a>rainst  ilie  ceiling  at  the  iiiupcr  angle  so  that  Ihey 
he  re  rcllccled  fioni  ihf  rcilinK       evenly  HkIu  tlie  room,  and  corrugated 


In   |'re\'enl  ^(leak^ 


cilinn. 


(3)  Reflectors  of  lasting  brilliancy 

so  that  the  illumination  docs  not  become  dim  with  the  passing  of  lime  on 
account  of  the  reflecting  surface  deteriorating, 

(4)  Scientific  installation  to  produce  known  results 

riic  reffeclors  must  he  the  pKjper  iiumlier  of  inclies  heinu  llie  ceiling,  the 
fixtures  must  be  spaced  correctly,  the  bowls  nuist  contain  the  riglit  type  of 
reflector   (concentrating  or  distributing),  etc. 

(5)  Natural  seeing  conditions  for  the  eye  to  work  by 

There  must  be  no  visible  light  sources.  No  sharp  shadows.  No  direct  or  reflected 
glare.     Xo  blotcliy  illumination.     No  light  rays  striking  the  eye  directly. 

(6)  Low  maintenance  cost 

Washing  of  the  reflectoi  s  nnisl  lie  made  unnecessary  to  save  time  (Labor 
cost).  Handling  of  the  leliectors  and  latiips  must  be  reduced  to  a  minimum 
In   save   breakage.      (  I^iinipment  cost). 

(7)  Variety  and  Harmony  in  fixture  design 

The  interior  bowl  equipnient.  i.e.,  the  powerful  leHectors,  the  holders  tu 
keep  them  in  the  right  ijosilion  with  relation  t<i  the  lamp,  etc..  must  be  inter- 
changeable and  adjustable  lo  special  designeil  li.xtures  to  harmonize  with 
ditTerent  interiors. 

Hefore  we  applied  science  in  perfecting  X-I<.\ lellectors,  and  their  appliances, 
which  embody  ALL  these  essentials,  ..atisfactni  y  Indirect  Illumination  was 
impossible.     Time  has  not   changetl  this  condition! 

These  powerful  X-R.'\^■  reflectors  and  interior  bowl  eipiipment  are  manu- 
factured exclusively  by  us  and  used  solely  with  the 

EYE  COMFORT  SYSTEM 

of  Indirect  Illumination 

The  most  cjinplete  and  best  equipped  Eng^ineeriiig  Departiiieiit  in  the  country 
is  always  at  your  ser\  ice. 


NEWTYPE 

BERGMANN 
LAMPS 


{Tungsten  Filament) 


The  Unbreakable  Kind 

Are  Now  Ready  for  Delivery 

We  guarantee  delivery  to  you  in  good  condition 
EXCLUSIVE  CANADIAN  UlSTHIBl  TORS 


P.  H.  KLEIN  CO., 


329  CRAIG  STREET  WEST 

MONTREAL,  P.  Q. 


LIVE  AGENTS  WANTED  ALL  OVER  CANADA 


LIMITED 
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Every  Electrical  Man  Should 

Have  This  Book 

Every  year  many  men  get  this  book  because  they  find  it  of  value 
to  them.  From  it  they  get  valuable  information — up-to-date  informa- 
tion, on  such  subjects  as  lightning  in  general;  installation  of  lightning 
arresters ;  grounding ;  distribution ;  inspection ;  and  it  contains  the 
most  concise  and,  we  have  been  told,  the  best  section  covering  defi- 
nitely, by  diagrams,  etc.,  exactly  what  type  of  lightning  arrester  is 
exactly  suited  to  any  given  circuit,  A.C.,  D.C.  or  Arc. 
Wouldn't  all  of  this  be  of  value  to  you? 

It  also  tells  and  shows  why  the  small  air-gap,  the  low  series  resis- 
tance and  the  circuit  breaker  used  in  conjunction  only  in  the  Garton- 
Daniels  Lightning  Arrester  have  given  a  lightning  arrester  which, 
first  of  all,  does  give  protection — it  can't  help  it;  why  no  disturbances, 
winking  lights,  low  voltages,  etc.,  can  occur  on  a  circuit  when  such  an 
arrester  discharges ;  why  it  is  practically  impossible  for  it  to  ground 
or  short-circuit  your  lines.  In  short,  why  you  will  get  from  it  com- 
plete lightning  protection. 

The  only  way  you  can  get  all  this  information  in  one  place  is  from 
this  book    The  easiest  way  for  you  to  get  a  copy  is  to  write  and  ask  us  for  one  now. 

Garton-Daniels'  Lightning  Arresters  are  sold  in  Canada  by  John  Millen  &  Son,  Limited,  Mont- 
real, Toronto,  Winnipeg,  Vancouver,  and  l)y  jobbers  generally  throughout  the  world. 

Electric  Se^kvtce^  Supples  Ca 

Manufacturers  of  RaiWay  Material  anH  Electrical  Supplies 
Philadelphia,  17th  and  Cambria  Sts.  New  York,  Hudson  Terminal  Chicago,  417  So.  Dearborn  St. 


J^UNDREDS  of  distribution  problems  have  taught  us 
the  importance  of  little  things — things  that  even  you 
might  be  pardoned  for  overlooking. 

That  is  why  you  will  find  it  most  satisfactory  to  use  our 
Cable  Bells,  Potheads  and  Cable  Terminals. 

Write  for  our  big  blue  catalog. 

Electrical  Engineers  Equipment  Co. 

10-12  N.  Desplaines  St.,  Chicago,  111. 
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The  Micro-thermometer 

The  Department  of  Marine  &  Fisheries  has  just  issued 
a  report  of  experiments  performed  with  Professor  Barnes' 
micro-thermometer,  on  an  instrument  devised  to  determine 
the  presence  of  icebergs.  The  report  deals  with  readings 
taken  on  a  trip  of  the  C.G.S.  Montcalm  and  on  a  trip  across 
the  Atlantic  on  board  the  R.M.S.  Victorian.  Some  extremely 
interesting  and  unexpected  results  are  obtained  not  the  least 
unexpected  being  the  temperature  conditions  found  in  the 
immediate  neighborhood  of  icebergs.  In  every  case  as  an 
iceberg  was  approached  it  was  found  that  the  temperature 
increased  almost  uniformly  to  the  extent  of  about  a  degree 
over  a  five  mile  circle  surrounding  the  iceberg.  This  rise 
in  temperature  was  very  marked  on  the  micro-thermometer, 
which  is  a  very  sensitive  instrument,  and  occurred  without 
exception  in  every  set  of  readings  taken  as  the  ship  either 
approached  or  left  a  berg  so  that  Professor  Barnes  is  satis- 
fied his  instrument  will  detect  the  presence  of  icebergs  with- 
out fail.  In  \\ew  of  the  success  of  these  experiments  it  is 
evident  that  much  added  safety  would  result  in  the  general 
adoption,  by  all  steamships,  of  this  device. 

In  theory  the  micro-thermometer  is  a  very  simply  de- 
signed apparatus.  It  consists  of  a  coil  of  wire  of  approxi- 
mately 125  ohms  resistance  which  is  enclosed  in  a  metal 
bulb  and  placed  just  below  the  surface  of  the  water  at  the 
side  of  the  ship.  This  coil  constitutes  the  resistance  in  one 
of  the  four  arms  of  an  ordinary  Wheatstone  bridge.  Two 
of  tile  remaining  arms  carry  constant  resistances,  the  third 
arm  being  variable.  As  the  temperature  of  the  water  varies 
the  resistance  of  this  coil  also  varies  so  that  the  temperature 
of  the  water  is  easil}'  calculated  from  the  resistance  readings 
taken. 


Thury  System  Favored 

A  report  has  just  been  made  to  the  Government  of  Swe- 
den by  Messrs.  Holmgren  and  Centerwall,  engineers,  on  the 
question  of  the  transmission  of  20,000  kilowatts  of  electric 
energy,  a  distance  of  some  200  miles,  between  Trollhatten  in 
Sweden  to  Copenhagen  in  Denmark.  The  report  deals  with 
the  type  of  generation  and  transmission  best  suited  to  the 
particular  conditions  existing  on  this  line  which  are  unusual 
in  that  the  Strait  of  Oresund,  '.'>y2  miles  wide,  has  to  be 
crossed  on  the  way.  The  difficulty  of  transmitting  alter- 
nating current  across  this  Strait  was  the  chief  obstacle  and 
probably  the  determining  factor  in  the  final  recommendation 
of  a  transmission  at  90,000  \'oIts  direct  current. 

.\t  Trollhatten  it  will  be  remembered  there  is  a  present 
development  of  80,000  h.p.  with  sufficient  power  for  20,000 
h.p.  addition.  Generation  is  at  25  cycles  and  the  Copenhagen 
requirements  are  for  50  cycles.  As  the  requirements  of 
Copenhagen  are  approximately  this  20,000  h.p.,  the  question 
resolved  itself  into  the  most  economical  method  of  develop- 
ing this  amount  at  Trollhatten,  transmitting  it  to  Copen- 
hagen, and  transforming  to  50  cycle  a.c.  current. 

Three  general  plans  were  considered  as  follows:  First, 
the  cost  of  generating  and  transmitting  direct  current  and 
converting  it  into  50  cycle  a.c.  current  at  Copenhagen; 
second,  the  cost  of  generating  alternating  current  converting 
it  into  direct  current  at  Trollhatten,  transmitting  by  direct 
current  and  eventually  converting  back  to  50  cycles  at 
Copenhagen,  and  third,  cost  of  generating  and  transmitting 
alternating  current  and  eventually  converting  it  to  50  cycles 
at  Copenhagen. 

The  estimated  cost  of  the  three  systems  is  given  below. 
Estimates  were  made  on  both  a  wood  pole  and  an  iron  pole 
transmission  line  for  the  direct  current  transmission,  also  a 
ground  return  and  metallic  return.  It  will  be  seen  from  these 
figures  that  the  direct  current  system  of  generation  and 
transmission  possesses  decided  advantages  in  cost  over  the 
other  methods  discussed. 

n»  cy.  cur- 
Total  cost.    Annual  rent  avail- 
dollars     Expense  able  at  Co- 
dollars  penhagen 
kw. 

Generate  d.c;  transmit  d.c. 

Wood  poles,  ground  return  .  .  1,202,000  125,000  11,225 
Iron  poles,  ground  return  ....  1,269,200  130,500  11,225 
Wood  poles,  metallic  return  .  .  1,643,700  157,300  10,830 
Iron  poles,  metallic  return  . .  1,715,300  163,300  10,830 
Generate  a.c;  transmit  d.c. 

Wood  poles,  ground  return  ...  1,350,600  141,800  10,040 
Iron  poles,  ground  return  .  .  .  1,418,000  147.200  10,040 
Wood  'poles,  metallic  return  .  .  1,782,700  174,500  9,640 
Iron  poles,  metallic  return   ...  1,862,000    180,800  9,640 

Generate  a.c;  transmit  a.c   1,593,000    163.000  10,440 

The  system  of  generation  recommended  therefore,  is  that 
known  as  the  Thury  system.  Instead  of  two  turbine  units 
as  originally  planned,  there  would  now  be  four,  each  driving 
five  generators  in  series,  each  generator  wound  for  4,500 
\olts.  These  20  generators  coupled  in  series  would  give 
90,000  volts  at  which  pressure  it  is  proposed  to  transmit. 

Smoke  and  Sawdust  Abatement 

A  civic  committee  which  for  sonic  montlis  past  has  been 
in  operation  as  a  "Smoke  and  Sawdust  .-\batement  Nuisance 
Committee,"  at  Vancouver,  to  consider  ways  and  means  to 
obviate  those  two  evils  in  the  city,  recently  concluded  its 
labors  by  recommending  tn  the  council  a  proposal  from  the 
Public  Service  Corporation  to  supply  electric  light,  heat  and 
power  to  consumers  in  the  city.  It  is  the  intention  of  the 
company  to  develop  electricity  and  steam  heat  from  the  re- 
fuse at  the  various  lumber  mills  in  \^ancouver  and  at  the 
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same  time  do  away  with  a  great  deal  of  smoke  and  sawdust. 
Broadly  speaking,  the  recommendations  of  the  civic  com- 
mittee were  as  follows: 

The  franchise  is  to  be  for  thirty  years,  but  the  company 
is  to  have  no  exclusive  right  for  such  a  franchise.  The  city 
is  to  have  the  option  of  purchasing  the  company  as  a  going, 
concern  after  twenty  years,  and  at  the  end  of  each  succeed- 
ing five-year  period.  Disputes  as  to  price  are  to  be  settled 
by  arbitration. 

The  supply  charges  to  consumers  are  to  be:  For  electric 
light,  8  cents  per  kilowatt  hour,  to  be  subsequently  reduced 
to  7  and  6  cents;  for  heat  $1.00  per  1,000  pounds  of  steam 
pressure  developed  by  the  company.  A  discount  of  10  per 
cent,  if  bills  are  paid  within  ten  days.    No  meter  rents. 

In  consideration  of  the  franchise  the  company  are  to  pay 
the  city  1  per  cent,  on  the  first  ten  years'  gross  earnings,  2 
per  cent,  on  the  gross  earnings  for  the  ensuing  five  years, 
and  per  cent,  for  the  balance  of  the  term;  they  also  must 
start  operations  within  18  months  and  expend  $50,000 
within  this  period,  otherwise  the  agreement  will  lapse. 


Large  Producer-Gas  Plant 

The  Canadian  Car  &  Foundry  Company  of  Fort  Wil- 
liam, Ont.,  have  recently  installed  three-600  kw.,  60  cycle, 
.3-phase,  500  volt  a.c.  generators.  The  generators  will  be 
driven  by  producer  gas  engines  and  it  is  claimed  that  this 
will  be  the  largest  producer  gas  engine  plant  in  Canada.  The 
engines  are  being  supplied  by  the  Mesta  Machine  Company 
of  Pittsburgh,  Pa.,  and  are  of  the  single  tandem,  horizontal, 
double  acting,  4  cycle  type,  cylinders  28  ins.  diameter  by  36 
ins.  stroke,  to  operate  at  a  speed  of  150  r.p.m.  The  main 
gas  plant  consists  of  four  double  bituminous  coal  generator 
sets  furnished  by  the  R.  D.  Wood  &  Company,  Philadelphia, 
Pa.  This  gas  plant  was  originally  intended  for  fuel  gas 
purposes,  but  as  it  is  necessary  to  intermittently  change  from 
the  water  gas  operations  to  producer  gas,  it  was  decided  to 
utilize  the  waste,  or  producer  gas  for  power  purposes.  This 
gas  will  contain  more  than  10  per  cent,  hydrogen  by  volume 
and  is  particularly  suitable  for  use  in  gas  engines. 

The  fuel  gas  which  will  be  used  for  furnace  work  will 
have  a  heat  value  of  300  B.t.u.  per  cubic  foot,  and  will  con- 
tain 50  per  cent,  hydrogen  and  50  per  cent,  of  carbon  mon- 
oxide. The  operation  of  the  producers  will  be  such  that  it 
will  be  practically  impossible  to  mix  the  gases,  that  is  to 
say,  the  regulation  of  the  gas  will  be  automatic,  eliminating 
any  liability  of  water  gas  being  carried  to  the  engines.  In 
the  use  of  double  generating  sets  the  gas  is  drawn  ofT  the 
top  of  one  generator  and  down  through  the  incandescent  coal 
mass  of  the  other,  the  tar  being  consumed  and  converted 
into  gas,  thereby  increasing  the  efficiency  of  the  plant.  The 
resulting  deposits  of  soot  will  be  disposed  of  through  a 
Thiesen  washer. 


Revolving  Field  in  Induction  Motor 

We  illustrate  herewith  a  device  which  shows  graphically 
how  the  revolving  field  is  produced  by  the  action  of  alter- 
nating currents  in  a  three-phase  a.c.  induction  motor.  This 
device  is  a  very  clever  scheme  gotten  out  by  Fairbanks- 
Morse  &  Company  and  named  by  them  the  Fairbanks-Morse 
Current  'o  Scope.  It  will  be  found  especially  valuable  for 
students  or  others  who  are  desirous  of  obtaining  an  insight 
into  the  theory  underlying  the  operation  of  induction 
motors. 

An  induction  motor  is  in  general  made  up  of  a  stator 
into  which  a  three-phase  alternating  current  is  fed  and  a 
rotor  containing  coils  of  wire  short  circuited  on  themselves. 
As  the  current  in  any  phase  passes  through  its  different 
values  a  condition  is  created  in  this  stator  which  is  equiva- 


lent to  a  revolving  magnetic  field.  At  the  same  time  induced 
currents  in  the  rotor  produce  a  magnetic  field  which  inter- 
acts with  the  magnetic  field  of  the  stator  and  so  produces 
rotation.  It  is  to  study  these  conditions  graphically  that 
this  new  device  has  been  worked  out. 

The  cut  shown  herewith  is  not  a  fair  reproduction  of  the 
original  device  in  that  the  original  is  made  up  in  colors — 
black,  red  and  green  representing  the  different  phases.  The 
colors  are  also  used  for  other  distinguishing  purposes.  A  fair 
idea  of  the  work  of  the  device  may  however,  be  obtained  from 
the  following  brief  description. 

In  the  centre  of  the  Current  'o  Scope  there  are  two  cir- 
cular openings  through  which  will  be  seen  three  radial  lines 
representing  three  phases.  These  three  lines,  together  with 
the  arrows  and  signs  spoken  of  later  are  painted  on  a  cir- 
cular disc  which  revolves  on  a  central  axis  behind  the  open- 


ings shown  in  the  figure.  When  a  line  appears  in  the  upper 
circle  it  is  taken  to  indicate  a  current  in  the  positive  direc- 
tion and  a  line  in  the  lower  circle  represents  a  current  in 
the  negative  direction.  Also  the  length  of  the  lines  is  cal- 
culated to  represent  the  strength  of  the  current  at  any  in- 
stant. It  will  be  seen  that  by  revolving  this  disc  the  length 
of  the  lines  will  vary  from  a  maximum  positive  to  a  zero 
value,  to  a  maximum  negative,  back  to  zero,  and  finally  to  a 
maximum  positive  again.  This  represents  one  cycle.  In  the 
same  way  by  turning  the  disc  through  stated  angles  the  rela- 
tion of  the  current  values  in  the  three  phases  at  any  instant 
can  be  determined. 

The  outer  part'  of  the  diagram  shows  the  frame,  core 
and  windings  of  a  two-pole,  three-phase  induction  motor. 
The  arrows  running  around  the  core  on  the  left  hand  side 
indicate  the  lead  wires.  As  the  disc  is  turned  arrows  appear 
through  the  slots  as  indicated,  which  show  the  direction  of 
the  currents  in  the  different  phases  at  any  instant.  Crosses, 
dots  and  zeros  also  appear  through  the  openings  as  shown 
to  indicate  the  direction  of  the  current,  a  cross  meaning 
that  the  current  is  flowing  away  from  the  observer,  a  dot 
indicating  currents  flowing  towards  the  observer,  and  a  zero 
indicating  no  current.  The  shaded  portions  of  the  disc, 
which  in  the  original  are  red  and  black,  show  through  the 
inner  rectangular  slots  and  indicate  the  strength  and  direc- 
tion of  the  magnetic  field  produced  by  the  combination  of 
currents  flowing  in  the  three  phases.  The  deeper  shaded  por- 
tions where  the  letters  N.  &  S.  appear  indicate  the  point  of 
maximum  field  strength,  and  the  lighter  shaded  portions  in- 
dicate the  gradual  weakening  of  the  field  on  either  side  of 
these  points. 


Victoria  has  eight  public  charging  stations  for  electric 
pleasure  cars  and  trucks. 
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Telegraph  Statistics  of  Canada 

A  copy  of  lelcgraph  statistics  of  the  Dominion  of  Canada 
for  the  year  ending  June  .iOtli,  1912,  is  just  to  hand.  The 
statistics  were  oljtained  from  telegraph  companies  under 
authority  of  an  amendment  to  the  railway  act  passed  by  par- 
liament in  1911  and  is  therefore  the  first  statistical  report  on 
the  telegraph  interests  of  Canada.  The  statistics,  however, 
are  not  complete  in  that  they  relate  only  to  companies  en- 
gaged in  the  commercial  telegraph  business  and  have  no  re- 
ference to  railway  telegraph  interests.  However,  where  com- 
panies conduct  both  a  commercial  and  a  railway  telegraph 
system  a  report  has  been  made  on  the  commercial  end  of  the 
business. 

Geographically,  it  might  be  said  that  the  Maritime  Pro- 
vinces are  served  by  the  Western  Union,  the  Canadian  Paci- 
fic and  the  Anglo-American  Companies,  although  the  last 
named  is  leased  and  operated  by  the  Western  Union.  The 
Dominion  Government  operates  lines  in  the  unsettled  sec- 
tions of  the  lower  Provinces,  chiefly  as  aids  to  navigation. 
The  Central  Provinces  of  Ontario  and  Quebec  are  served  by 
the  Great  North  Western,  the  Canadian  Pacific  and  the  North 
American  Companies,  as  well  as  by  the  Temiskaming  & 
Northern  Ontario  Railway  Commission.  The  Western  Pro- 
vinces have  the  lines  of  the  Canadian  Pacific,  the  Great  ISjorth 
Western,  the  Grand  Trunk  Pacific,  the  Canadian  Northern 
and  the  Dominion  Government. 

The  pole  mileage  operated  in  Canada  for  commercial  pur- 
poses according  to  the  report  amounts  to  40,785;  the  wire 
mileage  to  167,939.  These  figures  are  made  up  as  follows: — 
Nova  Scotia — pole  mileage  2,828,  wire  mileage  9,878;  New 
Brunswick — pole  mileage  1,867,  wire  mileage  8,376;  Prince 
Edward  Island — 14  "miles  and  14  miles;  Quebec — 7,51.5  and 
24,349  miles;  Ontario — 10,514  and  58,207;  Manitoba — 3,803  and 
18,184;  Saskatchewan— 5,382  and  21,257;  Alberta— 2,895  and 
j  4,491;  British  Columbia — 3,467  and  10,571;  Yukon— 2,498 
and  2,713.  It  will  be  seen  that  there  is  an  average  of  a  little 
over  four  wires  for  each  pole  represented.  The  public  ser- 
vice of  tele'graph  companies  operating  in  Canada  was  repre- 
sented in  the  transmission  of  9,252,540  land  messages  and 
768,559  cablegrams  during  the  year.  The  total  number  of 
employees  reported  was  4,828;  the  salaries  and  wages  paid, 
amounted  to  .$2,703,032. 

The  report  contains  also  a  quantity  of  interesting  .his- 
torical information  with  reference  to  the  early  days  of  the 
older  companies.  In  this  connection  the  following  paragraph 
will  be  of  interest  as  showing  that  the  first  Canadian  tele- 
graph line  was  operated  in  1846.  In  the  United  States  a  line 
had  been  opened  for  public  business  one  year  earlier.  It 
was  written  by  Mr.  A.  F.  Easson,  whose  association  with 
Canadian  Telegraphs  dates  back  as  far  as  1849. 

"As  early  as  1846,  T.  D.  Harris,  a  hardware  merchant  of 
Toronto,  and  a  few  public  spirited  Canadian  gentlemen  asso- 
ciated themselves  into  a  company  to  secure  the  construction 
of  a  line  of  Morse  telegraph  between  Toronto  and  Niagara, 
via  Hamilton  and  St.  Catharines.  The  money  needed  was 
easily  raised,  and  when  at  last  the  company  was  fully  organ- 
ized it  was  named  'The  Toronto,  Hamilton,  Niagara  &  St. 
Catharines  Electro  Magnetic  Telegraph  Company,'  with  a 
capital  of  $16,000,  and  for  which  a  suitable  charter  was  pro- 
cured. The  line  was  built  by  Samuel  Porter,  long  and  favour- 
ably known  in  United  States  telegraphic  circles.  It  will  be 
remembered  that  a  telegraph  line  between  Washington  and 
Baltimore  was  first  opened  for  public  business  in  the  United 
States  on  April  1st,  1845.  Up  to  that  date  the  line  had  been 
worked  by  Prof.  Morse  and  his  associates  as  a  curiosity.  Mr. 
Porter  suspended  a  wire  across  the  Niagara  River  to  connect 
the  wire  at  Queenston  with  Lewiston,  N.Y.,  and  built  for 
this  first  Canadian  telegraph  com]3any  an  honest  and  well  ap- 
pointed line," 


Personal 


M.  Jno.  W.  Williams,  secretary-treasurer  the  London 
.Street  Railway  Company  has  resigned. 

Mr.  A.  G.  Sangster,  electrical  superintendent  for  tiie  last 
three  years  of  the  Saskatoon  municipal  system,  has  resigned. 

Mr.  Albert  Wheaton,  electrical  inspector  for  Saskatoon 
for  the  past  eighteen  months,  has  resigned  to  go  into  private 
business. 

Mr.  Edward  Hanson,  late  of  the  Montreal  Light,  Heat  & 
Power  Company,  has  been  appointed  electrical  superintend- 
ent of  light  and  power  in  Saskatoon. 

Mr.  R.  M.  Hannaford  is  acting  chief  engineer  of  the 
Montreal  Tramways  Company,  following  the  resignation  of 
Mr.  J.  D.  Evans,  chief  engineer,  a  few  weeks  ago. 

Mr.  Louis  W.  Pratt  has  been  appointed  sales  manager  of 
the  Hamilton  Cataract  Power,  Light  &  Traction  Company. 
Limited,  with  Mr.  W.  E.  Goring,  assistant  sales  manager. 

Mr.  White,  formerly  superintendent  of  the  city  electrical 
department.  Saskatoon,  has  been  appointed  superintendent  of 
the  new  street  railway  system  which  went  into  operation 
there  January  1. 

Mr.  Frederic  Nicholls,  president  the  Canadian  General 
Electric  Company,  visited  Vancouver  recently  in  connection 
with  the  affairs  of  the  company.  The  C.  G.  E.  has  a  branch 
at  1065  Pender  street  west,  Vancouver. 

Mr.  W.  A.  Ostom,  chief  electrician  in  the  Saskatoon 
power  house  for  the  past  year,  has  resigned  to  again  enter 
the  employ  of  the  Canadian  General  Electric  Company,  as 
superintendent  of  construction  in  the  west. 

Mr.  R.  H.  Sperling,  general  manager  of  the  B.  C.  E.  R. 
Co.,  spent  a  few  days  with  the  Victoria  officials  at  the  end 
of  January.  Mr.  Sperling  was  much  pleased  with  the  pro- 
gress in  Victoria  since  his"  visit  to  England. 

Mr.  F.  J.  Gibbons  has  been  appointed  sales  manager  of 
the  Jefferson  Glass  Company,  succeeding  Mr.  Griffith  who  is 
returning  to  the  United  States.  Mr.  Gibbons  was  formerly 
sales  manager  of  the  Macbeth-Evans  Glass  Company. 

Mr.  Julian  C.  Smith,  superintendent  of  the  Shawinigan 
Water  &  Power  Conit^any,  Montreal,  has  been  made  a  mem- 
ber of  the  Institution  of  Electrical  Engineers.  There  are 
now  eight  members  in  the  Dominion  of  Canada. 

Mr.  Seth  B.  Smith,  who  until  recently  was  the  Vancouver 
manager  of  the  Hinton  Electric  Company,  Victoria,  is  now 
the  Vancouver  representative  of  the  Canadian  Moloney  Elec- 
tric Company  of  Windsor,  Out.,  with  offices  in  the  Vancouver 
Block. 

Mr.  R.  S.  Kelsch,  Montreal,  has  left  for  a  long  holiday 
in  the  West.  He  has  lately  been  under  the  weather  but 
hopes  to  return  with  much  improved  health.  Mr.  Kelsch 
will  .  visit,  among  other  places,  Vancouver,  Seattle,  San 
b'rancisco,  and  Los  Angeles. 

Mr.  Alfred  Still,  chief  electrical  engineer  to  the  Algoma 
Steel  Corporation  and  for  the  past  year  located  at  Magpie 
Mine  where  he  has  had  charge  of  the  installation  of  a  genera- 
ting plant  and  transmission  line,  has  resigned  his  position 
to  associate  himself  with  the  School  of  Electrical  Engineer- 
ing of  Purdue  University,  Lafayette.  Ind. 

Mr.  Alvin  Schlarbaum,  B..\.Sc..  '09,  has  >evered  his  con- 
nection with  Messrs.  Smith,  Kerry  &  Chace  as  assistant  en- 
gineer on  the  Healey  Falls  development,  to  accept  the  posi- 
tion of  hydro-electric  engineer  for  the  Kiordan  Pulp  &  Pa- 
per Company,  Limited,  of  Hawkesbury  and  Merritton,  Ont. 
The  above  company  plan  to  develop  9,000  h.p.  on  the  Rouge 
River  to  meet  the  demand  of  recent  extensions  to  their  plant, 
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Telephone  Statistics 

A  copy  of  telephone  statistics  of  the  Dominion  of  Canada 
for  the  year  ending  June  30th,  1912,  contains  much  interest- 
ing information  on  telephone  operations  during  the  past 
year.  The  number  of  companies  making  a  statistical  return 
to  the  government  totalled  683,  an  increase  of  146  over  the 
previous  year.  It  is  not  considered  probable  that  the  depart- 
ment has  a  complete  list  of  telephone  companies  operating, 
as  it  is  very  difficult  to  get  the.  names  and  addresses  of  all 
telephone  organizations.  "  The  report  however,  is  believed  to 
give  a  reasonably  full  account  of  telephone  interests  in 
Canada. 

In  the  provinces  of  Manitoba  and  Alberta  practically  all 
the  telephone  companies  have  been  absorbed  by  the  provin- 
cial governments.  In  Saskatchewan  this  process  of  absorp- 
tion is  in  progress  although  there  are  approximately  200  dis- 
tinct corporations  still  operating  on  an  independent  footing. 
In  Ontario  and  Quebec  the  Bell  Telephone  Company  oper- 
ate by  far  the  greater  number  of  telephones  but  the  number 
of  independent  systems  is  rapidly  increasing.  The  condi- 
tions in  the  various  provinces  as  regards  companies  and  the 
number  of  telephones  they  operate  is  as  follows: 

Ontario — a  total  of  369  organizations  made  up  as  follows; 
Municipal  27,  stock  133,  co-operative  97,  partnership  28,  pri- 
vate 84.  The  total  number  of  telephones  in  service  is  172,- 
.506,  of  which  the  Bell  Telephone  Company  have  119,843 
These  telephones  are  about  evenly  divided  between  central 
and  magneto  type,  there  being  89,875  of  the  former  and 
82,631  of  the  latter.  Most  of  the  central  energy  type  are 
owned  by  the  Bell  Telephone  Company,  namely  81,967. 

Quebec — the  number  of  organizations  is  62  made  up  of 
23  stock,  12  co-operative,  3  partnership,  24  private.  The  total 
number  of  telephones  in  use  is  66,575,  of  which  45,906  are 
central  energy  and  20,667  are  magneto.  In  this  case  also, 
the  Bell  Telephone  Company  own  a  very  great  majority  of 
the  telephones  or  a  total  of  54,493  of  which  44,900  are  cen- 
tral energy  type. 

Saskatchewan — this  province  stands  second  in  the  num- 
ber of  organizations,  which  totals  206.  This  includes  the 
government  owned  system,  4  municipal,  174  stock,  24  co- 
operative and  3  private.  Out  of  a  total  of  16,670  telephones 
in  service  the  government  controls  11,014,  leaving  5,656  to 
the  other  205  organizations.  With  the  exception  of  the 
government  system  which  uses  5,401  central  energy  units,  all 
the  telephones  in  Saskatchewan  are  the  magneto  type. 

Nova  Scotia — there  are  twelve  telephone  organizations 
in  this  province  operating  a  total  of  14,520  telephones  of 
which  14,098  are  operated  by  the  Maritime  Telegraph  and 
Telephone  Company.  As  in  the  other  provinces  the  smaller 
organizations  use  the  magneto  type  instrument. 

New  Brunswick — there  are  seventeen  organizations  in 
this  province  operating  a  total  of  12,893.  Of  this  number 
11,947  are  owned  by  the  New  Brunswick  Telephone  Com- 
pany, the  largest  number  of  telephones  owned  by  any  other 
company  in  the  province  being  327. 

British  Columbia — has  31,178  telephones  divided  among 
ten  organizations.  The  largest  of  these  is  the  British  Colum- 
bia Telephone  Company,  Limited,  with  26,486.  The  next 
largest  company  is  the  Kootenay  Telephone  Lines,  Limited, 
with  1500,  and  the  Okanagan  Telephone  Company,  Limited, 
with  1.300.  This  province  operates  a  very  large  percentage 
on  the  central  energy  plan,  the  British  Columbia  Telephone 
Company  alone  having  21,683  of  this  type  as  compared  with 
4,803  magneto. 

Alberta — as  already  stated  the  government  telephone 
system  has  absorbed  practically  all  the  smaller  organizations. 
There  remains  however,  the  city  of  Edmonton  telephone  de- 
partment, still  controlled  by  the  city  and  operating  4,104 
telephones.    This  is  an  automatic  system.    At  Red  Deer  the 


Western  General  Electric  Company,  Limited,  also  operate 
250  instruments.    The  government  owns  11,447  instruments. 

Manitoba — here  also  there  are  only  two  organizations, 
and  these  very  small  ones,  outside  of  the  government  sys- 
tem. These  are  the  Miniota  and  the  Pipestone  municipal 
telephone  system  operating  respectively  360  and  378  instru- 
ments. The  Manitoba  government  operates  38,797  tele- 
phones. 

Prince  Edward  Island — there  is  only  one  private  com- 
pany operated,  the  Prince  Edward  Island  Telephone  Com- 
pany with  1,208  instruments  on  its  lines. 

Summed  up,  of  the  total  number  of  telephones  in  service 
in  Canada,  370,884,  212,732  are  central  energy  type  and  158,- 
152  are  magneto.  During  1912  there  was  an  increase  of  37,- 
738  in  the  number  of  telephones  operated  by  central  energy 
and  an  increase  of  30,387  in  the  number  operated  by  magneto. 

The  total  number  of  miles  of  wire  is  given  as  889,572. 
This  is  divided  into  urban  and  rural  as  follows:  urban 
636,961,  rural  252,610.  This  indicates  that  there  is  one  mile 
of  telephone  wire  in  use  for  every  8.1  of  the  total  population 
of  the  Dominion  and  one  telephone  for  every  19.3.  There 
was  one  telephone  for  every  2.3  miles  of  wire.  The  class  of 
wire  used  was  as  follows:  galvanized,  271,191  miles;  copper, 
20,096;  overhead  cable,  232,393;  underground  cable,  364,875; 
submarine  cable,  1,015. 

The  aggregate  capital  expenditure  in  telephones  is  now 
placed  at  $46,276,851,  though  the  -cost  of  real  property  is 
placed  at  something  over  $10,000,000  beyond  this  figure. 
This  works  out  to  a  capitalization  of  $124.75  per  telephone  in 
use.  The  gross  earnings  from  all  telephone  companies  for 
the  year  amounted  to  about  $12,250,000  as  compared  with  a 
little  over  $10,000,000  in  the  previous  year.  Operating  ex- 
penses were  74.0  per  cent,  of  gross  earnings  as  compared 
with  69.32  for  the  previous  year.  Gross  earnings  vvork  out  to 
$33.9  per  telephone  in  use  or  $13.79  per  mile  of  wire.  Opera- 
ting expenses  represent  an  average  of  $24.52  per  telephone 
or  $10.22  per  mile  of  wire.  The  total  number  of  employees 
is  placed  at  12,783  as  against  10,425  for  the  previous  year. 


Aluminium  VS.  Copper  Conductors 

In  view  of  the  large  amounts  of  capital  and  engineering- 
enterprise  put  forward  in  the  development  of  schemes  in- 
volving the  generation  and  transmission  of  electric  power  in 
large  quantities,  the  British  Aluminium  Company  have  pre- 
pared an  economic  analysis  of  the  transmission  line  side  of 
the  question,  dealing  with  the  relative  merits  of  copper  and 
aluminium  as  the  conducting  material,  and  have  incorpor- 
ated the  results  in  a  publication  called  "Electric  Power 
Transmission."  It  is  pointed  out  that  the  fact  that  the  over 
head  link  between  the  power  plant  and  the  sub-station  is 
in  many  cases  200  to  300  miles  in  length  and  that  its  cost  may 
be  anywhere  from  $1,500  to  $3,500  per  mile  is  sufficient  jus- 
tification for  drawing  attention  to  this  matter.  It  is  em- 
phasized that  this  economic  question  is  vitally  influenced  by 
the  choice  of  conducting  material  and  that  the  results  of 
careful  study  and  comparison  of  engineers'  reports  from  all 
parts  of  the  world  go  to  demonstrate  that  the  use  of  alumi- 
nium as  against  copper  is  attended  with  economic  advan- 
tages in  almost  every  instance.  At  average  market  prices 
for  the  two  metals  the  cost  of  bare  conductors  for  the  trans- 
mission of  a  given  amount  of  power  with  a  certain  specified 
voltage  drop  is  some  35  per  cent,  to  45  per  cent,  lower  for 
aluminium  than  for  copper.  Pole  lines  erected  for  carrying 
aluminium  conductors  are,  for  technical  reasons,  somewhat 
the  more  costly,  but  the  net  result  on  the  over-all  cost  is 
almost  invariably  in  favor  of  aluminium.  The  following  in- 
formation taken  from  this  publication  has  special  bearing 
on  the  sul)ject  in  c|uestion. 
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Properties  of  Aluminium  and  Copper 

Under  these  circumstances  especially,  the  very  decided 
econoiny  effected  by  the  use  of  aluminium  as  against  copper 
conductors  is  a  powerful  influencing  factor,  and  in  very  fre- 
(|uent  circumstances  the  deciding  one.  Many  objections 
liave  from  time  to  time  been  brought  against  the  use  of  alu- 
minium for  bare  conductors,  but  it  may  by  this  time  be 
safely  said  to  have  lived  them  down.  The  fact  that  such 
extensive  transmission  undertakings  as  the  City  of  Winnipeg 
hydro-electric  undertaking,  the  Hydro-electric  Power  Com- 
mission of  Ontario,  The  Pacific  Gas  and  Electric  Corpora- 
tion, Energie  Electrique  du  Littoral,  Mediterranean,  the 
Ujukanfos  A.G.  in  Norway,  and  many  other  important  con- 
cerns are  using  aluminium  conductors  almost  exclusively  is 
sufficient  testimony  to  their  merits.  The  principal  char- 
acteristics of  aluminium  as  an  electrical  conductor  are  here 
set  forth. 

Conductivity. — The  conductivity  of  aluminium  depends 
upon  the  purity,  and,  to  a  lesser  extent,  upon  the  amount  of 
work  put  upon  the  metal  in  its  evolution  from  billet  to  the 
finished  wire  or  bar.  For  electrical  purposes,  the  employ- 
ment of  aluminium  of  special  purity  only  is  recommended, 
as  impurities  or  alloys  of  other  metals  increase  the  resis- 
tance, and  are  liable  to  introduce  trouble  from  corrosion. 
An  aluminium  conductor  of  the  same  resistance  and  length 
as  a  given  copper  conductor  will  have  an  effective  cross-sec- 
tion in  the  ratio  of  100  to  60  =  1.666.  The  effective  sec- 
tional area  of  an  aluminium  conductor  is,  therefore,  66.6  per 
cent,  greater  than  that  of  a  copper  conductor  of  same  length 
and  resistance,  and  the  diameter  will  be  some  29  per  cent, 
greater. 

Weight. — The  specific  gravity  of  cast  aluminium  is  about 
3.60,  but  when  drawn  into  wire,  this  is  increased  to  2.71.  As 
the  specific  gravity  of  copper  wire  is  about  8.95,  the  relative 
weight  of  a  given  volume  of  each  metal  is  in  the  ratio  of 
8.95  to  2.71  =  3.3.  In  other  words,  a  copper  wire  of  any 
given  size  and  length  will  weigh  3.3  times  as  much  as  an 
aluminium  wire  of  the  same  size  and  length.  Aluminium, 
therefore,  having  a  conductivity  of  60  per  cent,  of  that  of 
copper,  will  have  a  sectional  area  1.666  times  as  great  as  a 
copper  conductor  of  the  same  resistance  and  length,  and  the 
ratio  of  the  weights  will  be  3.3  to  1.666  —  1.98;  that  is  to 
say,  a  copper  conductor  of  any  given  resistance  and  length 
will  weigh  approximately  twice  as  much  as  an  aluminium 
conductor  of  the  same  resistance  and  length. 

The  weight  of  an  aluminium  conductor  being  only  haif 
that  of  equivalent  copper,  it  follows  that  the  cost  of  trans- 
port, erection;  and  handling  will  be  proportionately  less,  and 
consequently,  at  anything  under  twice  the  price  per  lb.  of 
copper,  it  will  be  more  economical  to  employ  aluminium. 

Tensile  Strength. — The  tensile  strength  of  aluminium  de- 
pends largely  upon  the  amount  of  work  that  is  put  upon  it 
during  its  evolution  from  the  billet  or  slab  to  the  finished 
article.  It  is  usual  for  extensive  undertakings  embodying 
long  span  construction,  to  draw  wire  having  very  much 
greater  breaking  loads,  and  this  special  material  usually  com- 
mands a  slightly  enhanced  price.  In  stranding  aluminium 
wire,  it  is  not  good  practice  to  employ  strands  of  a  smaller 
size  than  13  S.W.G.,  as  the  stresses  are  more  evenly  distri- 
l)uted  in  a  cable  of  few  layers.  Use  has  been  made  in  some 
quarters  of  a  soft-drawn  or  hemp  core,  but  neither  practice 
is  to  be  commended,  the  most  satisfactory  method  being  to 
strand  in  the  usual  way,  feeding  the  core  slack  into  the 
stranding  machine,  so  that  the  outer  layers  take  the  major 
part  of  the  pull. 

Temperature-Resistance  Coefficient. — The  coefficient  of 
increase  of  resistance  with  temperature  varies  somewhat  with 
the  extent  and  nature  of  the  impuriti_es  present,  and  the  tem- 
perature range  over  which  it  is  taken,  but  is  in  all  cases 
somewhat  lower  than  for  copper.    Tests  made  on  different 


.samples  of  commercially  pure  aluminium  give  figures  vary- 
ing from  between  .32  and  .39  per  cent,  per  degree  C.  be- 
tween 0  and  50°  C.  compared  to  .38  to  .43  for  copper. 

Expansion  Coefficient. — The  coefficient  of  linear  expan- 
sion being  somewhat  greater  with  aluminium  than  with  cop- 
per, due  allowance  has  to  be  made  for  this  when  installing. 

The  physical,  mechanical  and  electrical  properties  of  alu- 
minium and  copper  are  compared  in  the  following  table: — 


Al. 

.  Cu. 

27 

63.2 

10.6 

7.2 

Position  in  electro-clieniical  series  ...  . 

10 

24 

Melting  point,  degrees  Centigrade  

025 

1,0(50 

Melting  point,    degrees  Fahrenheit 

1,150 

1,940 

0.212 

0.094 

Tliermal  conductivity  (silver  ^=  100)   .  . 

.31.3 

73.6 

Electric  conductivity  (silver         100)   .  . 

58.5 

97.5 

Coefficient  of  linear  expansion  per  °C.  . 

.0000234 

.0000107 

Coefficient  of  linear  expansion  per  °F.  . 

.0000130 

.U0U0093 

.Specific  gravity,  cast  

2.60 

8.78 

.Specific  gravity,  rolled  or  drawn   

2.71 

8.95 

Tensile  strength  in  lbs.  per  sq.  in  

20,000—30,000 

40,000—60,000 

Tensile  strengtli  in  kgs  per  sq.  mm.  .  .  . 

15—20 

30—40 

Elastic  limit  as  %  of  tensile  strength  .  .  . 

co% 

65% 

Modulus  of  elasticity  in  lbs  per  sq.  in.  . 

9,000,000 

16,000,000 

Modulus  of  elasticity  in  kgs.  per  sq.  mm 

6,330 

11,200 

Specific  resistance  in  microhms  Soft 

2.827 

1.696 

per  cm.  cu.  at  60°  F.  (15.5°  C.)  Hard 

2.S84 

1.730 

Specific  resistance  in  microhms  Soft 

2.0G7 

1,.582 

per  cm.  cu.  at  0°  C.  (32°  F.)  Hard 

2.768 

1.614 

Resistance  of  conductor  1,000  yds.  Soft 

.  0400S 

.02404 

long  by  1  sq.  in.  cross  section  ,  Hard 

.04089 

.02453 

Coefficient  of  increase  of         Per  °C.  .. 

.0032— .004 

.0038— .0043 

resistance  with  temperature    Per  °F.  . 

0018— .0022 

.0021— .002  4 

Weight   per   1,000   yds.   by    1    sq.  in. 

nominal  section,  lbs  

3,520 

11,700 

Weight  per  100  ft.  by  1  sq.  in.  nominal 

117.3 

392 

Ratio  of  conductivities  for  equal  area  . 

.6 

1.0 

Ratio  of  areas  for  equal  resistance   . .  . 

1.66 

1.0 

Ratio  of  diameters  for  equal  resistance  . 

1.29 

1.0 

Ratio  of  weights  for  equal  area  

1.0 

3.3 

Ratio  of  weights  for  equal  resistance  .  . 

1.0 

2.0 

High-Voltage  Losses.— Referring  to  high  tension  losses 
the  article  says: — A  very  pronounced  phenomenon  of  pre- 
sent-day high-tension  transmission  is  the  loss  which  takes 
place  due  to  corona  discharge.  This  is  a  subject  which  has 
received  considerable  study  and  it  may  now  be  said  that  its 
laws  are  fairly  well  understood.  Briefly  stated,  the  discharge 
occurs  when  the  critical  voltage  is  reached  corresponding  to 
the  limiting  steepness  of  the  potential  gradient  for  air.  As 
is  readily  seen,  a  small  conductor  postulates  a  steep  poten- 
tial gradient  and  a  correspondingly  low  critical  voltage.  If 
this  critical  pressure  is  lower  than  the  line  voltage,  a  glowing 
discharge  will  take  place,  and  involve  a  serious  loss  from  the 
line.  The  only  means  of  keeping  the  striking  voltage  up  to 
a  safe  value  is  by  the  use  of  the  largest  possible  conductor. 
Here  the  advantages  of  aluminium  are  very  pronounced,  and 
as  such  have  been  widely  recognised.  Taking  a  concrete 
example,  for  a  .06  sq.  inch  copper  conductor  with  10  feet 
spacing,  corona  commences  at  86,000  volts,  while  with  the 
aluminium  equivalent  this  becomes  106,000  \olts.  If,  there- 
fore, the  line  pressure  were  100,000  volts,  there  would  be  a 
loss  on  the  copper  conductors  of  about  3  kw.  per  mile  of 
single  circuit  line,  while  on  the  aluminium  lines  no  loss  at  all 
would  take  place.  Stormy  weather  and  high  altitudes  both 
reduce  very  considerably  the  corona  voltage,  and  augment 
the  losses. 


.\  contract  has  recently  l)een  closed  by  the  S.  Morgan 
Smith  Company  for  the  supply  to  the  Ottawa  Electric  Com- 
pany of  a  pair  of  48  in.  "Smith"  cylinder  gate  turbines  of 
1700  h.p.  capacity,  mounted  on  cast  iron  draft  chest.  These 
are  to  be  placed  in  an  open  flume  alongside  two  similar  set- 
tings furnished  by  the  same  company  about  two  years  ago. 
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Homopolar  Induction  Machines 

By  Alexander  M.  Gray  B.Sc* 

In  the  homopolar  generator,  a  direct  voltage  is  estab- 
lished between  the  terminals  of  the  machint  without  the  use 
of  a  commutator.  Such  a  machine  is  shovvn  diagrammati- 
cally  in  Fig.  1;  the  copper  drum  A  cuts  the  uniform  field  pro- 
duced by  the  exciting  coil  B  and  t',;e  induced  electromotive- 
force  established  between  the  brushes  a  and  b,  due  to  the 
cutting  of  the  field  by  the  drum,  is  constant  in  magnitude 
and  in  direction. 

One  of  the  principal  objections  to  this  type  of  machine 
is  that  the  voltage  per  drum  is  comparatively,  small;  a  drum 
10  inches  long,  revolving  with  a  peripheral  speed  of  10,000 
feet  per  minute  in  a  magnetic  field  having  a  flux  density  of 
50,000  lines  per  square  inch  would  have  a  difference  of  poten 
tial  between  the  two  ends  of  10  volts.  In  order  to  generate 
240  volts,  such  a  machine  would  require  24  drums  or  con 
ductors  connected  in  series  and  would  therefore  require  4!- 
slip  rings  each  running  at  a  surface  speed  of  10,000  feet  per 
minute,  and  also  48  sets  of  brushes  each  carrying  the  full  load 
current.  In  the  homopolar  machine  then,  although  there  is 
no  commutation  problem  to  be  solved,  there  is  the  problem 
of  designing  a  collecting  device  suitable  for  high  rubbing 
velocities,  a  problem  which  is  still  giving  a  great  deal  of 
trouble. 

Much  time  has  been  spent  in  the  endeavour  to  design  a 
homopolar  machine  which  will  not  require  sliding  contacts, 
and  the  usual  result  of  such  wasted  energy  is  a  machine  such 
as  that  shown  diagrammatically  in  Fig.  3;  the  operation  of 
this  machine  is  based  on  one  if  not  on  two  fallacies.  If  a 
direct  current  be  passed  round  the  exciting  coil  B,  a  mag- 
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Fig.  1 

netic  field  is  produced  as  shown,  and  the  assumption  is  made, 
which  may  or  may  not  be  correct  but  which  has  not  been 
proven  experimentally,  that,  as  the  rotor  C  revolves,  the 
magnetic  field  revolves  with  it,  and  the  lines  of  force  cut  the 
stationary  conductor  ab  generating  a  voltage  therein;  it  is 
also  assumed  that,  since  the  conductor  be  is  Ijrought  out 
through  a  large  opening  and  is  therefore  in  a  weak  magnetic 
field,  the  lines  of  force  will  slide  around  the  conductor  in 
some  way  or  other  without  cutting  it.  or,  if  they  do  cut  th& 
conductor,  that  the  voltage  induced  therein  will  be  very  smaii 
because  of  the  low  flux  density  in  the  surrounding  space. 

That  this  latter  assumption  is  wrong  may  be  shown  as 
follows: — In  Fig.  3  a  magnetic  field  as  represented  by  lines 
of  force,  the  lines  passing  through  iron  except  at  A,  where 
they  cross  an  air  space;  the  flux  density  in  the  air  space  is 
much  lower  than  in  the  iron.  The  direction  of  motion  of 
the  field  relative  to  the  iron  and  air  space  is  shown  by  the 
arrow  m.    In  a  certain  interval  of  time  the  line  of  force  ab 

•Assistant  Professor  Electrical  Engineering,  McGill  University. 


moves  to  ai  bi;  the  distance  moved  through  in  the  iron  is 
small,  but  that  moved  through  in  the  air  space  is  large,  so 
that,  while  the  flux  density  in  the  air  space  is  low,  the  veloc- 
ity of  the  lines  of  force  in  that  space  is  large,  and  the  same 
number  of  lines  are  cut  by  a  conductor  in  the  air  space  as  by 
a  conductor  embedded  in  the  iron. 

In  Fig.  2  the  same  total  flux  is  cut  by  conductor  be  as 
by  conductor  ab,  and  the  voltages  induced  in  these  conduc- 


Fig.  2 

tors  are  equal  and  opposite,  so  that  the  resultant  voltage 
measured  at  the  terminals  ac  is  zero. 

In  1908  a  paper  was  published  by  Carl  Hering  which 
showed  that  it  was  possible  to  have  relative  motion  of  a 
magnet  and  a  coil  of  wire  in  such  a  way  that  the  flux  thread- 
ing the  coil  could  change  and  yet  there  would  be  no  voltage 
induced  in  the  coil;  thus  in  Fig.  4,  a  loop  L  was  formed  of 
two  flexible  strips  whose  ends  pressed  together  at  the  joint 
J,  and  the  circuit  of  the  loop  was  closed  through. a  galvano- 
•meter  G.  On  moving  this  loop  over  one  leg  of  the  U-shaped 
permanent  magnet  N  S  from  the  dotted  position  to  that 
shown  in  full,  an  electromotive-force  was  induced,  as  is  well 
understood.  The  magnetic  flux  has  thereby  been  linked  with 
the  electric  circuit;  the  flux  enclosed  by  the  circuit  has  been 
increased  from  zero  to  a  maximum;  or  to  use  Faraday's 
terms,  the  lines  of  force  in  the  air  from  one  pole  to  the  other, 
have  been  cut  by  the  conductor. 

If  the  loop  be  now  moved  as  shown  in  Fig.  5  from  the 
dotted  position  to  the  one  shown  in  full,  by  passing  the  leg 
of  the  magnet  through  the  joint  J  of  the  loop,  but  without 
opening  the  circuit,  the  flux  and  the  circuit  will  be  unlinked 
again;  that  is,  the  flux  enclosed  by  the  circuit  will  again  be 
reduced  from  a  maximum  to  zero,  and  the  circuit  will  have 
cut  the  same  lines  of  force  in  the  opposite  direction,  as  it 
is  well  known  that  all  the  flux  of  this  magnet  passes  through 


its  interior;  btit  there  is  absolutely  no  electromotive-force  in- 
duced by  this  unlinking. 

After  the  publication  of  the  above  experiment  the  homo- 
polar  machine  without  brushes  took  a  new  lease  of  life  and 
a  machine  such  as  that  shown  in  Fig.  6  was  proposed,  the 
idea  being  that,  if  a  revolving  uniform  field  could  be  pro- 
duced, this  would  cut  the  conductor  ab  and  generate  a  volt- 
age   therein,  hut    would    not    generate    a    voltage    in  the 
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conductor  represented  by  the  iron  jointing  be,  be- 
cause Hering's  experiment,  Fig.  5,  seemed  to  show  that,  since 
it  is  possible  to  move  the  two  contacts  relative  to  the  sta- 
tionary field  without  getting  an  induced  electromotive-force 
between  the  contacts,  the  converse  should  also  hold  namely, 
that  it  should  be  possible  to  move  a  magnetic  field  between 
two  contact  points  and  yet  not  have  a  voltage  induced  be- 
tween these  points.  This  type  of  homopolar  machine  will  not 
give  a  voltage  between  terminals,  the  reason  being  shown 
later. 

It  was  found  that  students  had  considerable  difficulty  in 
understanding  these  apparently  conflicting  results,  and  in 
order  that  they  might  have  a  definite  conception  of  what  is 
called  homopolar  induction,  the  piece  of  .apparatus  shown 
diagrammatically  in  Fig.  7  was  built;  its  pecuilar  shape  is  due 
to  the  fact  that  it  was  made  from  pieces  of  scrap  iron. 

The  iron  core  A  is  placed  on  the  end  of  a  motor  shaft. 
The  iron  yoke  D  is  stationary  and  carries  the  stationary  ex- 
citing coil  B.  The  copper  drum  C  is  carried  on  fibre  discs 
so  as  to  be  insulated  from  the  core  A  and  can  be  rotated 
relative  to  that  core  by  a  belt  operating  on  the  pulley  E.  The 
three  terminals  a,  b  and  c  are  connected  to  the  three  brushes 
d,  e  and  f;  the  connection  between  c  and  f  is  a  copper  wire 
which  is  carried  through  and  insulated  from  the  shaft. 

When  current  flows  in  the  exciting  coil  a  magnetic  field 
is  established  which  is  represented  by   the   lines  of  force 


Fig.  4  Fig.  S 


01  and  02,  and  if  the  core  A  be  rotated,  voltages  will  be 
induced  in  one  or  more  of  the  conductors,  ad,  bd  or  ef. 

Whether  the  magnetic  field  revolves  with  the  core,  or 
is  stationary  in  space,  has  not  yet  been  determined  experi- 
mentally, but  to  the  voltages  which  can  be  measured,  name- 
ly, those  from  a  to  b,  b  to  c,  and  c  to  a,  it  makes  no  differ- 
ence which  assumption  is  made,  for  example: — 

Let  the  core  A  revolve  in  the  clockwise  direction  and 
the  copper  drum  C  revolve  with  the  core,  then,  assuming 
that  the  magnetic  field  is  stationary  in  space, 

the  difference  of  potential  between  d  and  a  =  0. 

between  d  and  b  =  a  const  X  (<Pi) 
between  d  and  c  =  a  const.  X  {<Pi  -(-  ^2) 
and  the  voltage  between  a  and  b  =  a  const.  X  (0i) 

between  a  and  c  =  a  const.  X  {<Pi  -)-  ^2) 
between  b  and  c  =  a  const.  X  (^2) 
If  on  the  other  hand  the  assumption  is  made  that  the 
magnetic  field  revolves  with  the  core  A  then, 

the  difiference  of  potential  between  d  and  a  =  a  const.  X 
(0t  +  00 

between  d  and  b  =  a  const.  X  {<P:) 

between  d  and  c  =:  0. 
and  the  voltage  between  a  and  b  =  a  const.  X  (<Pi) 

between  a  and  c  =  a  const.  X  (0i  -|-  0:) 

between  b  and  c  =  a  const.  X  (0:) 
that  is  to  say,  the  readings  that  can  be  taken  give  no  indi- 
cation as  to  whether  or  not  the  field  revolves,  but  they  do 
show  that  the  conductor  cf  cuts  the  total  flux  0i  -f  0::  dur- 


ing each  revolution,  even  although  the  flux  density  in  the 
air  space  around  this  conductor  is  much  lower  than  in  the 
adjoining  iron. 

An  interesting  modification  of  the  above  experiment  is 
obtained  by  removing  the  conductor  cf,  placing  brushes  at 
g  and  h  and  connecting  them  to  terminals  m  and  n,  as  shown 
in  Fig.  8.  It  would  seem  at  first  glance  that  the  line  joining 
the  brushes  g  and  h  is  a  conductor  which  is  stationary  when 
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brush  g  is  stationary  and  which  revolves  in  the  same  direc- 
tion as  brush  g  when  that  brush  revolves. 

That  this  assumption  is  false  was  seen  from  the  results, 
which  showed  that,  no  matter  whether  the  brush  g  was 
stationary,  was  revolved  in  the  same  direction  as  the  core  A 
or  in  the  opposite  direction,  the  same  voltage  was  obtained 
in  each  case  between  the  terminals  m  and  n,  and  that  this 
voltage  was  the  same  as  that  obtained  between  a  and  c  in 
the  first  experiment,  that  is  to  say,  the  iron  between  f  and  g 
is  a  conductor  which  moves  in  the  same  direction  as  the 
core,  no  matter  how  the  brushes  are  moved. 

If  the  above  interpretation  of  a  conductor  be  applied  to 
Hering's  experiment.  Fig.  5,  then  his  results  are  readilj'  ex- 
plained, because  when  the  coil  and  brushes  are  mo\ed  but 
thf>  magnet  is  stationary  then  the  conductor  is  stationary 
and  does  not  cut  the  flux,  while  if  the  magnet  be  moved  and 
the  coil  and  brushes  are  stationary  then  the  conductor  moves 


Fig.  7 

with  the  magnet,  at  the  same  rate  and  in  the  same  direction 
as  the  magiietic  flux,  and  again  there  is  no  cutting;  the  volt- 
age between  the  brushes  is  therefore  zero  in  each  case. 

Many  other  experiments  on  homopolar  induction  may 
be  performed  with  this  piece  of  apparatus,  but  enough  has 
been  mentioned  to  show  that  it  is  a  valuable  addition  to  the 
equipment  of  an  electrical  engineering  laboratory.- 
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In  conclusion  the  writer  wishes  to  emphasize  the  re- 
marks of  Carl  Hering-  who,  in  showing  that  the  law  of  elec- 
tromagnetic induction  is  not  stated  in  such  a  way  as  to  be 
readily  understood  by  students,  because  it  is  generally  stated 
that  the  generated  electromotive-force  in  a  coil  is  propor- 
tional to  the  rate  of  change  of  flux  in  that  coil,  a  law  which 
it  is  difficult  to  apply  to  the  cases  mentioned  in  this  article, 
says  that,  in  addition  to  P"araday's  statement  that  "  if  a  con- 


Fig.  8 

ductor  cuts  magnetic  lines  of  force  an  electromotive-force  is 
generated,"  it  should  be  emphasized  that  the  conductor  im- 
plies the  materia!  thing  itself  when  distinguished  from  a 
theoretical  line  representing  the  closed  circuit  or  current 
path. 


Montreal  and  Quebec  Activities 

In  the  absence  of  Mr.  J.  E.  Aldred,  president,  who  is  in 
Europe,  Mr.  Thomas  McDougall  occupied  the  chair  at  the 
annual  meeting  of  the  Shawinigan  Water  and  Power  Com- 
pany, held  in  Montreal,  on  January  ISth.  The  report 
showed : — 

1912  1911 

Gross  earnings   $1,569,671  $1,219,857 

Expenses  r    207,414  160,452 

Interest   489,896  436,750 

Net  revenue   872,360  752,512 

Dividend  disbursements  for  the  year  accounted  for  $540,- 
000;  the  sum  of  $189,375  was  transferred  to  reserve  and  sink- 
ing funds;  $35,000  to  contingent  fund;  $103,475  to  depreciation 
reserve,  and  $24,381  was  carried  forward  to  surplus.  The 
gross  earnings  of  the  company  from  all  sources  increased 
$349,814,  and  the  net  revenue  for  the  year  $119,619.  By  the 
issuance  of  $1,000,000  of  new  stock  in  October,  1913,  at  $130 
per  share,  there  was  realized  $1,200,000.  The  premium  on  this 
was  carried  direct  to  reserve  fund.  The  directors  draw  at- 
tention to  the  present  condition  of  the.  reserve  and  sinking 
funds ; 

In  1908  these  aggregated  funds  stood  at  . .  $190,000 
In  1909  these  aggregated  funds  stood  at  ...  252,500 
In  1910  these  aggregated  funds  stood  at  ...  ;;42,575 
In  1911  these  aggregated  funds  stood  at  . .  .  600,000 
In  1913  these  aggregated  funds  stood  at  ...  $1,000,000 
The  average  percentage  of  operation  and  general  ex- 
pense to  gross  income  has  been,  for  the  past  five  years,  on 
a  basis  of  10^  per  cent.    The  ratio  for  the  year  1913  is  9.45 
per  cent.    In  the  last  annual  report  the  Directors  advised 
of  the  completion  of  the  new  development  with  machinery 
installed  in  station  No.  3  up  to. a  capacity  of  30,000  h.p.  In 
August  last  it  was  decided  to  install  a  third  unit  of  15,000 
h.]).,  rind  this  installation  is  nearing  completion.    W  ith  this 
unit  the  total  electrical  capacity  of  the  two  stations  will  be 
100,000  h.p. 

The  directors  also  state  that  the  continued  demand  for 
power  makes  it  evident  that  this  addition  to  the  plant  of 


the  company  will  be  required  for  use  at  an  early  date.  As 
an  evidence  of  the  growth  of  the  demand  in  the  last  five 
years  it  may  be  noticed  that  while  the  total  electrical  load 
on  the  power  house  (apart  from  the  hydraulic  power  sold) 
in  January,  1908,  was  slightly  over  30,000  h.p.,  the  beginning 
of  1913  shows  a  total  demand  of  over  62,000  h.p.  with  peaks 
carrying  the  total  load  at  times  to  80,000  h.p. 

The  rapid  industrial  development  of  the  city  of  Three 
Rivers  makes  it  expedient  to  provide  for  further  demands 
from  that  point,  and  the  directors  ha^•e  in  contemplation,  in 
the  spring  of  1913,  the  erection  of  a  third  transmission  line 
to  Three  Rivers.  This  line  will  be  of  steel  tower  construc- 
tion with  two  circuits.  The  industrial  growth  at  this  point 
is  shown  by  the  increase  in  the  electrical  load.  While  in 
1908  the  sales  of  power  by  this  company  in  Three  Rivers 
had  not  yet  commenced,  in  the  present  year  the  electrical 
load  has  reached  over  12,000  h.p,,  which  will  be  further  in- 
creased during  the  year. 

The  following  executive  officers  and  directors  were  re- 
elected:— J.  E.  Aldred,  president;  Thomas  McDougall,  vice- 
president;  Howard  Murray,  treasurer;  W.  S.  Hart,  secretary; 
Julian  C.  Smith,  chief  engineer  and  general  superintendent; 
directors,  R.  M.  Aitken,  London;  H.  S.  Holt,  Montreal;  John 
Joyce,  Boston;  Sir  William  Mackenzie,  Toronto;  Sir  M. 
Mitchell-Thompson,  Bart.,  Edinburgh;  Denis  Murphy, 
Ottawa;  W.  R.  Warren,  New  York;  E.  R.  Wood,  Toronto. 


Montreal  Tramways  Co. 

Mr.  R.  M.  Hannaford,  acting  chief  engineer  of  the  Mon- 
treal Tramways  Company,  lectured  before  the  Canadian  Rail- 
way Club,  Montreal,  on  "Electric  Railway  Construction." 
The  lecture  was  chiefly  of  a  popular  character,  Mr.  Hanna- 
ford outlining  the  history  of  the  company  and  speaking  of 
the  difficulties  in  track  laying.  He  remarked  that  in  1863, 
two  years  after  the  incorporation  of  the  Montreal  Street 
Railway,  the  company  carried  1,066,845  passengers  as  com- 
pared with  139,406,295  in  1913.  The  company  had  received 
its  charter  on  May  18th,  1861,  to  operate  in  the  city  and 
parish  of  Montreal,  and  awarded  its  first  contract  for  build- 
ing and  operating  the  first  section  of  the  road  on  August 
17th.  This  section  consisted  of  six  miles  of  single  track, 
with  an  equipment  of  eight  passenger  cars.  Four  years  ago, 
when  the  company  was  re-laying  tracks  on  St.  Catherine 
street,  the  workmen  came  upon  some  of  the  original  ties, 
submerged  nearly  three  feet  beneath  the  pavement,  which 
showed  that  the  street  had  been  raised  that  much  in  recent 
years.  The  people  who  found  time  to  complain  aliout  the 
workings  of  a  street  railway  did  not  know  the  difficulty  met 
with  in  constructing  lines.  The  people  who  would  complain 
of  service  were  the  same  who  complained  of  the  company 
leaving  their  equipment  and  excavation  near  their  premises 
when  laying  new  tracks  or  repairing  old  ones. 

In  referring  to  track  laying,  Mr.  Hannaford  stated  that 
in  a  city,  like  Montreal,  where  the  streets  were  narrow,  and 
the  larger  cars  were  used,  it  was  impossible  to  construct 
curves  sufficient  to  permit  the  passing  of  two  cars  around 
inside  and  outside  curves  at  the  same  time.  Thus  one  car 
had  to  remain  standing  until  the  other  rounded  the  curve, 
and  this,  he  stated,  accounted  to  a  great  extent  for  the  con- 
gestion so  much  complained  of.  Mr.  Hannaford  .also  com- 
mented on  the  expense  of  cleaning  the  streets  in  winter.  In 
the  early  days  of  the  company,  it  had  been  claimed  impos- 
sible to  keep  the  roads  open  all  the  year  round,  and  there- 
fore, the  winter  traffic  had  to  be  carried  in  sleighs.  Public 
opinion  then  ran  strongly  towards  the  contention  that  the 
first  snowstorm  would  block  the  railway  for  the  winter,  while 
to-day,  by  the  precautions  taken,  the  tracks  were  kept  clean. 
Records  showed  that  between  the  years  1875  and  1891.  the 
snowfall  had  been  118  inches;  between  the  years  1891  and 
1913,  it  had  been  117  inches;  the  least  snowfall  was  7  inches. 
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in  1894,  while  up  to  January  31st  of  this  year,  50.4  inchc  li.id 
fallen,  which  was  one  inch  more  than  had  fallen  up  to  the 
same  period  last  year. 

Electrical  Association  of  Province  of  Quebec 

Most  of  the  discussion  at  the  annual  meeting  of  ihe 
Electrical  Association  of  the  Province  of  Quebec,  held  in 
Montreal,  concerned  the  future  of  the  society.  Mr.  Clarence 
Thomson  presided.  Mr.  L.  E.  Simoneau  raised  the  question 
as  to  the  compulsory  licensing  of  contractors  and  wircmen, 
and  instanced  a  case  where  he  had  been  asked  to  quote  on 
a  small  job;  after  giving  his  price  he  was  informed  that  a 
wireman  would  do  the  work  for  a  third  of  the  amount  he 
had  quoted,  the  wireman  working  at  night;  no  doubt  this 
man  would  be  able  to  get  the  underwriters'  certificate,  and 
the  association  ought  to  be  able  to  stop  this  unfair  compe- 
tition. Mr.  Ellis  suggested  that  the  association  might  amal- 
gamate with  the  Sons-  of  Jove.  Mr.  Shaw  remarked  that 
the  contractors  apparently  did  not  care  to  join  the  associa- 
tion. Mr.  N.  Simoneau  was  in  favor  of  continuing  the  asso- 
ciation, as  there  was  plenty  of  room  for  it.  In  reply  to  a 
suggestion  by  Mr.  McLaughlin  that  the  contractors  should 
be  canvassed,  the  chairman  said  that  this  had  been  done, 
but  not  witli  great  success.  Mr.  McGregor  was  of  opinion 
that  the  new  officers  might  see  if  they  could  infuse  more 
vitality  into  the  association.  Mr.  Shaw  stated  that  the  Sons 
of  Jove  were  about  to  consider  the  question  of  compulsory 
licensing,  and  said  that  the  associations  might  work  together 
on  this  matter.  Mr.  St.  Amour  said  that,  if  the  association 
could  not  increase  its  membership  within  the  next  twelve 
months,  they  might  amalgamate  with  the  Sons  of  Jove.  The 
following  officers  were  elected:  Hon.  president,  Mr.  Clarence 
Thomson;  president,  Mr.  L.  Rousseau;  vice-president,  Mr. 
C  .E.  McGregor;  hon.  secretary-treasurer,  Mr.  S.  W,  Smifh; 
executive  committee,  Messrs.  N.  Simoneau,  E.  W.  Sayer,  C. 
P.  Ellis,  J.  A.  Valois,  and  J.  A.  St.  Amour. 


Valuable  Islands 

Judgment  has  been  given  in  a  long  drawn  out  legal 
fight  between  the  Cedars  Rapids  Manufacturing  &  Power 
Company  and  the  estate  de  Beaujeu  concerning  three  islands 
in  the  St.  Lawrence  which  the  company  desire  to  utilize  for 
their  power  scheme.  The  tender  of  the  company  for  two 
islands  was  $4,300— $2,500  for  Isle  aux  Vaches,  and  $1,700 
for  Isle  au  Point.  The  Superior  Court  award  for  these 
islands  was  $80,000  and  $62,000  respectively.  The  tender  of 
the  company  had  been  approved  by  a  board  of  arbitrators, 
but  the  estate  de  Beaujeu  took  the  matter  to  appeal  before 
the  Superior  Court.  The  judgment  handed  down  by  Mr. 
Justice  Davidson  is  a  vindication  of  the  rights  of  riparian 
proprietors  to  the  power  possibilities  of  the  waters  fronting 
their  holdings,  the  tenders  of  the  company  made  in  the  first 
instance  representing  the  actual  intrinsic  value  of  the  land 
considered  apart  from  contiguous  water  power  possiljilities. 
An  action  entered  against  a  tender  of  $200  made  by  the  com- 
pany for  Isle  Bedard  was  maintained  by  the  Court,  but  the 
question  of  this  island  is  to  be  re-opened,  the  estate  claim- 
ing $:54,000  for  the  property. 


Will  Report  on  Underground  Plans 

The  controllers  of  the  city  have  been  requested  to  study 
the  question  of  the  city  constructing  a  system  of  underground 
tramways.  The  motion  asks  that  the  controllers  make  an 
exhaustive  inquiry  into  the  question  of  "determining  the 
most  acceptable  means  of  (a)  relieving  the  congestion  and 
the  overcrowding  of  travel  in  the  city,  as  well  as  (b)  devis- 
ing a  scheme  to  meet  all  the  future  requirements  of  the  pub- 
lic, commensurate  with  the  ever-growing  expansion  and  de- 
\elopmcnt  of  Montreal.    That  the  Board  of  Comnii>-;ioiiers, 


in  their  consideration  of  tiiis  all  important  question,  be  re- 
quested to  carefully  examine  and  report  upon  the  establish- 
ment of  a  subway  service,  similar  to  that  in  existence  in 
several  larger  European  and  American  cities,  said  service  to 
run  north  and  south,  and  east  and  west,  by  means  of  double 
or  more  tracks.  That  the  Board  also  consider  the  advis- 
ability of  the  city  undertaking  the  construction  of  said  pro- 
posed subways  and  leasing  the  same  to  an  operating  company 
at  a  rental  which  would  enable  the  city  to  meet  interest 
charges  and  sinking  funds,  in  order  that  the  loan,  made  m 
this  connection,  might  atuomatically  be  paid  of¥  at  its  ma- 
turity." The  report  of  the  committee  of  aldermen  on  reduc- 
ing the  number  of  street  car  stops  was  likewise  sent  to  the 
controllers,  so  that  the  boarrl  and  the  council  may  act  to- 
gether. 


A  Jovian  Club 

The  Montreal  members  of  the  .Son>  of  Jove  have  de- 
cided to  establish  a  club,  ;ind  secure  headquarters  for  al! 
those  interested  in  the  electrical  industry.  This  was  de- 
cided on  at  a  meeting  held  under  the  presidency  of  Mr. 
James  Bennett,  the  statesman.  The  following  officers  were 
elected:  President,  Mr.  James  Bennett;  vice-president,  Mr. 
D.  H.  Ross;  secretary,  Mr.  A.  M.  Muirhead;  treasurer,  Mr. 
Watson  Jack;  auditors,  Mr.  (jordon  C.  Bowie  and  V.  W. 
Wiggins.  Executive  committee:  Messrs.  VV.  R.  .Shaw,  chair- 
man; W.  J.  Doherty,  P.  T.  Da  vies,  James  Bennett,  D.  H. 
Ross.  Membership  committee,  \V.  M.  Turnley,  chairman; 
A.  J.  Carroll,  C.  B.  Ellis.  Other  committees  appointed  were: 
Finance,  Mr.  W.  P.  Baird,  chairman;  House,  Mr.  F.  J.  Par- 
sons, chairman;  Publicity,  Mr  .\.  J.  Johnson,  chairman. 


St.  Catharine  Street  Cocduits 

The  Public  Utilities  Commission  on  February  20tli  had 
before  them  the  plans  of  the  Montreal  Electrical  Commission 
for  constructiong  underground  conduits  on  St.  Catherine 
street.  Objections  were  heard,  but  the  various  companies 
ultimately  agreed  upon  the  plans,  and  these  will  be  signed  by 
the  Commissioners  when  the  alterations  agreed  upon  are 
made.  Dr.  Herdt,  the  chairman  of  the  Electrical  Commis- 
sion, in  reply  to  a  question  as  to  what  provision  had  been 
made  in  laying  the  conduits  for  additional  companies  coming- 
in,  stated  that  there  would  be  enough  room  to  lay  wires 
which  would  give  another  company  the  same  capacity  as  that 
of  the  present  companies. 


Lease  for  75  years 
It  is  officially  announced  by  the  Hon.  Jules  AUard. 
Rlinister  of  Crown  Lands  of  the  Province  of  Quebec,  that 
the  Government  have  decided  not  to  sell  any  more  water 
power  but  will  lease  the  water  powers  for  75  years.  They 
will  allow  twenty  years  to  readjust  the  royalties  and  there 
will  be  a  royalty  for  every  horse  power  generated.  More- 
over, if  the  companies  have  any  surplus,  the  Government  will 
compel  them  to  sell  the  power  to  local  users  "first  at  a  reason- 
able rate,  and  if  there  is  any  dispute  as  to  price,  it  will  be 
settled  b}'  the  Public  l^tilities  Commission. 


The  directors  of  the  Shawinigan  Water  &  Power  Com- 
pany have  decided  to  add  two  units  to  the  plant  at  Shaw- 
inigan Falls,  making  five  altogether.  The  water  wheels  will 
be  supplied  by  the  I.  P.  Morris  Company,  of  Phila .lelphia. 
and  the  generators,  of  15,000  kv.a.  capacity,  by  the  Cai'ad'an 
Westinghouse  Coniiiany. 


The  addition  to  the  No.  1  elevator  of  the  Montreal 
Harbour  Commissioners  will  involve  the  practical  recon- 
struction of  the  electrical  plant.  Some  of  tiiis  will  be  rc- 
nioved.  and  additions  will  be  made  which  will  increase  tli" 
])ower  reciuired. 
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Pacific  Province  Progress 

Under  the  heading  "Public  Utilities,"  the  following  state- 
ment occurs  in  the  report  for  1913  issued  by  Mr.  F.  L.  Fel- 
lowes,  city  engineer  of  Vancouver: 

The  year  1913  marks  the  commencement  of  the  Westenj 
Canada  Power  Company's  operations  within  the  city  limits, 
and  since  construction  was  started  a  vigorous  policy  of  ex- 
tension has  been  adopted.  To  date  18.65  miles  of  under- 
ground cable  have  been  laid  in  11.09  miles  of  trench,  approval 
having  been  granted  for  •36.19  miles  of  underground  cable. 
All  the  overhead  work  has  now  been  constructed,  represent- 
ing a  total  of  6.45  miles.  A  very  commendable  feature  of 
this  company's  operations  is  the  underground  construc- 
tion that  has  been  adopted  throughout  the  business  sections 
of  the  city,  and  it  is  unfortunate  that  other  companies  oper- 
ating pole  lines  in  these  sections  cannot  be  compelled  to  do 
the  same.  With  the  advent  of  another  company  seeking  a 
franchise  for  steam  heat,  refrigerator,  light  and  power  mains 
under  city  streets  and  lanes,  it  is  becoming  imperative  that 
some  well  defined  system  be  adopted  as  to  location  and 
depth  of  all  underground  construction,  and  any  new  fran- 
chise granted  should  stipulate  explicitly  that  the  method  or 
manner  of  installing  all  or  any  part  of  such  systems  must 
be  to  the  specifications  and  approval  of  the  city  engineer, 
and  in  such  locations  and  depth  as  may  be  directed  by  him. 

I  would  recommend  that  the  question  of  underground 
construction  be  taken  seriously  in  hand  at  once,  and  an  as- 
sistant engineer  appointed  to  this  branch  of  the  department, 
to  devote  his  whole  time  to  looking  after  public  utility  mat- 
ters so  that  a  comprehensive  scheme  can  be  drawn  up  cover- 
ing the  exact  location  and  depth  of  all  future  ground  work. 
From  now  on  this  class  of  construction  is  bound  to  increase 
rapidly,  and  it  is  very  necessary  to  conserve  every  available 
inch  of  space  in  street  and  lane  allowances,  and  unless  each 
company  has  a  given  location  and  depth  to  adhere  to,  the 
line  of  least  resistance  is  invariably  taken,  which  means  un- 
derground work  running  in  all  directions  and,  in  conse- 
quence a  serious  loss  of  space.  I  consider  this  question  of 
underground  construction  one  of  the  greatest  importance. 
By  taking  this  matter  in  hand  now  an  untold  saving  can  be 
effected  to  the  city  in  later  years. 


Will  Build  Twenty  Miles  This  Year 

Mr.  Wm.  McNeil,  assistant  general  manager  of  the 
Western  Canada  Power  Company,  and  chairman  of  the  Bur- 
rard,  Westminster,  Boundary  Railway  &  Navigation  Co., 
Ltd.,  Vancouver,  announced  recently  that  work  will  be  com- 
menced this  year  on  the  installation  of  two  additional  elec- 
trical units  at  the  former  company's  plant  at  Stave  River  Falls, 
situated  about  35  miles  east  of  the  city  of  Vancouver.  It  is 
intended  to  complete  the  work  in  about  eighteen  months. 
The  present  installation  of  two  generating  units  has  a  normal 
capacity  of  35,000  horse  power,  and  will  carry  continuously, 
if  required,  a  35  per  cent,  overload.  With  the  installation 
of  the  additional  electrical  units,  the  company  will  thus  have 
50,000  horse  power  available  for  distribution.  The  total  pos- 
sible development  at  Stave  River  Falls  will  then  have  been 
completed,  but  the  company  will  probably  later  duplicate  its 
plant  and  output  at  a  point  three  miles  below  the  falls  on 
Stave  River,  where  the  channel  narrows  and  the  waters  rush 
through  a  contracted  canyon— an  excellent  site  for  power  pur- 
poses. 

The  increasing  demand  for  power  in  the  districts  served 
by  the  company,  including  the  large  field  in  the  city  of  Van- 
couver, is  responsible  for  the  determination  to  commence 
work  at  an  early  date  on  the  extension  of  the  plant.  It  is 
stated  that  the  additional  units  will  be  in  operation  by  the 
time  it  is  necessary  for  the  company  to  supply  power  for 


tlie  operation  of  the  Burrard,  Westminster,  Boundary  Rail- 
way &  Navigation  Company's  line  between  Vancouver  and 
Mission  City,  along  the  north  bank  of  the  Eraser  River. 
About  twenty  miles  of  this  line  will  be  built  this  year,  be- 
tween Stave  River.  Falls  and  the  Pitt  River.  The  work  will 
be  started  in  May,  and  within  two  years  the  entire  line  of 
railway  between  Vancouver  and  Mission  City  will  be  com- 
pleted. For  twelve  miles  eastward  from  Stave  Falls,  the 
railway  will  follow  the  general  line  of  the  Dewdney  trunk 
road,  thence  westerly  it  will  take  . a  more  direct  route  to  the 
Pitt  River  than  is  followed  by  the  road.  The  Burrard,  West- 
minster, Boundary  Railway  &  Navigation  Company  recently 
concluded  contracts  for  the  transportation  of  an  immense 
quantity  of  logs  from  lands  in  the  vicinity  of  Stave  River, 
and  Stave  Lake.  The  owners  of  the  timber  tracts  are  anxious 
to  commence  logging  operations  on  a  large  scale  at  an  early 
date,  and  in  order  that  the  movement  of  the  logs  may  be 
commenced  as  soon  as  possible,  steam  locomotives  will  be 
operated  on  the  road  as  soon  as  the  rails  are  laid.  Eventu- 
ally, of  course,  the  railway  is  to  be  an  electric  one,  drawing- 
its  power  from  the  Stave  Falls  plant  of  the  Western  Canada 
Power  Company.  The  railway  Company  will  commence  elec- 
trification of  the  line  as  soon  as  the  roaflbed  has  been  com- 
pleted, but  it  is  estimated  that  two  years  will  elapse  before 
electricity  will  be  the  sole  motive  power  in  use  over  the 
entire  stretch  between  Vancouver  and  Mission  City. 

Hon.  Thos.  Taylor,  provincial  minister  of  public  works, 
has  announced  that  work  on  the- construction  of  the  railway 
and  traffic  bridge  over  the  Pitt  River  will  be  commenced 
early  this  summer.  This  bridge  will  be  used  by  the  railway 
company,  and  will  be  completed  by  the  government  in  two 
years'  time  from  date.  The  railway  will  cover  the  rich  agri- 
cultural district  along  the  north  bank  of  the  Fraser  liiver, 
all  of  which  will  eventually  become  tributary  to  the  Van- 
couver market. 


Full  Capacity  at  Jordan  River 

During  the  second  week  in  February  the  Jordan  River 
plant  of  the  Vancouver  Island  Power  Company  was  again 
in  operation  to  its  full  capacity  of  13,000  horse  power,  the 
repairs  to  the  generating  units  which  were  damaged  by  light- 
ning last  November,  having  been  successfully  completed. 
One  of  the  units  was  repaired  within  two  weeks  of  the  acci- 
dent, giving  6,000  horse  power,  and  with  the  Brentwood  Bay 
and  Coldstream  power  plants  in  full  running  order,  the  com- 
pany were  enabled  to  generate  a  sufficient  supply  of  power, 
though  the  capacity  was  taxed  to  tire  utmost.  The  repairs 
to  the  second  unit  were  of  a  more  complicated  nature,  the 
assistance  of  the  company's  experts  in  Vancouver  being  found 
necessary. 

The  installation  of  a  third  unit  at  the  Jordan  River  plant 
is  now  under  way,  and  its  power  will  be  available  next  fall. 
The  addition  necessitates  the  expending  of  a  large  sum  on 
enlarging  the  storage  facilities  and  the  pressure  line  at  the 
power  station,  and  in  additions  to  the  present  plant,  but  at 
the  rate  at  which  the  demand  for  power  for  all  purposes  has 
increased  in  the  city  of  Victoria  and  adjoining  territory,  the 
additional  supply  will  be  fully  utilized.  Since  the  Jordon 
Rivrjr  plant  was  installed,  more  than  one  year  ago,  the  com- 
pany's output  of  power  has  increased  by  more  than  three 
hundred  per  cent. 


Good  Year  for  Nelson,  B.C. 

The  city  of  Nelson  according  to  the  annual  report  of  Mr. 
Herbert  P.  Thomas,  city  electrical  engineer,  has  had  a  very 
successful  year  in  their  light  and  power  department.  The 
revenue  has  exceeded  $63,000  and  the  actual  expenditure,  in- 
cluding some  $33,000  on  capital  account,  has  been  about 
$45,000.    The  street  lighting  of  the  city  has  been  improved 
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by  tlie  installation  of  twenty-four  .i-light  tungsten  ^tandard^, 
ten  4-light  clusters  and  ten  carbon  lamp  clusters.  The  num- 
ber of  consumers  now  on  the  city  books  is  1,414,  an  increase 
of  138  over  1911.  During  the  past  year  the  power  load  was 
increased  by  85  h.p.  making  a  total  connected  load  (A  098 
h.p.  at  the  present  time. 

L'ntil  a  short  time  ago  all  lighting  in  Nelson  was  sold 
on  a  flat  rate,  but  owing  to  the  fact  that  consumers  did  not 
take  the  trouble  to  turn  their  lamps  out  even  during  the  day 
time,  it  was  decided  to  install  meters,  and  379  are  now  in 
service,  including  power  meters.  The  difference  in  load  is 
shown  by  the  fact  that  the  average  maximum  load  carried  by 
the  generators  during  December,  1911,  was  1320  h.p.,  while 
for  December,  1912,  with  the  meters  installed  and  with  the 
added  consumers  as  above  noted,  the  average  maximum  load 
was  only  1,145  h.p.,  a  decrease  of  175  h.p. 

The  plant  from  which  Nelson  derives  its  light  and  power 
is  municipally  owned.  It  is  a  hydro-electric  system  at  Bon- 
nington  Falls  a  few  miles  out  of  the  city. 


Cluster  Lighting  in  Victor'a,  B.C. 

According  to  the  recently  issued  annual  report  of  City 
Electrician  Hutchinson,  of  Victoria,  the  cluster  lighting  sys- 
tem in  that  city  now  covers  about  eight  miles  of  the  down- 
town section,  equipped  at  a  cost  of  $250,000.  In  his  report 
the  city  electrician  refers  to  the  policy  approved  of  by  the 
last  council  for  extensions  of  the  cluster  lighting  system  to 
the  residential  sections,  the  owners  benefitted  to  be  required 
to  pay  for  power  as  well  as  the  differences  between  the  cost 
of  the  existing  arc  lighting  system  and  the  cluster  lighting 
system,  and  recommends  that  this  policy  be  continued.  The 
arc  street  lighting  sj'stem  has  also  been  improved  by  the 
installation  of  more  lights  and  a  re-arrangement  of  the  main 
circuits  from  the  power  station  to  James  Bay,  the  Fairfieid 
section,  Victoria  West,  and  Spring  Ridge,  in  which  districts 
the  growth  of  the  city  has  been  pronounced.  Reference  is 
made  to  the  benefit  derived  by  the  city  from  the  low  rate 
for  power  obtained  from  the  Jordan  River  plant  of  the  Van- 
couver Island  Power  Company,  and  the  installation  of  addi- 
tional machinery  at  the  city  plant  to  provide  for  the  utiliza- 
tion of  this  power.  The  city  electrician  closes  his  report 
by  recommending  that  this  year,  additional  storage  room  for 
equipment  be  provided,  together  with  a  motor  service  truck 
and  the  continuation  of  the  work  of  laying  underground  con- 
duits to  provide  for  the  cable  when  it  is  required. 


New  Sub-Station  for  Victoria 

The  British  Columbia  Electric  Railway  Company  will 
shortly  commence  the  erection  of  a  power  sub-station  on 
Richmond  Road  in  the  Oak  Bay  district,  Victoria.  The  cost 
of  the  new  station,  including  the  site,  is  estimated  at  ap- 
proximately $40,000.  The  settlement  of  that  portion  of  the 
city  and  the  adjacent  municipalities  has  rendered  the  sub- 
station imperative  as  to  serve  that  section  at  present,  means 
the  erection  of  more  pole  lines,  and  the  addition  of  a  great 
amount  of  equipment  which  encroaches  upon  the  streets  be- 
tween the  Store  street  station  and  the  eastern  section.  By 
the  erection  of  the  sub-station  on  Richmond  Road,  the  power 
lines  of  sufficient  capacity  to  meet  future  requirements  can 
be  laid  in  such  a  manner  as  to  be  least  inconvenient  to  the 
public,  and  the  supply  for  that  section  concentrated  at  the 
station  whence  the  lines  can  reach  out  as  required.  A  more 
efficient  and  safer  service  will  thus  be  given. 


The  Coquahalla  Development 

The  Hope  &  District  Power,  Light  &  General  Develop- 
ment Company,  Limited,  recently  applied  for  the  use  of 
water  from  the  Coquahalla  River  for  power  purposes.  This 
river  flows  in  a  westerly  direction  through  the  Coquahalla 
Canyon  and  empties  into  the  Eraser  River  near  Hope.  The 


amount  of  water  ior  the  use  of  which  application  ha.s  been 
made  is  estimated  to  develop  8,000  horse  power.  The  plan^ 
of  the  company  are  only  partially  known  at  present,  but  they 
include  the  installation  of  an  electric  lighting  plant  for  the 
town  of  Hope,  B.C.  Attention  has  been  drawn  many  times 
within  the  last  two  years  to  the  splendid  asset  in  the  water 
power  fjf  the  Coquahalla  River,  whith  has  been  so  long 
neglected,  and  the  development  of  which  may  mean  so  much 
to  the  town  and  district.  The  president  of  the  new  company 
is  Mr.  A.  E.  Raab,  and  his  associates  include  among  others 
Mr.  H.  V.  Dardier,  president  of  the  Anfeas  Gold  Mines,  Ltd. 


Vancouver  Street  Lighting 

Following  is  a  statement  showing  the  number  of  exten- 
sions made  to  the  street  lighting  system  at  Vancouver  dur- 
ing 1912:— 

Street  arc  lamps. — The  total  number  of  arc  lamps  in  the 
city  at  the  end  of  1912  was  1,669;  an  addition  of  248  lamps 
since  the  end  of  1911. 

Ornamental  street  lighting. — The  total  number  of  orna- 
mental cluster  light  standards  in  use  at  the  end  of  1912  was 
621;  of  this  number  352  were  installed  during  1912.  Orna- 
mental cluster  light  standards  are  now  installed  at  the  fol- 
lowing locations:  Granville  street,  125;  Hastings  street,  126; 
Main  street,  88;  Pender  street,  90;  Cordova  street,  78;  Rob- 
son  street,  66;  Beach  avenue,  48;  total  621.  The  following  or- 
namental cluster  light  standards  are  under  construction. 
Harris  street,  76;  Hastings  street,  44;  Granville  street,  40; 
Main  street,  59;  total  219. 


Contract  is  Closed 

Mr.  C.  H.  Cahan,  K.C.,  president  of  the  Western  Canada 
Power  Company,  has  just  returned  to  Montreal  from  Eng- 
land, where  he  has  been  in  negotiation  with  the  directors  ov 
the  British  Columbia  Electric  Railway  Company  for  the  sup- 
ply of  power.  A  meeting  of  the  directors  was  held  in  Mon- 
treal, on  February  18th,  and  at  its  close  Mr.  Cahan  an- 
nounced that  a  contract  had  been  made  with  the  B.  C.  E.  R. 
Company  for  the  sale  of  a  large  quantity  of  electric  power 
to  that  company  on  satisfactory  terms.  The  contract  com- 
mences with  a  supply  of  12,000  horse-power  on  September 
1st  next,  increasing  to  a  maximum  supply  of  about  40,000 
horse-power  upon  the  completion  of  the  Western  Canada 
Power  Company's  second  installation. 


New  Terminal  for  B.  C.  E.  R.  Co. 

The  B.  C.  Electric  Railway  Company  ha\e  bought  the 
northeast  corner  of  Pandora  avenue  and  Douglas  street,  Vic- 
toria, B.C.,  for  their  new  terminals.  It  is  the  intention  of, 
the  company  to  erect,  at  an  early  date,  a  ten-storey  build- 
ing to  house  the  various  departments  of  the  company.  The 
location  is  in  the  very  heart  of  the  city  and  splendidly  adapted 
for  the  company's  requirements.  In  rear  of  the  office  build- 
ing the  terminal  station  for  the  Saanich  and  Suburban  Sys- 
tem will  be  erected.  The  cars  will  reach  the  building  from 
Douglas  street,  via  Cormorant  street,  on  three  tracks,  run- 
ning through  the  station  to  Pandora  a\  enue. 


Kalso  Lighting  Contract 

The  city  of  Kaslo,  B.C.,  is  making  a  determineil  effort  to 
secure  better  terms  in  its  lighting  contract  with  the  Koote- 
nay  Electric  Light  Company,  and  it  is  said  tiiat  if  negotia- 
tions with  the  company  prove  unsatisfactory,  the  city  may  as- 
sume the  ownership  of  its  lighting  plant.  A  communication 
was  addressed  to  the  light  company  recently  in  whicli  it  was 
pointed  out  that  though  the  city  were  buying  4,500  watts  at 
a  monthly  rate  of  $97.10,  they  were  willing  to  pay  the  same 
amount  for  3,500  watts  flowing  through  tungsten  lamps,  ac- 
cording to  a  plan  attached  to  the  letter. 
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Recent   Telephone  Extensions 

To  secure  the  utmost  efficiency  when  the  new  cable  is 
laid  to  Vancouver  Island,  between  Point  Grey  and  Nanaimo, 
the  B.  C.  Telephone  Company  has  decided  to  run  a  line  up 
the  Saanich  Peninsula*  using  a  two-mile  submarine  cable  un- 
der Saanich  Inlet,  and  another  aerial  line  between  Cobble 
Hill  and  Nanaimo.  Expenditure  on  this  may  run  as  high  as 
$20,000.  A  party  of  B.  C.  Telephone  officials,  consisting  of 
Messrs.  G.  H.  Halse,  secretary-treasurer;  C.  F.  Bollschweiler, 
general  superintendent  of  plant;  G.  McCartney,  superintend- 
ent of  construction,  and  E.  P.  Labelle,  plant  engineer,  went 
over  the  route  early  in  January,  and  located  a  suitable  land- 
ing place  for  the  cable  on  the  peninsula  side  of  the  Inlet. 
The  cable  will  be  lO-pair,  13-gauge,  lead  covered  and  armored, 
two  miles  in  length.  The  company's  line  now  runs  over  the 
Sooke  Mountain,  but  there  is  danger  from  interruption  on 
this  route  owing  to  the  timber  and  snow.  On  the  other  route 
these  dangers  practically  do  not  threaten.  The  line  now  in 
use  will  be  maintained  as  an  emergency.  While  on  the  trip 
up  the  Saanich  Peninsula,  much  development  was  apparent. 
~-This  district  is  going  ahead  rapidly,  and  expansion  there  will 
be  materially  assisted  by  the  construction  of  the  tram  line 
by  the  British  Columbia  Electric  Railway  Company.  After 
looking  over  the  Peninsula  the  party  went  to  Cobble  Hill 
and  though  no  records  or  maps  were  obtainable,  a  good  route 
was  selected  for  the  line  between  that  point  and  the  inlet, 
a  distance  of  three  miles. 


New  Telephone  Buildings 

Progress  is  reported  by  the  building  department  regard- 
ing the  final  plans  for  the  new  offices  and  stores  to  be  erect- 
ed by  the  B.  C.  Telephone  Company  on  Front  street,  Van- 
couver. These  are  now  ready,  and  if  approved,  work  will 
be  started  at  once  so  that  the  building  will  be  ready  for 
occupancy  early  in  the  summer.  Construction  of  the  new 
school,  adjoining  the  Fairmont  exchange,  is  proceeding 
rapidly.  The  brick  walls  are  all  up  ready  for  the  roof,  and 
the  steel  work  is  in  position.  It  is  expected  that  outside 
construction  will  be  practically  completed  about  the  middle 
of  the  present  month,  and  the  plastering  will  be  finished  the 
first  week  in  March.  Amended  plans  for  the  new  telephone 
office  on  Ferris  Road,  South  Vancouver,  are  now  awaiting 
approval.  This  office  will  be  up-to-date  in  every  respect,  and 
will  enable  the  company  to  take  care  of  that  district  for  some 
time.  The  new  office  at  Alberni  was  completed  and  ready  for 
the  switchboard  on  January  15th. 

,  Plans  are  now  being  prepared  for  a  new  head  office  build- 
ing for  the  company,  to  be  erected  on  Seymour  street,  Van- 
couver. The  building  is  to  be  ten  storeys  high,  and  will 
represent  an  investment  of  nearly  half  a  million  dollars  when 
equipped.  It  will  house  the  Seymour  exchange,  and  the 
present  buildings,  now  liadly  crowded,  will  be  given  over 
to  other  purposes.  It  is  expected  that  the  new  structure  will 
be  ready  for  occupancy  about  the  beginning  of  1914. 


Small  Towns  Well  Equipped 

Improvements  in  service  made  by  the  B.  C.  Telephone 
Company  are  not  confined  to  the  cities  and  larger  towns. 
During  the  past  few  months  work  has  been  extensive  on  the 
lower  mainland  and  Vancouver  Island  particularly.  Much 
work  has  been  carried  out  in  Vancouver,  North  Vancouver, 
New  Westminster,  Victoria,  Nanaimo  and  Alberni.  To  se- 
cure the  fullest  advantage  of  the  increased  facilities,  new 
circuits  have  been  strung  and  new  equipment  installed 
throughout  the  Eraser  River  and  Burrard  Inlet  districts.  The 
new  circuits  include  two  to  Ladner,  two  to  Milner,  one  to 


Cloverdale,  a  line  to  Abbotsford,  a  new  cable  across  the 
Pitt  River  and  a  new  cable  to  Mission  Junction.  In  prac- 
tically every  one  of  the  smaller  exchanges  improvements 
have  been  made  in  the  way  of  switchboards.  These  have 
been  installed  at  Ladner,  Trail,  Sydney  and  Phoenix. 


Issuing  More  Bonds 

The  Bell  Telephone  Company  propose  issuing  additional 
bonds  and  debentures  to  the  amount  of  $3,750,000.  The  out- 
standing bonds  of  the  company  at  present  amount  to  $6,399,- 
000  and  the  paid-up  capital  to  $15,000,000.  The  company  have 
authority  to  issue  bonds  up  to  75  per  cent,  of  rhe  paid-up 
capital.  The  company  will  add  two  and  a  half  storeys  to 
their  present  head  office  on  Hospital  street,  Montreal,  making 
eight  and  a  half  storeys  in  all.  The  work  is  estimated  to 
cost  $53,000.  The  addition  will  be  constructed  of  brick,  and 
the  floors  of  maple.  The  roof  is  to  be  felt  and  gravel.  Mr. 
W.  J.  Carmichael  is  the  architect. 


Alberta's  Telephones 

The  telephone  department  of  the  provincial  government 
of  Alberta  has  just  issued  a  report  showing  a  net  profit  for 
the  past  year  of  $62,283,  and  a  total  net  profit  for  the  past 
six  years  during  which  the  system  has  been  operated  by  the 
province  of  $407,592.  Since  the  province  took  over  the  tele- 
phone system  it  has  grown  from  1,859  wire  miles  connecting 
70  offices  to  6,698  miles  connecting  234  offices. 


3,6oo  Ft.  Cable 

•  The  Segur  Oil  Refineries  is  laying  a  cable  3,600  feet 
long  from  Barnet  to  its  barrel  manufacturing  plant  on  the 
north  side  of  Burrard  Inlet.  The  object  is  to  establish  tele- 
phone communication.  Residents  of  the  vicinity  will  have 
the  advantage  of  connecting  with  the  cable. 


Running  Waters  in  Quebec  Prov. 

By  a  recent  Act  of  the  Quebec  legislature,  a  commission 
was  appointed  for  the  management  of  running  waters  in 
Quebec,  consisting  of  three  commissioners  who  are  experts 
in  hydrography  and  the  management  of  forests.  The  com- 
mittee has  since  occupied  itself  with  the  preparation  of  a 
report  on  the  regulation  of  the  waters  of  the  St.  Maurice 
River  by  the  construction  of  storage  dams,  and  has  now  is- 
sued a  report  to  the  legislature  under  date  November,  1912, 
copy  of  v/hich  is  just  to  hand.  The  members  of  the  com- 
mission are  S.  N.  Parent,  chairman;  Ernest  Belanger,  and 
Wm.  I.  Bishop.  The  following  extracts  with  reference  to 
the  water  resources  of  the  Province  of  Quebec  and  to  the 
general  value  of  regulation  by  means  of  storage  reservoirs 
are  of  more  than  ordinary  interest. 

Water  Resources 

The  Province  of  Quebec  is  particularly  well  favored  from 
the  standpoint  of  water-powers.  On  the  strength  of  calcu- 
lations made  imder  its  direction,  the  Conservation  Commis- 
sion of  Canada  estimates  the  total  available  powers  in  our 
province  at  6,000,000  horse-power.  We  think  this  estimate 
is  far  too  low  and  nobody  who  knows  the  situation  will  be 
astonished  at  this  because  on  many  occasions  there  has  been 
found  a  total  lack  of  accurate  official  data  on  the  subject, 
while  those  that  exist  are  insufficient. 

In  its  report  for  1911  the  Conservation  Commission  of 
Canada  gives  the  total  amount  of  power  developed  in  this 
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province  at  300,153  horse-power.  The  total  power  developed 
at  this  date  can  be  estimated,  without  any  exaggeration,  at 
400,000  h.p.,  taking  into  account  inaccuracies  in  data  avail- 
able, and  later  developments.  But  above  all  our  province 
•should  be  given  its  due  share  of  the  power  developed  on  the 
Ottawa  River,  owing  to  the  latter's  geographical  position, 
which  comes  as  an  addition  to  the  first  figures  mentioned. 
This  enormous  power  represents  a  very  considerable  asset 
which  cannot  but  increase  in  value  as  the  years  go  by. 

The  era  of  White  Coal  may  be  said  to  he  merely  at  its 
inception  in  our  country.  This  is  an  economic  fact  the  far- 
reaching  conseciuences  whereof  can  already  be  seen.  Legis- 
lators cannot  therefore  be  indifferent  on  the  subject.  It  is 
exceedingly  important  to  prepare  for  the  new  conditions  that 
will  result.  The  advance  of  progress  is  more  rapid  and  is 
surer  when  the  ways  have  been  foreseen  and  prepared.  The 
government  has  fully  realized  that  it  is  necessary  to  lay  the 
foundation  of  a  broad  and  farseeing  policy  of  conservation. 
By  this  is  meant,  with  regard  to  natural  resources,  not  only 
their  protection,  but  also  their  judicious  utilization  in  the 
public  interest,  one  as  well  as  the  other. 

Such  tremendous  strides  have  been  made,  within  the  past 
ten  years,  in  the  development  of  hydro-electric  power  and 
its  transmission  that  its  field  of  action  has  been  increased 
tenfold.  And  the  day  is  beyond  a  doubt  not  very  distant 
when  water-powers  now  deemed  practically  inaccessible,  will 
come  into  demand  to  be  used. 

New  electro-chemical  and  electro-meLallurgic  processes 
are  constantly  being  brought  to  light  and  their  commercial 
application  calls  for  ever  increasing  amounts  of  power.  The 
pulp  and  paper  industry,  which  as  everybody  knows,  is  one 
of  the  largest  power  consumers,  is  constantly  increasing  its 
demand  for  power. 

Taking  all  these  facts  into  account,  it  clearly  appears 
that  our  province,  however  great  may  be  the  wealth  of  its 
hydraulic  resources,  must  not  only  exercise  the  greatest  care 
and  be  sparing  of  such  resources,  but  must  also  seek  to  im- 
prove those  already  developed  in  order  to  obtain  the  greatest 
possible  benefit  from  them. 

Control  of  Stream  Flow.  Its  Necessity 

In  the  majority  of  the  rivers  of  Quebec,  there  is  an  enor- 
mous variation  between  the  maximum  and  minimum  flow 
under  ordinary  conditions.  Let  us  consider  the  result  of  such 
fluctuations.  Under  certain  given  conditions  when  a  regular 
flow  throughout  the  year  would  give  8,000  horse-power  con- 
tinuously, the  result  of  these  considerable  variations  under 
ordinary  natural  circumstances,  is  that  the  real  capacity  drops 
to  3,000  hores-power.  On  the  other  hand,  at  high  water,  it 
reaches  200,000  horse-power,  but  only  for  short  periods.  Dur- 
ing our  long  and  cold  winters  the  usual  sources  from  which 
our  rivers  are  fed,  are  dried  up  by  frost.  Hence  the  flow  is 
lessened  to  a  degree  equalled  only,  under  precisely  opposite 
conditions,  in  semi-tropical  countries  where  heat  and  drought 
cause  the  waters  to  be  at  their  lowest  in  summer. 

In  our  case,  water  .is  at  its  lowest  about  the  middle  of 
winter.  All  that  season  also,  the  water  at  the  foot  of  fall.- 
and  cascades  wherever  it  is  smooth,  becomes  filled  to  a  con- 
siderable extent  with  crushed  ice  (frazil)  or  anchor  ice,  caus- 
ing very  serious  drawbacks,  in  many  instances  complete 
stoppage  of  the  works.  Such  drawbacks  would  be  avoided 
if  the  flow  of  water  were  increased  so  that  a  portion  of  it 
could  be  used  to  force  away  that  ice.  But,  under  present 
conditions,  the  period  of  extreme  low  water  occurs  precisely 
in  winter,  where  a  sufficient  volume  of  water  is  not  usually 
available  to  allow  of  the  necessary  quantity  being  withdrawn 
without  completely  stopping  the  works.  Such  irregularity 
in  the  flow  of  our  rivers  is  thus  practically  general.  There 
is,  however,  a  brilliant  exception  in  the  case  of  our  incom- 
parable River  St.  Lawrence.  The  proportion  of  the  maximum 
to  the  minimum  flow  is  in  fact  two  to  one.    It  should  be 


observed,  however,  that  its  course  is  practically  the  most 
stable  of  all  the  rivers  of  the  worUl. 

Deforestation  and  Stream  Flow 

Some  claim  that  excessive  deforestation  has  no  preju- 
dicial effect  on  the  conditions  of  our  rivers.  This  opinion  is 
shared  by  a  certain  number  of  authorities  on  the  subject.  It 
would  seem,  however,  that  in  any  case  the  preponderant  ma- 
jority, holds  a  contrary  opinion.  It  seems  beyond  a  doubt, 
and  a  fact  fully  proved  by  experience,  that'  the  action  of  the 
forest  has  a  very  marked  effect  as  regards  freshets,  the  regu- 
lation of  the  flow  and  the  conditions  of  rivers.  But  the 
effects  of  deforestation  are  greater  in  mountainous  regions. 
As  a  general  rule,  however,  it  is  admitted  that  deforestation 
to  a  considerable  extent  at  the  sources  of  streams  causes 
rain  or  surface  water  to  run  off  more  rapidly,  increasing 
freshets  and  making  them  more  damaging,  and  produces  a 
greater  corresponding  decrease  in  the  flow  at  the  low  water 
stage  than  would  occur  under  natural  conditions. 

In  any  case,  an  interesting  fact  may  be  noted  here.  It 
has  been  found  that,  in  some  rivers  on  the  north  shore  of 
the  St.  Lawrence  where  there  has  been  little  or  no  deforesta- 
tion, the  flow  is  not  exempt  from  variations.  Thus  it  will 
fall  as  low  as  %,  i.e.,  0.25  cubic  foot  per  second  per  square 
mile  of  the  water  basin  and  rise  to  eighty  times  that  volume 
at  high  water.  This  has  been  noticed  on  the  Malbaie  River. 
It  is  evident,  therefore,  that  the  necessity  of  regulating  the 
flow  is  ever  present  even  under  conditions  which  theoreti- 
cally seem  the  best. 

Possibilities  of  Water  Storage 

The  great  irregularity  in  the  flow  of  rivers  from  what- 
ever cause,  is  therefore  an  established  phenomenon.  But 
there  is  also  a  means  of  remedying  it.  Nature  has  provided 
for  it  by  enabling  us  to  hold  back  the  highest  or  surplus 
water  which  through  lack  of  proper  distribution,  is  lost  in 
the  sea.  Such  holding  back  of  the  waters  is  efTected  by 
means  of  storage  dams  and  the  operation  is  also  known  by 
the  name  of  storage.  Here  again  our  province  is  exception- 
ally favored  through  its  physical  conformation. 

The  Laurentian  watershed  north  of  the  St.  Lawrence, 
may  be  said  to  present  an  uninterrupted  series  of  lakes,  the 
distinguishing  features  whereof  are  rocky  and  steep  shores 
and  narrow  outlets.  Such  are  precisely  the  conditions  re- 
quired for  making  storage  dams  and  for  holding  back  the 
water  at  a  comparatively  small  expense.  It  seems,  therefore, 
therefore,  that,  with  very  few  exceptions,  the  rivers  of  the 
Province  of  Quebec  offer  great  facilities  for  regulating  works 
which  would  assure  the  stability  of  their  flow  and  make  it 
practically  equal  at  all  seasons  of  the  year. 

Flood  Prevention 

River  flow  regulation  by  means  of  storage  dams  would 
put  an  end  to  the  devastating  floods  which  occur  periodically 
in  the  valleys  of  our  rivers,  damaging  highways,  railways, 
bridges  and  other  works  or  structures,  and  doing  no  less 
harm  to  farming  lands  through  erosion  of  the  soil  and  the 
laj'ers  of  silt  and  sand  deposited  on  them. 

Lumbering  Industry 

This  industry  will  also  directly  benefit  by  the  elimination 
of  excessive  freshets;  when  these  occur,  the  booms  are  brok- 
en, causing  very  heavy  losses  of  timber.  With  a  regulated 
flow  such  accidents  would  no  longer  be  feared.  Moreover, 
the  log  driving  could  begin  earlier  and  be  carried  on  later 
in  the  season.  At  the  same  time  the  logs  would  not  be  held 
back  by  grounding  on  the  sand  bars  and  banks,  as  now  hap- 
pens every  season  when  the  level  of  the  water  falls. 

Water  Powers 

\Vc  have  seen  that,  owing  to  the  excessive  variations 
between  the  levels  of  high  and  low  water,  there  are  very 
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considerable  differences  in  the  capacity  of  such  powers.  By 
increasing  the  minimum  flow  their  available  capacity  would 
become  several  times  greater  and  would  remain  so  perman- 
ently. As  to  the  powers  already  utilized,  it  will  readily  be  seen 
that  the  direct  benefits  of  such  increase  would  attain  a  high 
figure.  Future  enterprises  could  be  organized  in  such  man- 
ner as  to  benefit  by  the  greatest  minimum  flow  which  would 
be  assured.  The  province  would  be  the  first  to  benefit  by 
it  directly  through  the  increased  revenue  it  would  derive 
from  water-power  concessions  and  indirectly  afterwards 
through  the  growth  in  population  resulting  from  the  creation 
of  extensive  industries.  There  are  a  great  many  small  rivers 
whose  present  flow  at  low  water  is  too  weak  to  make  it  worth 
while  attempting,  to  utilize  their  water-powers.  Such  flow 
at  low  water  might,  however,  be  increased  sufficiently  for  the 
establishment  of  works  on  a  profitable  footing.  Moreover, 
the  effect  of  regulating  the  flow  would  be  to  lower  the  figure 
of  the  unit  on  which  one  usually  relies  for  utilizing  water- 
powers,  the  capital  or  initial  cost  of  the  undertaking. 

Thus,  the  same  works,  dams,  etc.,  required  for  utilizing 
a  stream  with  its  present  minimum  flow  and  corresponding 
power,  or  even  works  on  a  smaller  scale  would  suffice  to  pro- 
duce several  times  such  minimum  power  with  a  stream  whose 
flow  would  be  even,  that  is,  regulated.  Let  us  take  an  in- 
stance. We  will  suppose  that  a  dam  is  to  be  erected  on  a 
river  of  sufficient  strength  to  resist  exceedingly  high  fresh- 
ets, and  that  its  cost  would  be  about  $50,000.  If  the  capacity 
produced  with  the  present  weak  flow  is  2,000  horse-power, 
the  expense  of  making  the  dam  would  therefore  be  $25  per 
horse-power.  On  the  other  hand,  with  a  regular  flow,  we  will 
say  that  a  capacity  of  5,000  horse-power  could  be  produced. 
The  initial  outlay  of  the  undertaking  would  then  be  only 
$10  per  horse-power. 

Navigation 

Here  again  appreciable  advantages  would  be  derived  from 
the  regulation  of  rivers  and  streams.  It  would  aid  navigation 
by  putting  an  end  to  the  formation  of  sand  bars  caused  by 
the  erosion  of  the  banks  through  freshets,  and  assure  a  suf- 
ficient depth  nf  water  throughout  the  season. 

Conclusions 

The  report  contains  the  results  of  the  investigations  of 
the  committee  with  special  reference  to  the  conditions  exist- 
ing on  the  St.  Maurice  and  its  tributaries,  and  strongly  ad- 
vises the  government  to  undertake  the  expense  of  creating 
storage  reservoirs.  The  falls  on  the  St.  Maurice  River  be- 
tween the  La  Loutre  Falls  and  the  St.  Lawrence  River  num- 
ber 34,  ranging  in  head  from  136  feet  down,  and  having  a 
total  of  869  feet  of  fall.  As  sh'owing  the  advantages  to  be 
gained  from  the  installation  of  storage  dams,  it  is  calculated 
that  the  approximate  horse  power  available  under  the  pre- 
sent minimum  flow  counting  eighty  per  cent,  efficiency  of 
machines,  totals  306,048  h.p.  This  could  be  increased  by  the 
building  of  dams  above  the  falls  by  55,272  h.p.,  making  a  total 
of  361,320  h.p.  LTnder  conditions  of  proper  storage,  however, 
the  approximate  power  available,  counting  80  per  cent,  effici- 
ency as  before,  is  placed  at  1,055,652,  an  increase  of  practical- 
ly 200  per  cent. 

Summing  up  the  results  of  their  investigations,  the  Com- 
mission reaches  the  following  conclusions: — 

(a)  There  is  no  further  need  to  demonstrate  the  excep- 
tional importance  attached  to  the  conservation  of  waters,  and 
the  benefits  to  be  derived  from  the  measures  for  regulating 
the  flow  of  our  rivers.  The  work  of  assuring  the  permanence 
of  our  water-powers  is  of  paramount  importance.  But  it 
is  likewise  possible  to  greatly  increase  their  value,  capacity 
and  efficiency.  And  this  source  of  energy,  which  enlightened 
foresight  can  render  inexhaustible  and  manageable,  is  a  capital 
which  we  have  every  interest  in  keeping  intact,  and  making 
fruitful,  all  the  more  so  that  the  price  of  coal  is  rising  rapidly 
and  there  is  none  in  the  territory  of  our  province. 


(b)  The  storage  of  the  waters  of  the  Upper  St.  Maurice 
could  be  effected  by  means  of  a  storage  dam  erected  near 
the  rapids  of  La  Loutre,  whose  capacity  would  be  160  bil- 
lion cubic  feet  and  which  would  cost  about  $1,300,000 — a 
project  which  presents  itself  under  absolutely  practical  and 
advantageous  conditions — and  plans,  specifications,  etc., 
should  be  prepared  by  one  or  more  competent  engineers  for 
calling  for  tenders  and  the  execution  of  the  work. 

(c)  The  carrying  out  of  the  plan  would  add  at  least 
600,000  horse-power  to  the  river's  capacity  and  to  the  hyd- 
raulic wealth  of  the  province  at  the  slight  cost  of  $2.25  per 
horse  power. 

(d)  At  the  same  time  we  should  have  an  even  flow  and 
the  elimination  of  disastrous  freshets  to  the  great  advantage 
of  industry,  navigation  and  the  driving  of  logs  on  that  river. 

(e)  The  regulation  of  the  St.  Maurice  is  of  urgent 
necessity;  the  principal  interested  parties — the  grantees, 
mill-owners  and  others  who  use  its  waters — are  eagerly 
asking  for  it. 

(f)  Three  periods  of  low  water  will  elapse  between  the 
moment  when  the  works  will  be  begun  and  the  time  when 
their  effects  will  be  felt.  Each  period  means  a  loss  of  sev- 
eral hundred  thousands  of  dollars. 

(g)  This  project,  in  its  entirety,  is  one  of  the  greatest 
of  its  kind  in  the  whole  world.  And  yet,  as  compared  with 
other  similar  works,  the  cost  of  erecting  the  barrage  would 
amount  to  but  a  small  proportion  of  the  cost  of  the  others 
owing  to  the  immense  superiority  of  its  volume  of  storage. 

(h)  As  regards  the  monetary  side  of  the  project,  the 
Commission  sees  a  way  to  provide  for  it  itself  without  its 
being  necessary  to  have  recourse  to  the  Provincial  Trea- 
sury for  the  execution  of  the  works. 

(i)  The  fixed  annual  charges  and  those  of  maintenance 
would  be  modest,  if  not  trifling,  compared  with  the  benefits 
to  be  derived.  It  is  certain  that  from  the  very  outset  more 
can  be  done  than  merely  make  the  general  charges  and  the 
revenues  balance.  In  fact  there  is  reason  to  foresee  that, 
in  the  near  future,  the  province  would  derive  a  considerable 
and  sure  yearly  revenue  from  it. 

(j)  Indirectly,  the  province  would  have  an  additional 
increase  in  its  revenues  owing  to  the  economic  and  indus- 
trial development  of  that  region.  For  all  these  reasons  of 
public  utility  and  economic  interest  the  Commission  on 
Running  Waters  is  of  opinion  and  recommends  that  the  plan 
of  works  elaborated  in  all  its  details  in  this  report  for  the 
regulation  of  the  waters  of  the  St.  Maurice,  be  carried  out 
as  soon  as  possible. 

To  that  end,  the  Commission  respectfully  submits  that 
it  would  be  expedient  to  grant  it  further  powers  in  order 
to  enable  it  to  diligently  and  effectively  pursue  the  realization 
of  that  great  project,  which  will  mark  an  era  for  our  pro- 
vince in  the  growth  of  its  wealth  and  well-being  as  it  tends 
to  enhance  the  value  of  its  natural  resources  and  to  their 
more  thorough  utilization. 


Saskatoon  Will  Extend  New  Railway 

The  city  of  Saskatoon  will  expend  $100,000  during  the 
year  in  extensions  to  their  new  railway  system.  This  will 
include  double  tracking  and  the  laying  of  new  switches  as 
well  as  additions  to  the  rolling  stock  which  it  is  considered 
will  be  necessary  if  the  service  is  to  be  kept  up  to  the  de- 
sired standard.  It  is  also  expected  a  new  turbo-generator 
will  be  required  of  probably  3000  kw.  capacity.  This  will  al- 
most double  the  present  capacity  which  is  not  quite  3000 
kw.  It  has  not  been  decided  whether  the  new  rolling  stock- 
will  be  double  or  single  truck,  the  decision  hingeing  largely 
on  whether  the  bridge  over  the  Saskatchewan  river  is  suffi- 
ciently strong  to  carry  the  double  truck  cars.  It  is  under- 
stood a  rate  of  2.75c.  per  kw.  hour  will  be  charged  the  street 
railway  department. 
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Value  of  Storage  Batteries  in  Central  Stations 

Figures  Based  on  Actual  Results  of  Two  Years'  Operations  of  a  12,000 
Ampere-hour  Battery  in  Central  Station  Supply 


This  paper  is  for  the  most  part  based  on  the  results  ob- 
lained  over  two  complete  years'  working  of  the  12,000  am- 
pere-hour battery  installed  at  the  Manchester  Corporation 
Electricity  Works,  Dickinson  street,  in  March,  1910.  This 
battery  was  at  the  time  of  its  installation  the  largest  ever 
constructed  and  has  a  maximum  discharge  capacity  of  over 
15,000  amperes. 

In  times  gone  by,  this  Institution  has  dealt  repeatedly 
with  the  question  of  secondary  batteriesj  but  most  of  such 
papers  have  been  concerned  with  the  construction  or  be- 
haviour of  batteries  without  special  reference  to  the  particu- 
lar object  for  which  they  may  have  been  installed.  It  will 
readily  be  realized  that  before  so  large  a  battery  as  that  at 
the  Manchester  Corporation  Electricity  Works,  Dickinson 
street,  could  be  recommended,  the  saving  to  be  effected  by 
its  use  had  to  be  most  thoroughly  and  carefully  examined. 
Not  only  had  the  initial  cost  of  the  battery  to  be  compared 
with  that  of  an  alternative  increase  of  generating  plant,  but 
the  method  of  using  a  battery,  whether  on  lighting  or  trac- 
tion and  over  what  periods,  had  to  be  decided. 

It  is  now  two  years  since  the  battery  was  installed,  and 
the  object  of  the  present  paper  is  to  show  to  what  extent  the 
predictions  as  to  its  use  have  been  fulfilled,  and  what  relief 
has  been  obtained  in  the  cost  per  unit  supplied.  The  author 
thinks  it  will  be  admitted  that  the  battery  has  thoroughly 
justified  itself  during  this  period,  and  the  figures  in  this  paper 
should  tend  to  encourage  other  engineers  of  central  stations 
to  go  and  do  likewise. 

Although  details  of  the  battery  arrangements  have  already 
been  published,  it  is  necessary,  in  order  that  this  paper  may 
be  complete  and  clear,  to  put  down  for  reference  the  more 
important  data  of  the  equipment. 

Technical  Description  of  the  Battery 

The  battery  consists  of  210  cells,  each  cell  containing  38 
positive  plates  and  39  negative  plates  of  the  following  dimen- 
sions:— 

Positive  plates,  20^  in.  wide  X 
thick. 

Negative  plates,  20^  in.  wide  X 
thick. 

The  positive  plates  are  of  the  Plante  formation,  cast  in 
one  piece,  but  the  negative  plates  are  of  the  improved  box 
type  composed  of  half  grids  securely  riveted  together,  the 
spaces  between  them  being  filled  with  active  material.  Spe- 
cially impregnated  wooden  separators  are  employed  between 
adjacent  plates,  and  a  free  space  of  8  in.  is  left  at  the  bottom 
of  the  cell  for  the  accumulation  of  deposit. 

The  cell  boxes  are  of  pitch-pine  lined  with  lead,  the  out- 
side dimensions  of  each  box  being  as  follows: — 

Length,  6  ft.  1^  in.;  width,  2  ft.  S^^  in.;  height,  3  ft.  4i/< 

in. 

The  following  are  the  guaranteed  performances  of  the 
cells:— 

Maximum  discharge  rate,  15,000  amperes. 
One-hour  discharge  rate,  8,400  amperes  (3,000  kw.). 
Charging  rate,  4,100  amperes. 
Maximum  charging  rate,  6,500  amperes. 
Maximum  charging  voltage,  2.75  volts  per  cell. 
Ampere-hour  efficiency,  90  per  cent. 
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Watt-hour  efficiency,  00  per  cent, 

amperes). 
Watt-hour  efficiency,  75  per  cent, 
amperes). 

Final  voltage  per  cell,  1.67  volt.->  al  1-hour  rate. 
Final  voltage  per  cell,  1.78  volts  at  :!-hour  rate. 
Weight  of  each  cell  and  acid  complete,  2  tons  19  cwt. 
Weight  complete  battery,  620  tons. 
Floor  space  occupied,  5,906  sq.  ft. 


29  in.  deep  X  0.4  in. 
29  in.  deep  X  0.31  in. 


Regulating  Cells,  Boosters,  and  Methods  of  Charging  and 
Discharging 

The  chief  advantage  attached  to  the  use  of  regulating 
cells  is  that  the  output  of  the  battery  is  not  limited  by  the 
capacity  of  the  boosting  plant;  and  in  cases  where  a  battery 
is  used  as  standby,  regulating  cells  have  distinct  advantages 
over  boosters.  On  the  other  hand,  with  large  batteries  the 
switchgear  for  regulating  cells  becomes,  with  its  connections, 
a  very  cumbersome  piece  of  apparatus,  and  the  usual  prac- 
tice is  to  have  booster  regulators,  automatic  or  hand-regu- 
lated, except  for  standby  batteries  and  batteries  of  small  size. 
Traction  batteries  always  have  automatic  boosters,  and  in  all 
cases  where  boosters  are  used  it  should  be  possible  to  paral- 
lel the  battery  without  boosters  in  circuit  under  breakdown 
conditions. 

The  reversible  booster  enables  all  the  cells  to  be  used 
equally,  and  avoids  the  necessity  of  cutting  out  regulating 
cells  when  fully  charged. 

V/ith  larger  batteries  the  cost  of  reversible  booster  and 
battery  is  less  than  for  battery  with  regulating  cells  plus 
charging  booster,  which  is  necessary  in  any  case.  The  effi- 
ciency in  both  cases  is  about  the  same. 

In  the  United  States  of  America  batteries  are  frequently 
installed  large  enough  to  supply  the  whole  load  of  the  system 
for  a  short  time  in  case  of  a  total  failure  of  the  generating 
plant;  but  this  is  not  usual  in  this  country.  In  such  cases  reg- 
ulation by  regulating  cells  is  adopted,  and  in  extreme  emer- 
gencies the  battery  can  be  called  upon  to  give  an  enormous 
discharge  far  exceeding  its  normal  rating.  It  is  important 
that  the  discharge  should  not  be  limited  by  the  carrying  capa- 
city of  the  booster,  a  regulating  switch  can  be  overloaded  to 
a  much  greater  extent  without  any  serious,  injury. 

Further,  when  batteries  are  used  only  in  case  of  break- 
down, if  a  reversible  booster  were  used  either  the  booster 
would  have  to  run  continuously  with  no  load,  or  else  when  a 
sudden  breakdown  occurred  the  batter}-  would  not  be  imme- 
diately available.  Where  a  battery  is  put  in  to  reduce  fluc- 
tuations in  the  load  on  the  generators  it  is  also  looked  upon 
as  a  standby,  but  this  is  not  its  principal  function:  further,  at 
times  of  heavy  load  the  reversible  booster  would  in  ;inv  case 
be  running. 

The  chief  duty  of  the  Dickinson  street  battery  is  to  take 
3,000  kw.  off  the  lighting  peak.  It  is  also  looked  upon  as  a 
standbj'.  But  its  chief  duty  is  load-levelling;  and  it  was  there- 
fore decided  to  have  three  hand-regulated  reversible  boosters, 
as  shown  in  Diagram  A,  Fig.  1.  and  to  run  them  in  parallel 
at  times  of  maximum  discharge.  -\t  other  tinio.  one  or  two 
would  be  used  as  required.  It  may  bo  niUcd.  however,  that 
such  importance  is  attached  to  the  question  of  overload  in 
emergency  that  it  is  the  universal  custom  on  the  Continent 
to  use  regulating  cells  in  all  central-station  batteries. 

In  this  country,  the  first  large  batteries  with  which  re- 
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versible  boosters  were  used  were  those  installed  by  the  Char- 
ing Cross,  West  End  and  City  Electricity  Supply  Company 
some  twelve  years  ago;  in  fact,  these  were  the  first  important 
central-station  batteries  installed  for  taking  the  peak  load. 
In  this  case  the  transmission  is  by  high  tension,  and  a  battery 
unit  giving  about  400  to  500  kw.  is  installed  in  each  of  the 
seven  sub-stations.  Since  that  time  the  number  of  important 
batteries  has  been  steadily  increasing;  but  they  are  all  used  in 
the  same  way,  with  one  exception — where  a  combination  of 
regulating  cells  and  reversible  booster  has  been  adopted  so 

A  ■         B  C 
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Fig  1 

that  the  battery  can  be  discharged  and  regulated  to  a  limited 
extent,  even  when  the  booster  is  not  running. 

At  Dickinson  street  the  battery  was  also  arranged  for  use 
on  the  traction  supply;  and  for  this  duty  a  series-parallel  ar- 
rangement was  made  of  an  extra  busbar  and  change-over 
switches  for  one  booster. 

Short-circuiting  switches  are  provided  for  all  booster  bus- 
bars, these  switches  being  used  to  cut  out  the  boosters  under 
breakdown  conditions,  or  when  boosters  are  not  required,  for 
instance  on  Sundays,  when  the  battery  does  the  whole  of  the 
lighting  load  for  the  greater  portion  of  the  day. 

The  lighting  load  is  much  bigger  than  the  traction  load, 
and  for  some  time  it  has  been  found  more  economical  for  that 
reason  to  confine  the  use  of  the  battery  to  the  lighting  load. 
The  boosters  worked  quite  satisfactorily  on  traction  with 
automatic  exciter  regulation  as  shown  in  diagram  C,  Fig.  1, 
but  the  saving  effected  in  works  costs  was  not  so  great  as 
when  the  battery  w^as  used  on  lighting  alone. 

It  was  originally  intended  to  charge  the  battery  on  trac- 
tion, thereby  providing  a  constant  load  for  one  1,800  kw.  trac- 
tion generator,  and  enabling  it  to  do  the  whole  of  the  traction 
load  for  the  city  area  by  discharging  over  the  traction  peaks; 
also  to  change  the  battery  over  to  lighting  for  the  lighting 
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Fig.  2  —Load  curve  (without  battery).    The  proposed  use  of 
a  battery  is  shown  by  the  "  hatched"  portions  of  the 
curve.    Load  factor  =  32%. 

peak.  It  was  found  that  at  certain  times  of  the  year  the  trac- 
tion and  lighting  peaks  were  coincident,  and  for  this  and  other 
reasons  stated,  its  use  is  now  confined  to  lighting.  When  the 
traction  and  lighting  peaks  are  not  coincident  the  battery 
now  virtually  docs  both,  because  it  is  made  to  take  up  the 


duty  of  the  set  which  is  changed  over  from  the  lighting  system 
to  traction  to  supply  the  traction  peak  load. 

The  boosters  are  of  the  Turnbull-McLeod  automatic  re- 
versible type,  and  were  manufactured  bj'  the  Lancaster  Dyna- 
mo and  Motor  Company.  They  have  equalizing  rings  to 
every  turn  of  the  armature  windings,  on  account  of  the  heavy 
circulating  currents,  and  the  yokes  of  the  boosters  are  lamin- 
ated. Each  booster  is  capable  of  a  maximum  boost  of  .5,600 
amperes  at  80  volts  for  a  few  minutes. 

The  switchgear  consists  of  10  panels: — one  main  battery 
panel;  three  booster  generator  panels,  1,  2,  and  3;  three 
booster  motor  panels;  one  diverter  panel;  one  booster  short- 
circuiting  panel;  and  one  exciter  panel. 

Two  substantial  circuit-breakers  are  inserted  in  the  main 
cables  as  close  as  possible  to  the  battery  house.  These  cir- 
cuit-breakers are  of  the  magnetic  blow-out  type,  and  are  cap- 
able of  carrying  1,5,000  amperes  continuously.  Each  is  en- 
closed in  a  separate  concrete  cubicle  so  as  entirely  to  shield 
it  from  all  other  parts  of  the  station,  and  each  is  electrically 
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Fig.  3.— Load  curve  (with  battery  in  use).    This  curve  shows 
the  load  on  the  steam  plant.     Station  load  factor  = 
43.5%. 

and  independently  operated  from  the  switchboard  by  means 
of  solenoids. 

The  circuit-breakers  are  non-automatic,  and  are  provided 
with  a  suitable  controller  to  show  by  means  of  signal  lamps 
on  the  operating  panels  whether  the  circuit-breaker  is  closed 
or  open.  The  large  circuit-breakers  on  the  main  switchboard 
are  of  a  similar  type,  but  mechanically  operated  from  the  front 
of  the  panels.  The  circuit-breakers  themselves,  however,  are 
also  enclosed  in  concrete  cubicles.  The  switchboard  circuit- 
breakers  are  automatic. 

The  busbars  and  connections  are  carried  on  a  very  sub- 
stantial iron  framework  at  the  back  of  the  main  board;  and 
here,  again,  the  lay-out  has  been  designed  with  the  object  of 
separating  the  various  busbars  by  enclosing  each  in  a  concrete 
trough.  Busbars  of  aluminium  have  been  employed  through- 
out. 

The  main  15,000-ampere  change-over  switches  are  con- 
structed of  a  number  of  parallel  strips  clamped  together  with 
suitable  distance-pieces  between,  and  these  interleave  with 
contacts  of  similar  construction.  Bolts  pass  through  both 
contacts,  and  these  can  be  tightened  up  when  the  switch  is 
closed,  making  excellent  contact. 

Field  for  Economies  in  Central-Station  Practice 

The  improvement  effected  in  the  load  factor  of  steam 
plant  really  covers  everything;  but  a  list  of  items  under  this 
head  may  be  given  in  detail  as  follows: — ■ 

(a)  Saving  in  standby  boilers  required:  Equivalent  to  1- 
hour  rating  of  battery,  owing  to  extra  time  avail- 
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able  to  raise  steam,  and  owing  to  possibility  of  ap- 
plying load  gradually. 

(b)  Saving   in   capital   expenditure,   and  corresponding 

annual  charges  thereon. 

(c)  Saving  in  wages  of  running  staff. 

(d)  Saving  in  cost  of  peak-load  units. 

(e)  Saving  due  to  "buffering,"  i.e.,  load-levelling,  enabling 

all  units  to  run  at  their  most  economical  load. 
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Fig.  4. — Summer  load  curve.    Load  factor  on  steam  plant  = 
67.5%;  on  max.  demand=  54.4%;  improvement  in  load 
factor  =  13.1%. 

The  value  of  all  these  items  can  be  variously  ascertained 
as  detailed  in  the  following  text,  and  usefully  checked  against 
each  other.  It  will  also  be  seen  how  engineers  may  safely 
estimate  the  possible  saving  to  be  expected  of  any  proposed 
battery  installation. 

In  Fig.  2  is  shown  a  typical  winter-load  curve  at  the  time 
of  the  installation  of  the  Dickinson  street  battery,  the  hatched 
portion  of  the  curve  representing  the  duty  proposed.  Fig.  :i 
shows  the  expected  resultant  load  curve  for  steam  plant  with 
battery  installed. 

The  load  factor  in  Fig.  2  works  out  at  32  per  cent.,  and  i> 
improved  to  43.5  per  cent,  in  Fig.  3.  In  Figs.  4  and  5  we  have 
typical  summer  and  winter-load  curves  since  the  installation 
of  the  battery,  and  it  will  be  noted  that  the  load  factors  obtain- 
,  ed  are  actually  much  greater  than  those  anticipated,  and  are 
respectively  67.5  per  cent,  and  49.1  per  cent. 

In  Fig.  6  a  chart  is  given  showing  the  effect  of  load  fac- 
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Fig.  5. — Winter  load  curve.  Load  factor  on  steam  plant  =  49.1%; 
on  max.  demand  =  34.4%; -improvement  in  load  factor  = 
14.7%. 

tor  on  coal  consumption  and  works  cost  at  Dickinson  street 
and  Bloom  street  works.  This  chart  has  been  plotted  froni 
actual  results  obtained  over  a  period  of  eight  years,  from  1004 
to  date,  and  checked  by  over  100  monthly  observations. 
This  process  has  eliminated  very  largely '  any  "irregularities 
which  might  have  occurred  in  the  curve  due  ,  to  alVnormal 
conditions  apart  from  the  effect  of  load  factor.. 

Dickinson  street  is  now  considered  an  old  "station,  and 
the  largest  units  at  Dickinson  street  and'  iBloom  street  sta- 


tions are  of  not  more  than  1,800  kw.  capacity.  Attention 
should  be  drawn  to  the  fact  that  the  observed  coal  consump- 
tion per  unit — of  the  combined  stations — has  been  down  to 
the  low  figure  shown  on  the  chart.  The  lowest  figure  for  a 
monthly  observation  per  unit  generated  since  the  installation 
of  the  battery  is  2.66  lb.,  and  per  unit  sent  out  2.79  lb.,  the 
difference  being  accounted  for  by  units  used  at  the  Works 
and  units  lost  in  the  battery.  The  commercial  efficiency  of 
the  battery  was  for  the  first  year  70.6  per  cent.,  and  for  the 
second  year  71.1  per  cent. 

It  is  quite  unfair  to  consider  a  battery  capable  of  saving 
only  the  standby  represented  by  its  1-hour  rating  capacity. 
In  the  storm-load  chart,  Fig.  7,  the  maximum  demand  (ig- 
noring traction)  was  44.5  per  cent,  greater  than  the  boiler 
capacity  at  the  commencement  of  the  darkness;  and  the  bat- 
tery was  able  to  take  care  of  the  rising  load  as  shown, 
ahead  of  the  extra  boilers  which  had  to  be  got  into  commis- 
sion. Without  the  battery  it  would  have  been  impossible  to 
get  these  extra  boilers  up  in  time.  In  other  words,  it  would 
have  been  impossible  to  keep  steam,  and  would  have  meant 
practically  a  total  failure  of  supply  unless  some  portion  of 
the  load  couM  have  been  cut  of?.  What  might  be  described 
as  the  elasticity  of  the  system  due  to  the  battery  makes  the 
question  of  boiler  standby  much  easier,  and  less  boiler  plant 
is  required  to  meet  a  given  load  when  such  load  can  be  put 
on  gradually. 

It  is  possible  to  get  up  20  boilers  in  the  same  time  as 
one,  given  the  necessary  men,  and  what  happens  in  practice 
is  this:  When  it  is  seen  that  extra  boilers  will  be  required 


Fig.  6, — Curve  A:  Works  cost  per  unit  generated  in  pence. 
Curve  B:  Pounds  of  coal  per  unit  generated  (from  ac- 
tual observation).   Curve  C:  Pounds  of  coal  per 
unit  generated  (by  formula). 

they  are  lighted  up,  and  the  battery  is  eased  by  the  running 
plant  until  the  steam  pressure  begins  to  fall.  The  battery  rs 
then  called  upon  to  supply  the  rising  load  until  the  extra 
boilers  are  steaming.  This  process  may  be  repeated  and 
other  boilers  got  away,  the  constant  effort  of  the  engineers- 
in-cbarge  under  these  circumstances  being  to  get  the  battery 
off  discharge  and  to  keep  it  fully  charged  in  reserve  to  meet 
the  final  peak  of  the  load. 

Capital  Cost 

The  increased  use  of  large  batteries  in  central  stations 
during  the  last  few  years  has  been  chiefly  due  to  reduction 
in  first  cost  owing  to  improvements  in  design,  i.e..  a  greater 
percentage  of  lead  employed  is  active  material;  for  instance, 
positive  plates  have  probably  two  or  three  times  the  surface 
of  plates  of  the  same  weight  made  twenty  years  ago.  There 
is  also^a  reduction  in  capital  cost  of  manufacture,  principally 
in  the  formation,  the  present  rapid  processes  taking  only  a 
few  days,  instead  of  many  weeks,  as  formerlj'.    Other  im- 
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provements  in  manufacture  are  the  use  of  better  methods  and 
tools,  in  keeping  with  general  industrial  progress.  There  is 
also  a  reduction  in  cost  of  upkeep  and  improved  reliability; 
but  these  come  under  another  heading. 

When  the  Dickinson  street  battery  was  proposed,  the 
estimated  comparison  of  capital  costs  was  as  follows: — 

The  hatched  portion  of  Fig.  3,  previously  mentioned,  . 
shows  the  portion  of  load  which  it  was  thought  desirable  to 
transfer  from  the  generating  plant  to  the  battery,  represent- 
ing the  peak  load  on  a  two-hour  base,  or  all  load  of  less  than 
8  per  cent,  daily  load  factor.  By  measuring  the  mean  area 
of  this  hatched  portion,  we  arrived  at  the  "units  of  output," 
e.g.,  on  the  curve  shown  the  figure  is  3,000  kilowatt-hours, 
equivalent  to  about  7,000  amperes  for  one  hour.  With  this 
datum  as  a  basis,  it  was  easy  to  estimate  the  size  of  battery 
required.    Thus: — 


Rate  Output 

1  hour   3,000  kw. 

2  hours   2,000  „ 

3  hours   1,500  „ 

Emergency       hour    4,500  ,, 

5  minutes   6,000  ., 


Equivalent 
in  Amperes 
8,400 
5,000 
4,000 
11,500 
15,000 


IJjOOO 
12,000 


upoo 


Fig. 
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7 — Storm  load  curve.     Load  factor  on  steam  plant  = 
55.0%;  on  max.  demand  =32,6%;  improvement  in 
load  factor  =  22.4%. 

Capital  Cost  of  Generating  Plant  for  3,000  kw. 

3,000-kw.  steam  plant  at  Stuart  street  (ex- 
cluding buildings  but  including  all  else)  £36,000 

High-tension  cables  for  3,000  kw   5,000 

3,000  kw.  sub-station  at  Dickinson  street  . .  10,000 


Total   £51,000 

3,000  kw.  battery  plant  at  Dickinson  street 
(at  1-hour  rate  of  discharge,  and  includ- 
ing boosters  and  switchgear)   £18,000 

Buildings    2,000 


Total   £30,000 

Difference  in  capital  expenditure:  £51,000 — £20,000— £31,000. 
Interest  and  Sinking  Fund 
Steam  plant;  £51,000  to  be  repaid  in,  say  twenty  years: — 

Interest   3^  per  cent. 

Sinking  Fund  .    3}i    ,,  „ 

7K  per  cent.  =  £3,698 
Battery:  £30,000  to  be  repaid  in,  say,  ten  years: — 

Interest   3^  per  cent. 

Sinking  Fund  .    8->4  ., 

13^  per  cent.  =  £3,450 


figures  for  steam  plant  for  Stuart  street,  high-tension  cables, 
and  sub-station  as  before.  • 

Actual  Cost  of  Battery  Plant,  Dickinson  Street 

3,000  kw.  battery  at  1-hour  rate  of  discharge,  in- 
cluding boosters  and  switchgear. 

£      Loan  Period 

Storage  battery   15,034         7  years 

3-motor  booster  combination  . .  .      3,776       15  ., 

Switchgear   1,757       15  ,, 

Buildings    .      3,000       30  „ 

Total   £31,567 

Estimated  steam  plant  expenditure,  as  above  51,000 
.Actual  cost  of  battery  plant   31,567 


/  Difference  in  favour  of  battery  ...  £1,248 

The  actual  costs  came  out  as  follows,  using  the  same 


DifJerence  in  capital  expenditure  £29,433 

Difference  in  Interest  and  Sinking  Fund 
Steam  plant:  £51,000  to  be  repaid  in  ,  say,  twenty  years: — 

£3,698  (as  above) 
£31,567  to  be  repaid  in  ten  years  years: — 
Interest  ...  ...    3^4  per  cent. 

Sinking   Fund        8J4  ,, 

13^^  per  cent.  =  £2,642 
Saving  in  capital  charges  per  annum  in  favor 

of  battery   £1,056 

Comparison  of  Cost  Per  Kilowatt  of  Capacity 

Estimated  Actual 

Generating  plant  £l7    0  0        £l6  16  6 

Battery   6  13  4  7  39 

In  these  days  of  turbo-driven  units,  the  capital  cost  might 
be  taken  at  a  lower  figure. 

Below  are  given  estimated  costs  by  Mr.  j.  F.  C.  Snell  in 
his  book  on  "Power  House  Design." 

Lay-out  of  Proposed  120,000-kw.  Power  House  at  Barking 
Creek  for  Bulk  Supply  to  the  County  of  London 

Rated  output  of  Power  House,  120,00  kw.;  0\erload,  150,000 
kw. 

Cost  per  Kilowatt. 
Capital  Cost    Rated  Overload 

Land    50,000  0.41  0.33 

Buildings   344,000  3.87  2.30 

River  work  and  pier   102,000  0.85  0.68 

Coal  and  ash  plant   59,000  0.49  0.40 

Boilers  and  economizers   199,000  1.66  1.33 

Pipework  and  pump                ...  105,000  0.88  0.70 

Turbo-generator  and  condenser  430,000  3.58  3.86 

Switchgear,  etc   67,000  0.56  0.44 

Engineering  expenses  and  con- 
tingencies   115.300  0.96  0.77 

Total  1,471,300         13.26  9.81 

General 

-Average  cost  of  power  house  buildings  in  large  cities, 
£6  lis  per  kilowatt. 

Average  cost  of  power  house  building  in  smaller  pro- 
vincial towns,  £3  5s  to  £6  per  kilowatt. 

Average  cost  for  larger  power  houses  outside  cities, 
£3  5s  to  £3  per  kilowatt. 

Generally  speaking,  the  cost  of  plain  substantial  build- 
ings may  be  reckoned  for  estimating  purposes  approximately 
as  follows: — 
£ 

5.00  per  kw.  for  2,500  kw.  installed. 
4.00  per  kw.  for      .5,000  kw.  installed. 
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2.75  per  kw.  for  25,000  kw.  installed. 
3.25  per  kw.  for  10,000  kw.  installed. 
3.50  per  kw.  for  50,000  kw,  installed. 
2.33  per  kw.  for  100,000  kw.  installed. 
Costs  compiled  from  the  latest  actual  figures  available 
are  estimated  by  the  author  as  follows: — 

Total  Cost 
per  kw. 
£    s.  d. 

Land   0    5  6 

All  buildings  (including  offices)   3  13  0 

Land  for  railway,  railway  complete  and  locomotive    19  0 

Coal  and  ash  plant   0    4  0 

Marine  boilers  with  superheaters,  including  econ- 
omizers, coal  and  ash  chutes,  scraper  and  stoker 

driving   2  13  0 

Foundations  and  flues  for  marine  boilers    0    9  0 

High  pressure  steel  pipes  and  covering,  including 

valves.  (Main  range  not  included)    0    3  6 

Turbo-alternator   and  condensing  plant,  pipework 

for  conden.sing  plant  and  motor-driven  fans   ...    3    5  6 
Foundations  for  turbo-alternator  and  air  ducts  ...    0    4  0 
Pipework  for  turbo-alternator,  including  circulating 
water  pipes,  atmospheric  exhaust  pipes  and  valves    0    5  0 

Natural  draught  cooling  towers   0  13  0 

Foundations   for  cooling  towers    0    5  0 

High-tension  cable   1    8  0 

Converting  plant,  including  switchgear   2    0  0 

Total  £16  16  6 

Total  plant  installed   56,500  kw. 

It  should  be  noted  that  Mr.  Snell's  figure  of  £12.26  per 
kilowatt  does  not  include  items  in  the  author's  estimate 
amounting  to  £5  4s.,  which  would  bring  up  the  cost  per 
kilowatt  on  his  estimates  to  £l7.4G. 

It  would  seem,  therefore,  that  for  peak-load  duty  of  two 
l:ours  (which  averages  out  at  the  1-hour  rate  of  discharge 
for  the  -battery)  the  cost  per  kilowatt  can  be  safely  esti- 
mated at  £17,  which  leaves  a  margin  of  £9  16s  3d  in  favor 
of  the  battery. 

Running  Costs 

It  is  necessary  when  considering  the  cost  of  generation 
of  peak-load  to  take  into  consideration  the  fact  that  the 
most  uneconomical  units  are  reserved  for  this  duty,  and 
quite  rightly  so,  also  that  these  peak-load  sets  will  not  be 
run  at  their  most  economical  load;  consequently  the  steam 
consumption  will  be  high.  Bare  fuel  cost  per  1,000  kw.  stand- 
by for  this  peak-load  duty  the  author  has  estimated  at  £7 
per  week,  or  reckoning  five  days  per  week,  £l  8s  per  day. 
This  latter  charge  becomes  in  the  case  of  a  3,000-kw.  bat- 
tery £4  4s  per  day  for  the  bare  1-hour  rating  of  the  bat- 
tery. But  we  have  seen  previously,  when  considering  the 
effect  of  the  battery  on  load  factor,  that  it  is  unfair  to  credit 
the  battery  with  standby  savings  on  its  bare  capacity  pnly; 
and  in  Fig.  7,  showing  the  storm-load  curve,  it  is  demon- 
strated that  the  battery  saved  standby  to  the  extent  of  44.5 
per  cent,  on  the  total  boilers  under  steam  at  the  beginning 
of  the  day,  also  that  more  boilers  are  necessary  to  meet  sud- 
den demands  that  can  comfortably  cope  with  an  equivalent 
load  applied  gradually.  We  may  safely  assume,  then,  that 
on  this  occasion  a  3,000-kw.  battery  saved  standby  for  its 
own  capacity  plus  44.5  per  cent,  of  the  boiler  capacity  prior 
to  the  storm,  which  was  7,200  kw.  On  this,  44.5  per  cent, 
is  3,200  kw.  Calculating  at  the  same  rate  without  allowing 
anything  for  the  increased  price  of  coal,  we  see  that  our 
3,000-kw.  battery  at  this  time  of  the  year,  say,  the  five  sum- 
mer months  from  March  31st  to  September  1st.  is  equal  to 
steam  standby  at  the  rate  of  £8  8s.  per  day.  Reckoning  on 
the  basis  of  five  days  per  week  gives  £924.  Adding  £630  to 
this  on  account  of  the  standby  saving  for  its  own  capacity 


for  the  other  seven  months,  we  have  a  yearly  standby  saving 
of  £1,554. 

Below  are  some  observations  at  the  city  stations  in  cor- 
roboration of  the  author's  estimate  of  standby  charges  over 
some  months  when  steam  standby  had  to  be  maintained. 
These  figures  were  obtained  by  comparing  the  corresponding 
periods  of  the  year  previous  when  standby  was  not  main- 
tained. 

Tons  of  Cost  per  Week 

Month  Coal        Cost       Standby    per  1,000  kw. 

£  kw.  £  s. 

April,  1911    488  255  8,000  8  0 

May,   1911    203  105  5,000  5  5 

June,   1911    388  200  5,000  10  0 

July,    1911    504  263  8,000  8  0 

It  must  be  admitted  that  it  is  only  fair  to  charge  the 
battery  with  bare  fuel  costs  corresponding  to  the  input,  be- 
cause there  is  an  actual  saving  on  running  fixed  charges  on 
the  station  when  a  battery  is  put  in.  The  author  supports 
this  statement  by  saying  that  at  Dickinson  street  there  are 
now  twenty-two  fewer  men  for  an  increased  demand  since 
the  installation  of  the  battery.  Comparing  bare  fuel  cost 
per  unit  generated,  and  crediting  the  battery  with  a  commer- 
cial efficiency  of  70  per  cent.,  we  get  a  cost  per  unit  (reckon- 
ing 2.5  lb.  of  coal  per  unit  at  12s  5d  per  ton)  of  0.237d. 
against  a  cost  of  1.55d.  taken  from  the  actual  results  shown 
on  the  load-factor  curve  for  8  per  cent,  load  factor.  The 
peak-load  units  discharged  by  the  battery  since  its  installa- 
tion, calculated  at  the  rate  of  five  complete  discharges  per 
week — March  31st,  1910,  to  March  31st,  1912 — are  1.560,000, 
and  represent  an  annual  saving  of  £8.534.  This  takes  no 
account  of  the  morning  discharges  and  load-levelling  duty 
during  the  rest  of  the  day,  commonly  called  "buffering," 
whereby  each  set  on  load  is  kept  running  at  its  most  econ- 
omical output,  and  sets  do  not  need  switching  in  and  out 
to  meet  the  vagaries  of  the  demand.  This  can  also  be  esti- 
mated from  the  load-factor  chart. 

The  improvement  in  load  factor  on  the  units  generated, 
observed  monthly  over  two  years,  is  approximately  7J/2  per 
cent.,  and  the  value  obtained  from  the  chart  is  0.08d.  on 
305^  million  units;  this  represents  a  saving  of  £l0,166. 

We  have,  then,  two  distinct  annual  savings  on  running 
c'-iarges  due  to  the  battery:  (1)  Standby  boiler  fuel  costs; 
and  (2)  difYerence  between  steam  generation  at  8  per  cent, 
load  factor  and  fuel  bare  cost — and  as  a  check  on  these  we 
have  the  saving  indicated  on  the  load-factor  curve  due  to 
the  improved  load  factor,  which  to  be  accurate  should  be 
reckoned  for  each  month  separately.  This  is  the  actual  im- 
provement due  to  the  battery,  and  should  cover  both  the 
other  estimates  and  include  the  saving  due  to  the  buffering 
effect  as  well,  because  the  later  observations  shown  in  Fig. 
7  were  made  after  the  installation  of  the  battery.  In  fact, 
estimated  savings  from  the  load-factor  curve  should  cover 
all  savings  on  running  costs  when  taken  on  the  whole  out- 
put. It  should  be  noted  here  that  there  is  a  theoretical 
curve  drawn  in  on  the  load-factor  chart,  based  on  a  test 
figure  obtained  for  the  city  stations  of  2.5  lb.  per  kilowatt 
for  100  per  cent,  load  factor,  and  the  known  standbj'  fuel 
charges  as  previously  detailed.  It  is  necessary  also  to  men- 
tion that  when  Stuart  street  works  act  as  standby  to  the  city 
stations  allowance  is  made  and  included  in  the  fuel  costs, 
from  which  the  actual  curve  of  cost  is  drawn.  The  whole  ot 
any  improvement  shown  is  therefore  due  to  the  battery 
alone.  These  remarks  do  not  apply  to  the  actual  coal  load- 
factor  curve,  which  benefits  to  some  extent  from  the  use  of 
the  sub-station,  and  accounts  for  its  nearness  to  the  theor- 
etical curve.  The  lowest  observations,  however,  on  both 
the  coal  and  cost  curves  were,  of  course,  made  some  years 
before  the  installation  of  the  batterj',  and  the  lowest  one  of 
all  was  made  when  the  plant  was  running  non-condensing 
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at  Dickinson  street  (on  account  of  alterations  to  the  circulat- 
ing water  culvert).  For  condensing,  of  course,  these  two. 
points  would  be  lowered  approximately  :i3  1/3  per  cent. 

Actual  Results  with  Dickinson  Street  Battery 

In  the  table  the  actual  saving  on  works  costs  for  one 
complete  year's  working  is  given,  showing  the  saving  actually 
made.  Nothing  has  been  said  about  battery  maintenance  so 
far;  but  it  should  be  noted  here  that  the  makers  have  signed 
a  contract  to  maintain  the  battery  at  its  rated  capacity  for  a 
term  of  fifteen  years  for  the  sum  of  £1,250  per  annum, 
which  is  8.3  per  cent,  per  .annum  on  the  purchase  price.  This 
maintenance  is  included  in  the  works  costs. 

1909    .  1910 
N  o  Battery       With  Battery 

Output  to  feeders  in  kw.h   35,818,992  29,042,985 

Coal  used   40,681  tons     39,418  tons 

Average  price  of  coal  ...   10s.  lid.  lis. 

Increase  in  coal  cost,  1910—1911    £164 

Total  cost  per  unit  output  to  feeders..  0.368d.  0.368d. 

Saving  in  1910-11  against  1909    £7,620 

Total  value  of  saving  effected  by  bat- 
tery with  coal  at  10s.  lid  '.   £7,784 

Commercial  efficiency   70.6% 

"Note. — Calorific  value  varies  between  13,500  and  14,000 
B.t.u's  per  lb. 

Summary 

Capital  Cost. 

Saving  in  favor  of  battery:  First  cost,   £29,433;  annual 
charges,  £1,056. 

Annual  Running  Cost. 

Saving  in  favor  of  battery: — 

£ 

As  per  first  year's  working  under  favorable  conditions  7,620 

Total  annual  saving  in  favor  of  battery   8,676 

The  estimated  saving  from  calculated  standby  value 

was  per  annum   1,554 

From  difference  in  cost  of  generation  between  fuel 

cost  and  cost  at  8  per  cent,  load  factor    8,534 


£10,088 

The  estimated  saving  from  load-factor  improvement 

was   £10,166 

and  it  must  be  admitted  that  the  two  different  ways  of  esti- 
mating the  saving  check  very  well  with  the  actual  results. 

Load-Factor  Curve 

A  load-factor  curve  showing  fuel  values  can  be  construct- 
ed for  any  works  providing  the  standby  fuel  charges  are 
ascertained  for  a  representative  boiler,  and  the  fuel  con- 
sumption per  kilowatt-hour  at  100  per  cent,  load  factor  i-^ 
known  for  a  representative  unit. 

The  formula  used  by  the  author  is  as  follows: — 
c, 

x  =  — -fk, 

y 

where — 

x=lb.  of  coal  per  unit, 
c=:  standby  fuel  per  kilowatt  capacity, 
k  =  running  fuel  per  kilowatt  capacity, 
y  =  load  factor. 
Example  for  city  stations: — 

c  =  0.18  lbs.,  k  =  2.32  lb.,  c  +  k  =  2.5, 
y  =  50  per  cent.  =  0.5, 
0.18 

x  =  1-2.32  =  0.36  -f  2.32,  ' 

0.5 

=  2.68  lb.  per  kilowatt-hour. 


Records  and  Care  in  Use 

In  the  first  place,  a  recording  ammeter  and  a  recording 
voltmeter  are  essential  in  order  to  see  that  overcharging  or 
overloading  does  not  take  place;  the  former  is  shown  by  the 
\  oltage  line  at  the  end  of  charge,  and  the  latter  can  be  ascer- 
tained by  comparing  the  discharge  rates  shown  on  the  am- 
meter chart  with  the  corresponding  final  volts  shown  on 
the  voltmeter  record.  Overcharging  is,  of  co'urse,  a  matter 
of  definition,  and  depends  on  the  state  of  the  cells.  Charg- 
ing is  continued  under  normal  conditions  at  Dickinson  street 
10  minutes  after  gassing  point  is  reached,  before  both  daily 
discharges,  and  for  2  hours  once  each  week,  generally  on 
Satvirday,  and  preceding  the  day  (Sunday)  when  a  complete 
discharge  at  the  10-hour  rating  is  usually  taken  out  of  the 
battery. 

It  is  the  custom  to  construct  daily  load  curves  at  Dick- 
inson street  like  those  shown  in  Figs.  4,  5  and  7,  except  that, 
colors  are  used  to  indicate  the  various  areas.  These  charts 
b.ave  a  very  important  moral  effect,  and  are  daily  placed  in 
.1  frame  on  the  battery  switchboard  for  inspection  and  for 
future  guidance. 

The  efficiency  of  the  battery  for  the  day  is  worked  out 
thus : — 

Units  output 


Units  input,  including  booster  units 

which  we  term  the  "commercial  efficiency." 

The  improvement  in  load  factor  on  the  steam  plant  is 
noted,  also  the  ampere-hours  of  the  peak-load  discharge. 
These  figures  are  put  on  the  load  curve,  and  it  is  easy  to 
see  at  a  glance  if  the  battery  is  not  being  used  to  the  best 
advantage.  These  load  curves  are  considered  the  most  im- 
portant records  taken,  because  the  value  of  a  battery  de- 
l>ends  more  on  the  way  it  is  used  than  on  anything  else. 

A  special  battery-book  is  kept,  giving  details  of  cell  de- 
fects and  their  treatment  (for  which  a  1,000-ampere  portable 
"milking"  booster  is  used),  daily  gassing,  weekly  overcharge, 
and  all  specific  gravities  and  voltages  of  individual  cells  once 
each  week  after  the  weekly  overcharge.  Three  pilot  cells  are 
used  to  serve  as  a  guide  to  the  state  of  charge,  and  the  spe- 
cific gravities  of  these  cells  are  taken  every  half-hour  for 
the  station  log  sheet,  which  is  the  general  record  of  the 
working  of  the  station  usually  found  in  use  at  most  central 
stations. 

The  capacity  of  the  battery  varies  at  various  rates  of 
discharge,  and  without  these  pilot-cell  readings  it  would  be 
exceedingly  difficult  at  times  to  gauge  the  exact  state  of  the 
battery. 

General  Conclusions 

.A.dvantages  and  Disadvantages. — When  considering  the 
value  of  storage  batteries  in  connection  with  central  station 
supply,  it  has  been  the  general  custom  in  the  past  to  com- 
pare .the  cost  per  kilowatt  of  capacity  with  that  of  steam 
plant  and  generator;  to  the  advantage  of  the  latter.  It  was 
argued  that  steam  plant  and  generator  cost  less,  and  could 
be  run  continuously  if  required,  whereas  a  battery  (if  the 
1-hour  rating  was  used  for  comparison)  was  not  to  be  relied 
on  for  longer  periods  than  one  hour.  It  was,  and  is  still, 
held  that  the  life  of  a  battery  would  be  less  than  half  that 
of  generating  plant,  that  maintenance  is  exceedingly  heavy, 
operation  difficult,  and  still — speaking  generally — a  prolific 
source  of  worry  and  trouble. 

Batteries  were  installed,  when  central  stations  were  first 
built,  large  enough  to  maintain  the  supply  during  the  night, 
and  at  the  week-ends,  without  the  assistance  of  running  plant. 
They  were  found  a  great  convenience;  but  generators  would 
be  added  as  the  demand  on  tbe  station  grew,  and  the  bat- 
tery would  fall  out  of  use.  jexcept  for  balancing  purposes, 
until,  through  neglect  and  iJl-usage,  it.  would  become  of  no. 
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\;ilue  to  tile  scheme.  In  no  case  would  the  battery  be  Ubcd 
except  as  a  luxury,  and  it  was  generally  expected  to  require 
no  attention  until  it  got  into  a  very  bad  slate. 

Electric  traction  did  something  to  raise  the  reputation 
of  storage  batteries,  owing  to  the  marked  saving  in  plant  re- 
quired for  a  rapidly  fluctuating  load,  and  the  resultant  econ- 
omies of  this  buffering  effect. 

A  properly  proportioned  battery  is  supposed  to  give  ] 
per  cent,  to  3  per  cent,  better  ampere-hour  efficiency  when 
used  on  traction  as  described,  and  as  against  the  efficiency  of 
a  battery  used  to  deal  with  lighting  peaks,  due  to  the  greater 
buffering  effect  on  traction  loads. 

It  is  now  being  recognized  that,  provided  the  battery 
is  installed  to  reduce  generating  plant,  it  is  a  sound  com- 
mercial proposition  when  considered  in  connection  with  a 
large  lighting  load. 

Popular  Error  about  Efficiency. — Too  much  has  been 
made  in  the  past  of  the  supposed  inefficiency  of  batteries;  as 
a  matter  of  fact  70  per  cent,  to  7.5  per  cent,  commercial  effici- 
ency can  be  maintained  with  care;  and  if  this  were  not  so. 
efficiency  is  the  least  important  attribute  of  peak-load  plant, 
and  especially  so  in  the  case  of  a  battery.  Peak-load  units 
are  costly  to  generate,  and  allowance  is  made  for  this  in 
fixing  charges  for  lighting.  Power  or  daylight  units  are 
much  lower  in  price  because  the  cost  of  generation  is  much 
less — so  in  effect  the  battery  is  charged  at  power  costs,  and 
discharged  at  lighting  rates.  If  some  of  our  large  consumers 
on  public  supply  mains  only  realized  this,  they  would  install 
batteries  of  their  own,  buy  current  at  power  rates,  and  cheap- 
en their  own  lighting  supplies  by  arranging  with  the  supply 
authorities  for  a  "restricted-hour"  supply,  i.e.,  they  would 
take  no  current  from  the  mains  at  peak-load  time. 

Batteries  hitherto  have  usually  only  been  installed  by 


consumers  for  the  sake  of  making  supplies  reliable  anrl  in- 
dependent of  accidents  outside  their  own  premises. 

Importance  of  Size  and  Application. — It  does  not  matter 
how  short  a  period  of  time  during  the  day,  or  the  year  for 
that  matter,  a  supply  is  demanded,  there  must  be  plant  in- 
stalled to  meet  it,  and  it  has  been  found  that  for  all  duty 
of  less  than  8  per  cent,  daily  load  factor,  i.e.,  of  less  than 
two  hours'  demand  during  the  24  hours  of  the  day,  the  mat- 
ter is  in  no  cloubt.  It  most  certainly  pays  to  make  storage 
battery  provision  for  this.  Beyond  this  point  we  must  look 
to  advantages  other  than  direct  saving  in  capital  cost  and 
running  charges  to  justify  the  extension  of  the  principle. 

It  is  often  said,  "What  about  the  overload  capacity  of 
the  steam  plant;  is  not  this  sufficient  to  deal  with  the  peak 
the  battery  is  intended  for?"  On  occasion,  yes;  but  if  reli- 
aliility  of  supply  is  to  be  assured,  the  occasion  must  be  that 
brought  about  by  the  failure  of  the  battery,  a  possible  l)Ut 
unlikely  occasion  if  proper  care  is  taken. 

Booster  regulating  plant  can  go  wrong,  and  batterie- 
are  protected  normally  by  circuit-breakers  which  may  open 
through  defect.  It  is  generally  possible,  however,  in  the 
event  of  serious  trouble  to  parallel  the  battery  without  the 
boosters  in  circuit;  and  under  such  circumstances  the  bat- 
tery would  prevent  total  failure  of  supply  under  the  worst 
conditions.  From  other  causes  of  failure  a  battery  is  prac- 
tically free. 

It  is  very  important  that  the  battery  should  be  of  large 
enough  capacity,  not  only  for  normal  discharges,  but  for  any 
short,  heavy  loads  it  may  be  called  upon  to  give  out.  On 
the  other  hand,  if  the  battery  is  larger  than  would  be  neces- 
sary to  deal  with  load  of  the  proportions  indicated,  the 
direct  saving  it  is  possible  to  show  is  correspondingly  de- 
creased. 


Electric  Rates  and  Classification  of  Customers 

Extracts  from  a  Report  Prepared  by  a  Member  of  the  Rate 
Research  Committee  of  the  N.  E.  L.  A. 


When  a  business  is  subject  to  unlimited  competition, 
all  its  rates  automatically  seek  a  level  where  they  give  the 
owner  barely  a  minimum  return,  or  possibly  provide  no  profit 
at  all,  since,  when  they  rise  above  this  level,  more  competi- 
tion develops,  and  when  they  fall  below  the  competition 
ceases  until  they  rise  again. 

In  the  case  of  a  monopoly,  and  particularly  of  various 
public  service  monopolies,  the  rates  are  not  entirely  control- 
led by  competition,  and  in  the  case  of  public  service  mon- 
opolies, it  is  expected  that  either  public  sentiment,  the 
courts,  or  commissions,  shall  regulate  the  rates  to  a  point 
at  least  as  low  as  they  would  have  been  in  the  long  run, 
if  subject  to  competition. 

The  degree  of  monopoly  of  public  service  corporations 
is  greatly  oA-eresthiiated,  since  most  of  their  monopoly  is  in 
form  on!}',  .Vn  electric  company  may  ha\e  exclusive  rights 
to  supply  electricity  for  light,  power,  heat,  etc.,  but  it  has 
no  monopoly  in  the  supply  of  light,  power  or  heat  as  such. 
Ill  the  case  of  electric  light  it  has  a.s  active  competitor>. 
candles,  oil  and  gas;  in  the  case  of  electric  power,  it  com- 
petes with  animal  power,  gas  and  oil  engines  and  steam  en- 
gines: in  the  case  of  electric  heat,  with  gas,  oil,  coal  and 
blankets,  and  in  spite  of  what  may  seem  to  be  a  monopoly 
in  the  supply  of  these  services  in  the  electric  form,  it  finds 
tremendously  active  competition  in  substance — competition 
which  seriously  affects  its  business  the  moment  it  raises  its 
prices  above  a  certain  point.  Below  a  certain  point  in  its 
prices,  the  electric  conipan>-  may  have  a  monopoly,  and  pub- 
lic sentiment  requires  that  its  prices  shall,  in  the  long  run. 


be  lower  than  if  the  competition  were  unlimited,  and  this 
point  is  where  all  the  prices  together  produce  just  a  fair  re- 
turn on  the  investment. 

It  is  for  the  interest  of  the  owners,  as  well  a?  of  the 
public,  to  keep  the  prices  at  this  point,  but  for  any  given 
short  period  the  owner  is  always  attracted  hy  the  idea  of  a 
high  return  and  high  dividend,  so  that  the  apparent  or  mo- 
mentary, interests  'of  the  owner  and  public  may  seem  to  be 
opposed.  However,  while  the  interests  of  the  owner  and  of 
the  public  are  at  any  moment  apparently  opposed  on  the 
question  of  the  total  profits,  there  is  another  question  on 
which  the  interests  of  the  ov^'ner  are  not  opposed  to  those 
of  the  public,  and  that  is  the  division  of  the  total  profits 
,is  coming  from  the  different  customer;-.  To  ~ecure  ;i  given 
return  on  a  certain  investment,  it  makes  no  difference  to 
the  owiiers' whether  this  comes  mostly  from  power,  or  most- 
ly from  light;  mostly  from  large  customers,  or  mostly  from 
-.mall,  and  when  the  total  profits  are  unaffected  tiiero  i^ 
nothing  to  lead  the  owner  lo  take  an>-  action,  in  the  way 
of  ch.inging  this  division  adversely  to  the  public  interests. 

The  question  of  divi>ion  of  costs  among  ditferent  cus- 
tomers or  classes,  is  an  entirely  separate  question  from  the 
question  of  total  costs  or  fair  return.  Having  decided  tinal- 
ly.  or  for  the  time  being,  what  is  a  fair  return  on  tlie  in- 
\  eslmciit  in  a  given  electric  or  other  public  service  company, 
the  separate  question  is  still  open — how  shall  the  rates  that 
.ire  to  produce  this  income  be  adjusted  as  iietween  the  dif- 
ferent classes  of  customers? 

The  first  answer   (and  a  theoreticalK    correct  one"!  is 
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that  each  individual  customer  should  be  charged  at  least  what 
it  costs  to  serve  him.  The  trouble  is  that  this  only  distri- 
butes II  small  portion  of  the  costs  as  between  customers. 
If  an  electric  light  is  burned,  or  motor  used,  the  electric 
company  uses  perhaps  a  little  more  coal,  costing  perhaps 
14  cent  per  kilowatt  hour  for  each  kilowatt  hour  used,  but 
the  rest  of  the  expenses  are  not  immediately  affected.  They 
are  joint  costs  which  may  belong  to  any  of  the  lights  or  any 
of  the  motors,  or  to  some  other  part  of  the  business. 

In  many  businesses — and  especially  such  a  business  as 
electric  light  and  power"  service — most  of  the  expenses  are 
the  same  whether  any  particular  customer  uses  the  service 
or  not,  and  it  is  only  certain  small  expenses  that  are  neces- 
sarily part  of  the  cost  of  each  customer.  These  latter  are 
sometimes,  grouped  under  the  general  term  the  "increment 
cost,"  the  cost  incurred  by  adding  that  customer  to  the  sys- 
tem, or  saved  if  he  is  disconnected.  The  remaining  and 
greater  portion  are  joint  costs,  which  may  belong  to  all  of 
the  customers  or  the  customers  as  a  whole.  Increment 
costs  must  be,  or  rather  should  be,  apportioned  to  individu- 
als, or  special  classes  that  cause  them.  Joint  costs  must  be 
divided  in  some  way  as  between  all  the  customers. 

No  absolute  accountant's  line  can  be  drawn  between  in- 
crement and  joint  costs.  For  instance,  in  railroad  freight, 
suppose  a  given  traffic  goes  south.  So  long  as  cars  come 
back  empty  the  increment  cost  of  extra  freight  north  is  only 
handling  and  a  little  coal.  All  the  rest  is  joint  expense  to  be 
divided  in  some  way  among  all  the  traffic.  The  moment  the 
traffic  north  becomes  big  enough  to  require  extra  trains, 
then  the  increment  cost  in  that  particular  case  is  high,  and 
at  that  moment  increment  cost  for  freight  in  empty  trains 
now  going  south  becorr\es  small. 

It  follows  that  the  increment  cost  which  is  necessarily 
incurred  by  a  customer  is  usually  very  small,  unless  we  can 
be  sure  that  he  is  always  the  "straw  that  breaks  the  camel's 
back."  The  fact  that  he  happens  to  cost  a  great  deal  should 
not  be  charged  against  him  unless  it  is  always  going  to  re- 
quire that  extra  expense  to  serve  him;  unless  he,  or  his 
class,  is  always  going  to  involve  an  expense,  it  is  a  joint 
cost  and  not  an  increment  cost. 

It  is  important  to  remember  that  for  electric  companies 
and  for  most  public  services,  these  joint  costs  are  by  far 
the  most  important  portion  of  the  total  expense.  It  is  sel- 
dom that  it  makes  much  difference  to  a  railroad  whether 
a  single  passenger  does  or  does  not  get  on  the  train.  The 
expenses  are  the  same  whether  he  happens  to  be  aboard  or 
not.  It  is  seldom  that  it  makes  any  difference  to  an  electric 
company  whether  a  particular  lamp  or  motor  runs  or  not.  It 
might  be  possible  to  compute  the  effect  on  the  coal  pile,  but 
the  effect  on  90  per  cent,  of  the  expenses  would  be  practically 
nil. 

Common  Interests  of  Owner  and  Consumer 

These  joint  costs  must  be  divided  in  some  way.  Now, 
while  the  interests  of  the  owner  may  appear  to  be  tempor- 
arily opposed  to  those  of  the  public  on  the  question  of  the 
total  of  the  costs,  or  the  total  of  the  joint  costs,  the  owner, 
as  such,  has  no  interest  that  would  lead  him  to  divide  a 
given  total  between  the  customers  in  any  way  contrary  to 
the  public  interest.  The  question  is,  how  shall  the  joint 
costs  be  divided  between  the  customers  that  jointly  use  the 
service?  One  method  is  for  the  owner  or  manager  to  make 
arbitrary  prices  to  each  customer,  but  it  is  clearly  of  no  ad- 
vantage to  the  owner  to  charge  different  amounts  under  like 
conditions,  and  such  discriminations  are  forbidden  by  law 
on  the  ground  that  they  are  either  due  to  some  improper 
influence  on  the  manager  against  the  interest  of  the  owner 
and  public,  or  else  an  error  of  judgment. 

The  simplest  method  is  to  select  some  unit,  as  ton-miles 
or  kilowatt  hours  or  number  of  telephone  instruments  serv- 
ed, and  divide  all  costs  in  proportion  to  this  unit.  Here 


there  is  no  difference  of  interest  as  between  owner  and  pub- 
lic, in  choosing  the  unit,  but  there  will  naturally  be  a  differ- 
ence as  between  portions  of  the  public.  A  charge  for  hotel 
service  by  the  European  plan,  helps  one  class  of  travellers 
as  compared  with  a  class  that  prefers  the  American  plan, 
and  so  on.  Whether  an  electric  company  charges  per  lamp 
connected,  or  per  kilowatt  hour,  makes  a  great  difference  as 
between  stores  and  residences,  even  if  the  rates  are  such 
that  the  owners  of  the  electric  company  get  the  same  return 
on  their  whole  investment.  Further,  it  is  perfectly  possible 
to  select  more  than  one  unit,  or,  if  using  a  single  unit,  to 
make  the  rate  for  such  unit  different  for  different  classes, 
as  one  rate  for  residences  and  another  for  business,  or  one 
rate  for  letters  and  another  for  merchandise. 

Rates  by  Formula 

At  the  moment  there  is  a  call  for  electric  companies  to 
adopt  prices  as  developed  from  a  certain  formula,  some- 
times known  as  the  demand  theory.  Costs  =  number  of 
customers  X  a  +  kilowatt  hours  X  b  +  kilowatts  of  demand 
X  c,  and  it  is  well  to  understand  why  this,  as  well  as  any 
other  formula,  would  be  to  the  public's  disadvantage  unless 
by  the  merest  chance  it  worked  out  right  for  all  cases.  No 
matter  which  formula  we  use  for  analyzing  costs,  it  is  still 
true  that  most  of  the  costs  are  joint  costs  not  necessarily 
incurred  by  any  particular  customer  or  customers.  Now, 
if  these  joint  costs  are  divided  in  one  way  according  to 
some  formula,  there  may  be  still  another  division  which  may 
give  better  results  for  the  public.  If  the  formula  is  a  sacred 
one  we  cannot  go  behind  it,  but  if  not  sacred,  what  test  shall 
we  apply  to  see  if  it  gives  the  best  results?  The  best  re- 
sult is  when  the  burden  on  customers  is  least;  i.e.,  when 
we  get  as  much  business  as  possible  among  which  to  divide 
the  joint  costs  so  that  the  burden  on  each  customer  shall  be 
least. 

If  we  had  a  growing  business,  without  any  existing 
rates,  we  should  find  it  difficult  to  say  how  we  should  start, 
but  we  cannot  imagine  a  business  operating  without  some 
rate  to  start  with,  and  if  we  have  some  business  and  some 
rate  to  start  with,  all  we  have  to  do  is  to  see  if  some  change 
of  rates  will  not  give  better  results  and  to  keep  on  trying  un- 
til we  can  make  no  further  improvement. 

Take  existing  rates.  They  produce  an  income  which  is 
either  less  than  a  fair  return,  a  fair  return,  or  more  than  a 
fair  return.  Now,  if  the  return  is  less  than  fair,  a  new  rate 
applicable  only  to  new  business  that  could  not  otherwise 
be  obtained,  should  return  something  towards  joint  costs, 
and  will  be  of  no  harm  to  existing  business  and  will  be  an 
improvement.  If  the  return  is  just  a  fair  one,  a  new  rate 
that  produces  new  business  over  which  to  distribute  joint 
costs  will  not  hurt  existing  business,  but  will  make  possible 
a  reduction  of  rates.  If  existing  rates  show  more  than  a  fair 
return,  a  reduction  should  be  made,  but  again,  if  a  reduc- 
tion so  as  to  produce  new  business  is  made,  further  reduc- 
tion becomes  possible. 

In  any  of  the  cases,  it  is  obvious  that  the  new  rate 
should  take  as  much  of  the  joint  costs  as  it  will  stand,  and 
this  is  clearly  no  injury  to  the  new  business,  because  it 
need  not  take  the  supply  unless  it  wants  to,  and  will  not 
unless  it  gets  some  advantage.  On  the  other  hand,  if  new 
business  is  asked  to  share  the  same  proportion  of  joint  costs 
that  is  being  paid  by  the  old  business,  it  may  not  be  secured 
at  all,  and  then  will  not  pay  anything  towards  joint  costs, 
instead  of  paying  something. 

In  a  recent  article  on  isolated  plants,  in  the  Engineer- 
ing Magazine,  it  is  stated  that  the  central  station  operating 
costs  are  1  cent  per  ki!x>watt  hour  (the  real  cost  is  usually 
less).  The  general  expenses  are  taken  at  25^  cents  per  kilo- 
watt hour.  This  figure  for  general  expenses  probably  in- 
cludes all  accounting  and  distribution  expenses,  such  as 
maintenance  of  lines,  etc.    The  article  does  not  give  any 
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figure  for  ihc  fixed  charges  on  the  central  station,  but  says 
that  they  are  three  times  what  they  would  be  for  an  isolated 
plant,  and  later  gives  the  fixed  charges  of  such  a  plant  as 
2  cents  per  kilowatt  hour,  which  would  make  the  fixed 
charges  for  central  station  6  cents  per  kilowatt  hour,  and 
would  make  the  total  central  station  costs  9^  cents  per  kilo- 
watt hour.  Then  the  costs  of  an  isolated  plant  are  given 
as — operating  cost  1  to  1}/^  cent  per  kilowatt  hour;  fixed 
charges  2  cents  per  kilowatt  hour,  and  general  expenses  no- 
thing, making  a  total  of  ;{  to  '.i]^  cents  per  kilowatt  hour. 
It  is,  of  course,  absurd  that  an  isolated  plant  has  no  general 
expense,  and  that  supervision  and  management  expenses  do 
not  exist,  and  that  such  services  where  tendered  should  not 
be  included  in  the  cost. 

The  article  then  wants  us  to  infer  from  the  above  that 
the  central  station  cannot  by  any  possibility  sell  electricity 
at  3  cents  and  make  its  expenses.  The  costs  for  the  central 
station,  however,  are  the  average  costs,  made  up  of  all  sorts 
of  expenses,  and  because  they  may  average  9J/^  cents  it  does 
not  mean  that  each  new  customer  will  also  cost  syi  cents. 
Each  new  customer  may  add  something  to  the  total  costs, 
but  this  addition  will  have  no  relation  to  the  average  cost  of 
serving  the  old  customers. 

Rates  Must  Vary 

For  instance,  I  recently  learned  of  a  case  where  a  cen- 
tral station  is  supplying  to  all  its  customers  about  6,000,000 
kilowatt  hours,  with  an  operating  cost  at  the  station  of 
about  $60,000,  an  average  cost  of  1  cent  per  kilowatt  hour. 
Its  general  and  distribution  expenses  of  all  sorts  were  about 
$180,000,  making  about  3  cents  per  kilowatt  hour;  its  fixed 
charges  were  about  $180,000,  making  about  3  cents  per  kilo- 
watt hour;  the  total  average  cost  or  price  for  all  its  output 
was  therefore  about  7  cents  per  kilowatt  hour.  This  price 
was  collected  from  its  customers  at  different  rates  varying 
from  3  cents  to  11  cents  per  kilowatt  hour. 

This  station  then  had  placed  before  it  a  proposition  for 
supplying  a  single  new  customer  with  4,000,000  kilowatt 
hours  annually.  In  order  to  supply  this  customer  all  it  had 
to  spend  in  the  way  of  investment  was  about  $30,000  for 
lines,  ducts,  etc.,  and  for  the  increased  capacity  at  the  sta- 
tion. This,  however,  was  not  quite  fair,  because  the  supply- 
ing of  this  customer  used  up  some  capacity  which  was  idle, 
and  made  it  necessary  to  spend  another  $30,000  very  short- 
ly, which  otherwise  would  not  have  been  spent.  The  real 
increase  in  investment  made  necessary  by  this  customer  was 
then  about  $60,000,  and  to  make  sure  that  this  was  reason- 
able they  got  out  the  fig-ures  as  to  what  the  increased  in- 
vestment would  be  if  they  should  take  on  several  more  cus- 
tomers like  this  one,  and  found  it  less  than  $60,000  each. 

This  is  a  very  important  point.  If  a  rate  can  be  estab- 
lished for  a  single  customer,  and  a  different  rate  for  the 
next  one,  then  the  increment  cost  can  be  figured  for  each. 
If,  however,  a  rate  is  established  for  a  class,  we  must  figure 
what  is  going  to  be  the  whole  result  for  years  ahead,  when 
not  one  but  many  customers  of  the  class  arc  added. 

To  return  to  our  example.  15  per  cent.,  on  $60,000 
meant  $9,000  a  year  increase  in  fixed  charges.  The  operat- 
ing expenses  had  been  $60,000  for  6,000,000  kilowatt  hours, 
and  they  estimated  that  for  10,000,000  kilowatt  hours  the  op- 
erating expenses  would  only  be  $85,000 — an  increase  of  $25,- 
000.  The  general  expenses  had  been  $180,000,  but  this  single 
large  customer,  or  other  customers  like  him,  would  hardly 
add  anything  to  the  general  expenses,  though  they  put  down 
;\n  increase  of  $1,000.  The  net  result  of  adding  this  large 
customer,  and  of  still  other  customers  proportionately,  was. 
therefore,  an  increase  in  the  expenses  of  $9,000  fixed  charges; 
$25,000  operating,  and  $1,000  general,  or  a  total  of  $35,000, 
which,  applied  to  the  4,000,000  kilowatt  hours  of  use  gave 
approximately  .9  cents  per  kilowatt  hour. 

It  was  stated  that  this  customer  could  make  his  own 


electricity  for  about  $64,000  a  year,  or  1.6  cents  per  kilo- 
watt hour,  and  the  central  station  to  secure  his  service  made 
a  price  that  came  to  $60,000  a  year,  or  lyi  cents  per  kilowatt 
hour,  and  the  difference  between  the  $60,000  that  the  cus- 
tomer paid  and  the  $35,000  that  it  cost  to  serve  him  left  a 
contribution  of  $25,000  tovtard  the  net  revenue. 

This  did  no  harm  to  the  customers  who  previously  had 
been  paying  3  to  11  cents  per  kilowatt  hour,  and  as  a  matter 
of  fact,  later  enabled  the  company  to  make  a  reduction  to 
these  customers,  which  it  would  otherwise  not  have  been 
able  to  make. 

In  a  case  like  this  we  naturally  feel  that  a  new  customer 
should  contribute  as  much  as  possible  to  joint  costs;  i.e., 
should  be  made  to  pay,  in  unpopular  phraseology,  all  his 
traffic  will  bear,  even  if  we  do  not  charge  him  as  much  as 
we  charge  the  others.  Now,  in  order  to  determine  what  he 
can  actually  afford  to  contribute  towards  joint  costs,  it  is 
necessary  to  figure  what  it  will  cost  him  to  make  it  himself, 
and  in  most  cases  of  customers  like  this  the  things  which 
determine  his  costs  are  his  demand,  his  consumption,  and 
his  size;  in  other  words,  using  as  a  basis  to  figure  his  costs, 
the  demand  formula  above  referred  to.  Hence,  in  publish- 
ing a  rate  to  attract  these  customers,  it  is  natural  to  make 
it  on  a  demand  basis,  so  that  each  shall  pay  as  much  as  pos- 
sible of  the  joint  charges  and  reduce  their  burden  on  others. 

But  note:  While  the  demand  system  furnishes  a  measure 
of  the  total  station  costs  it  is  not  for  that  reason  that  we  use 
it  in  making  prices.  We  use  it  in  making  prices  because  it 
furnishes  a  measure  of  the  value  of  the  service  to  the  cus- 
tomer and  if  in  any  particular  case  the  demand  system  did 
not  furnish  this  measure  we  might  use  some  other  measure 
in  order  to  apportion  to  him  as  much  as  possible  of  the  joint 
costs,  so  that  the  supply  to  him  should  be  of  the  greatest 
benefit  to  the  other  customers. 

The  "Demand"  Theory 

Now,  this  explains  in  part,  at  least,  the  popularity  of  the 
so-called  demand  theory.  Everybody  uses  the  analysis  of 
costs  into  demand  and  output  charges,  and  finds  it  extremely 
useful,  first,  when  applied  to  the  central  station  costs  to  de- 
termine the  effect  of  changes  upon  those  costs,  and,  second, 
when  applied  to  the  customers  to  determine  the  price  which 
will  make  the  supply  to  them  result  in  the  greatest  benefit 
to  the  customers  as  a  whole.  Even  when  there  is  no  ques- 
tion of  the  customer  making  his  own  electricity,  the  demand 
theory  still  is  apt  to  furnish  a  measure  of  how  much  the  new 
business  can  contribute  to  joint  costs. 

For  instance,  a  customer  with  a  few  lamps  used  long 
hours  will  take  the  trouble  to  equip  himself  with  gas  and 
maintain  Welsbach  burners,  unless  he  gets  a  fairly  low  rate 
per  kilowatt  hour;  while  another  custon>er,  using  the  same 
amount  of  electricity,  but  on  a  large  number  of  lamps,  can 
afford  to  pay  a  higher  price  per  kilowatt  hour,  rather  than 
trouble  with  the  gas  outfit.  It  is,  of  course,  better  for  both 
customers  to  be  supplied  than  for  one  to  use  gas.  and  let  the 
other  pay  all  the  joint  costs. 

The  demand  theory  is  very  apt  to  give  prices  that  will  bo 
best  for  all,  but  this  is  purely  because  it  happens  to  fit  cer- 
tain classes  of  customers.  The  fact  that  in  some  cases  the 
best  prices  can  be  figured  from  a  particular  cost  formula, 
does  not  prove  that  the  same  figuring  will  give  a  correct  re- 
sijlt  when  conditions  are  changed. 

To  return  now  to  the  case  of  the  large  customer,  there  is 
always  difficulty  in  understanding  why  it  is  that  a  large  cus- 
tomer can  be  supplied  at  so  much  less  than  the  average  price, 
but  here  is  another  analysis  which  may  make  it  clear. 

The  central  station  could  build  a  new  small  station  for  a 
customer  close  to  his  mill,  and  a  duplicate  of  his  plant,  and 
by  running  it  exactly  as  he  would  run  his  plant  could  meet 
his  costs  exactly.  In  such  a  case  it  is  clear  that  the  old  sta- 
tion costs  would  be  7  cents  and  a  proper  price  to  old  custom- 
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ers  7,  cents;  cost  at  new  station  1-6/10  cents,  and  the  proper 
price  to  the  new  customer  l-6/lO  cents.  Then  when  we  .com- 
bine them  and  run  them  as  a  unified  ^iroposition,  the  situa- 
tion is  still  the  same,  and  the  cost  of, each  does  not  become 
the  average,  any  niore  jhan  a  .short  man  could  become  taller 
by  enlisting  in  a  company  of  soldiej"s  whose  height  averaged 
more  than  his. 

This  point  about  building  a  small  station  close  to  a  cus- 
tomer is  a  very  essential  one  to  remember.  The  central  sta- 
tion can  always  meet  the  price  of  the  isolated  plant  because 
it  can  build  an  exact  duplicate  of  the  isolated  plant  and^run  it 
as  the  customer  would  rim  it  and  meet  the  price,  and  then, 
as  a  next  step,  the  central  station  by  combining  the  loads  can 
el¥ect  a  saving  and  make  a  profit,  in  any  case  it  cannot  lose 
by  selling  to  the  customer  at  wliat  it  would  really  cost  the 
customer  to  supply  himself,  because  in  the  worst  case  it  oper- 
ates exactly  as  the  customer  would  have  operated. 

Shoild  be  no  isolated  plants 

We  contend  that  there  should  be  no,  isolated  plants  from 
the  standpoint  of  economics.  Wl  y,  then,_aj-,e;  there  any  iso- 
lated;  plants  ?    The  reasons  are  as  follows: 

i:  ;(1)  Sometimes  the  central  station  doesjiiot  know  its 
business.  The  cost  of  an  isolated  plant  roay,  .be  said  to  be  3. 
cents,  but  the  central  station  may  refusej.to  sijpply  the  ser? 
vice  at  less  than  5  cents.  -  : 

(3)  Sometimes  the  isolated  plant  does  not  know  its  busi- 
ness. The  real  costs  of  the  isolated  plant  may  be  3  cents, 
and  the,  central  station  may  offer  a  supply  at  2.9  cents,  but 
the  ^engineer  may  report  that  the  plant  cost  would  be  only 
one-half  cent,  and  he  secures  a  commission,  or  at  least  a 
job. 

,  (3)  Sometimes  the  owner  of  the  isolated  plant  is  run- 
nitrg.'  it  for  his  health,  as  a  hobby  or"  for  amusement.  The 
central  station  cannot  very  well  make  a  price  that  will  recog- 
nize such  conditions. 

Occasionally  the  case  may  present  itself  where  it  is 
really  economical  to  generate  part  of  the  electricity  at  the 
customer's  premises  and  part  at  the  central  station,  as  when 
the  customer  may  have  water  power  available.  If  this 
amount  at  any  given  time  corresponded  exactly  to  the  cus- 
tomer's requirements,  then  for  this  time  there  would  be  no 
advantage  from  the  central  station  connection,  but  practi- 
cally always  some  of  the  electricity  could  be  economically 
supplied  from  the  central  station,  or  else  tHe  water  power, 
plant  could  sell  some  to  tlie  central  station. 

All  Savings  Benefit  Public 

Any  savings  or  contribution  to  the  net  revenue  of  the 
central  station  are  ultimately  for  public  advantage,  because 
whatever  increases  the  profit  of  the  central  station  brmgs 
earlier  reduction  of  rates  to  its  customers  as  a  whole. 
Hence,  a  central  station  should  make  rates  that  will  gel  all 
the  business,  and  while  making  the  rates  just  low  enough" 
to  get  the  business,  that  could  not  otherwise  be  secured, 
should  make  them  no  lower  than  necessary  and  in  no  case 
below  increment  cost. 

But  suppose  we  adopt  this  theory.  Is  it  hot  the  value 
of  service?  Is  it  not  after  all  the  theory  of  charging  what 
the  traffic  will  bear?  So  far  as  these  big  customers  are  con- 
cerned, perhaps  it  is,  or  rather  it  is  not  charging  what  the 
traffic  won't  bear,  not  charging  them  any  more  than  their 
costs  would  be  with  independent  plants,  but  securing  all  that 
their  traffic  will  bear  for  the  reduction  of  the  burden  of 
joint  costs  to  all  customers.  Now,  when  we  apply  this 
theory  to  .small  customers,  we  are  met  with  the  question  of 
regulation,  and  the  answer  is  this.  An  electric  company,  or 
any  public  service,  must  make  its  rates  lower  even  than  they 
would  have  been  under  free  competition. 

The  theory  of  value  of  service  applies  even  in  this  case. 
The  value  of  electric  light  service  to  anyone  is  not  what"  he 


w.9uld  pay  a  particular  company  for  electric  light  rather 
than  go  without  electric  light  at  all,  but  what  he  would  pay 
that  particular  company  for  the  service  rather  than  get  an 
equivalent  service  in  some  other  way.  The  value  of  the  ser- 
vice is  never  above  what  one  of  the  competitors  offers  it  at, 
and  regulation  of  prices  is  merely  to  deterijiine  what  thg 
value  of  the  service  from  the  company  in  question  would 
have  been  if  no  monopoly  had  been  granted;  in  other  words, 
what  the  company  would  have  charged,  in  the  long  run,  if 
subject  to  competition.. 

Whenever  the  return  on  investment  is  higher  than  is 
reasonable  and  equitable,  competition  will  naturally  spring 
up,  and  the  authority  that  grants  the  monopoly  requires  that 
there  shall  be  a  reduction  of  rates,  applicable  to  those  classes 
whose  price  would  have  been  reduced  by  means  of  such  com- 
petition. Sulpject,  to  this  exception,  each  price  should  be  such 
as  to  produce  the  greatest  amount  of  business  and  make  the 
burden  of  joint  costs  least;  and  the  final  result  will  be  ob- 
tained by  basing  all  rates  either  on  actual  value  of  service, 
or  on  what  this  value  would  be  under  free  competition.  This 
results,  iri  practice,  in  a  simple,  general  rate  such  as  obtains 
in  most  of  our  cities,  with  special  classifications  for  power 
use,  and  for  large  customers,  etc. 

It  will  be  to  the  interest  of  owners,  as  well  as  of  the  pub- 
lic, to  adjust  rates  alofl|^- these  lines,  and  if  rates  are  made 
public  and  open  to  an  alike  under  like  conditions,  and  so  long 
as  these  conditions  are  made  in  good  faith  and  without 
ulterior  motive,  any  such  proper  discrimination  in  rates  is 
justified  and  should  inure  to  the  advantage  of  the  public  as  a- 
whole.  In  practice  the  method  here  advocated  of  deter- 
mining rates  works  simply,  even  if  it  means  that  the  final 
figure  is  determined  more  by  the  business  jildgment  of  the 
manager,  than  by  the  reports  of  the  accountants. 

,   /  ,      The  revision  of  rates 

There  are  some  tests  to  be  applied  to  any  particular 
revision  of  rates,  that  will  perhaps  make  this  idea  more  popu- 
lar. Tirst,  is  it  a  change  that  would  have  been  produced  in 
the  long  run  by  free  competition  among  companies  covering 
the  whole  territory?  If  so,  it  should  be  made  voluntarily  by 
the  owner,  or,  if  not  so  made,  should  be  forced  on  him.  This 
test,  as  to  what  the  rates  would  have  been  under  free  com- 
petition, is  of  course  a  very  difficult  one  for  an  accountant 
to  apply,  but  it  is  not  necessary  that  it  should  be  applied 
exactly,  and  in  fact,  if  applied  exactly,  would  not  be  entirely 
satisfactory.  For  instance,  free  competition  in  electric  ser- 
vice would  probably  result  in  low  rates  in  the  centers  of 
cities,  and  high  rates  in  the  suburbs,  instead  of  uniform  rates. 
In  this  case  the  public  probably  acts  wisely  in  requiring 
uinform  rates  over  the  territory,  but  whether  it  does  or  not 
hurts'  the  public  more  than  the  owners,  so  long  as  the  profits 
are  left  sufficiently  high  so  as  to  continue  to  attract  new 
capital  into  the  field,  and  into  similar  fields  that  to-day  ap- 
pear as  risky  as  the  enterprise  under  discussion  looked  when 
it  started.  Second,  is  it  a  change  that  will  produce  new  busi- 
ness that  will  furnish  some  additional  contribution  to  joint 
costs?  If  so  it  should  be  made  in  the  interests  of  the  busi- 
ness as  a  whole.  Third,  is  there  any  other  change  that  will 
produce  a  greater  contribution  towards  joint  costs? 

Now,  the  answers  to  these  last  questions  also  furnish  a 
test  as  to  whether  a  rate  is  discriminating,  in  the  sense  in 
which  discrimination  is  unpopular,  liecause  they  ask,  "does 
the  change  produce  new  business?" 

The  change  in  rates  may  apparently  produce  some  new 
business,  but  the  business  on  the  new  rate  may  be  business 
that  was  formerly  on  the  old  rate.  In  such  case  it  is  merely 
a  transfer  from  the  old  rate,  and  there  is  no  increase  in  busi- 
ness, but  instead,  a  decrease  in  contribution  to  joint  costs,  and 
in  such  case  the  new  rate  does  iiot  stand  the  test."  This  will 
oftetl'' be~"the  case  wheii  the  customers  on  the  new  rate  are 
competitors  .of  those  on  tlie  old  rate.      In   railroads  this 
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occiirb  much  more  frequently  than  in  electric  companies.  If 
Ithe  rate  to  Jonesville  is  lovycrecl  that  may  merely  shift  busi- 
jness  to. Jonesville  away  from  Smithtown,  without  increasing 
i;the  total.  If  Smith  and  Jones  are  competitors,  a  low  rate  to 
iSmitli  may  merely  mean  that  Smith  does  more  business  at 
ijthe  expense  of  Jones,  but  the  total  business  and  the  contri- 
bution towards  joint  costs  are  not  increased.  If,  however, 
the  difTerence  in  rates  is  not  between  competitors,  no  busi- 
ness is  shifted. 

One  electric  company  made  a  special  classification  of 
motors.  If  this  had  been  General  Electric  versus  Westing- 
house,  it  would  have  meant  merely  a  transfer  from  one  kind 
of  motor  to  the  other  and  no  new  busine-ss.  Instead,  the 
classification  was  between  elevator  motors  and  ordinary 
motors,  reducing  the  price  to  ordinary  motors.  Here  the 
change  brought  in  more  ordinary  motors  to  reduce  the  bur- 
den, but  did  not  afifect  the  business  in  elevator  motors  until 
finally  the  reduction  in  joint  costs  warranted  a  general  re- 
duction which  they  would  not  otherwise  have  obtained. 
Hence,  the  discrimination  between  motors  was  assumed  to 
be  justified  in  this  case. 

Even  between  competitors  a  dififerential  may  still  pro- 
duce new  business  that  is  not  obtained  at  the  expense  of  old 
business.  The  big  store  that  can  put  in  a  plant  competes 
with  the  small  store,  but  the  lower  rate  to  the  big  store 
(unless  seriously  below  what  it  would  cost  the  big  store  from 
its  own  plant)  does  not  hurt  the  small  store.  The  big  store 
does  not,  by  reason  of  buying  electricity,  take  any  more  busi- 
ness from  the  small  store,  than  it  would  if  the  big  store  had 
its  own  plant. 

Must  discriminate  with  care 

One  rate  for  residences  and  one  rate  for  stores  would 
never  transfer  business  and  would  seldom  be  open  to  cri- 
ticism. On  the  other  hand^  one  rate  for  two  family  houses, 
and  another  for  single  houses,  might  transfer  business  from 
one  to  the  other,  and  in  general  might  be  undesirable.  One 
rate  for  ice  making,  and  another  rate  for  water  pumping 
would  almost  never  transfer  business;  hence  is  fully  justi- 
fied. One  rate  for  drug  stores  and  another  for  saloons, 
would  be  apt  to  transfer  business,  and  would  have  to  be 
closely  scrutinized.  One  rate  for  theatres  arid  another  for 
amusement  places,  would  be  apt  to  be  discriminating,  be- 
cause it  would  be  apt  to  transfer  business,  and  a  rate  for 
newspaper  offices  dif?erent  from  ordinary  printing  offices, 
would  again  be  subject  to  suspicion.  On  the  other  hand,  a 
rate  for  hotels  might  be  different  from  a  rate  for  factories, 
without  much  chance  of  any  transfer  of  business. 

The  point  of  making  these  illustrations  is  to  show  how 
the  methods  advocated  agree  with  our  general  ideas.  In  fact 
the  following  is  usually  a  pretty  safe  guide  when  considering 
whether  a  differential  is  justified: 

If  the  differential  is  between  customers  or  classes  who 
compete  with  each  other,  the  burden  of  proof  should  be  on 
those  who  propose  or  advocate  the  differential,  and  the  differ- 
ential should  not  be  allowed  unless  it  is  shown  that  it  is 
necessary,  and  no  greater  than  necessary.  The  differential 
between  large  and  small  customers  is  of  this  nature.  It  is 
necessary,  and  in  fact  it  would  be  better  for  the  small  cus- 
tomers, if  the  differential  should  be  made  larger  than  it  is 
now,  so  as  to  get  the  big  users  to  contribute  something  to- 
wards joints  costs  instead  of  nothing,  as  happens  when  they 
do  not  use  the  service;  l)ut  it  should  .always  be  watched  care- 
fully, because  any  error  in  adjusting  it  will  merely  transfer 
business  from  one  class  to  another  without  really  producing 
any  new  business. 

On  the  other  hand,  for  a  differential  between  classes 
which  do  not  compete  with  each  other,  the  burden  of  proof 
should  be  on  those  who  object  to  the  differential;  since,  if 
the  classes  do  not  compete,  the  differential  will  not  transfer 


any  business,  and  any  increase  in  business  will  be  genuine 
and  for  the  advantage  of  all. 

The  following  rules  will  show  how  the  foregoing 
methods  can  and  should  be  applied. 

For  the  company— adjust  the  rate  to  the  various  classes 
so  as  to  get  the  greatest  volume  of  business  among  which  lo 
divide  joint  costs,  and  in  order  to  do  this,  first  make  sure 
that  no  class  is  supplied  at  a  loss;  and  that  each  class  bears 
as  much  as  it  can  contribute  (or  would  have  paid  under  free 
competition  of  the  joint  costs.  This  means  make  the  rates 
proportional  to  the  value  of  the  service,  less  the  savings  due 
to  monopoly.  This  should  result  in  a  single  general  rate 
for  the  general  public,  at  least  as  low  as  would  have  obtained 
under  free  competition.  It  should  result  in  class  rates  for 
power,  street  lighting,  charging  of  batteries,  cooking,  etc.. 
lower  in  many  cases  than  the  general  rate,  a'nd  should  result 
in  differentials  for  large  customers,  all  of  these  class  rates 
and  differentials  being  only  as  low  as  necessary  in  order  to 
get  the  business.  The  differentials  for  large  customers 
should  be  low  enough  to  get  the  business  now  done  by  isola- 
ted plants. 

For  the  public— allow  the  company  to  make  any  change 
it  likes  as  between  customers  or  classes  who  do  not  compete 
with  each  other.  When  a  change  is  proposed  that  makes  a 
difference  between  customers  or  classes  that  do  compete 
with  each  other,  allow  the  change  only  when  it  is  clear  that 
the  result  will  really  produce  new  business,  and  not  merely 
transfer  business  as  between  competitors.  When  the  rates 
produce  more  than  a  fair  return,  provide  for  reducing  the 
rates  to  those  classes  which  would  have  obtained  a  reduction 
if  competition  had  been  free. 

This  is  the  line  along  which  companies  are  now  develop- 
ing. The  only  weak  point  in  their  present  situation  is  that 
they  are  not  making  the  differentials  in  favor  of  large  cus- 
tomers (and  of  certain  uses,  such  as  cooking,  etc.),  enough 
to  get  the  business,  and  this  requires  the  small  customers  to 
pay  more  towards  joint  costs  than  would  be  necessary  if  the 
rates  for  big  customers  were  made  low  enough  to  shut  down 
every  isolated  plant,  where  the  owner  knew  his  costs  and  was 
not  running  it  for  his  pride  or  his  amusement. 


New  Books 

Practical  Mathematics  for  the  Engineer  and  Electrician — 
By  Elmer  E.  Burns  and  Jos.  G.  Branch,  B.S.,  M.E. ;  the  Jos. 
G.  Branch  Publishing  Company,  Chicago;  price  $1.00.  It 
1  as  been  the  aim  of  the  authors  to  make  this  book  of  value 
to  operating  engineers  and  electricians  who  have  never  had 
the  advantage  of  a  college  education.  The  book  is  element- 
ary, written  in  simple,  clear  language  and  treats  only  of 
such  subjects  as  are  of  special  value  to  all  practical  work- 
men; a  few  simple  illustrations. 

The  Electric  Motor  and  its  Practical  Operation — By 
Elmer  E.  Burns;  the  Jos.  G.  Branch  Publishing  Companj-. 
Chicago;  price  $1.50.  The  subject  of  the  electric  motor  has 
been  treated  simply  and  clearly  and  with  so  little  mathematics 
that  all  can  understand  it.  The  aim  of  the  book  is  especially 
to  help  the  man  in  the  engine  rooms  and  shops  to  a  first  hand 
understanding  of  motor  principles;  very  clearly  illustrated. 

Alternating  Currents  Simplified — By  Elmer  E.  Burns. 
The  Jos.  Branch  Publishing  Company,  Chicago;  price  $1.50. 
This  book  gives  the  electrical  worker  a  clear  understanding 
of  an  alternating  current  in  such  a  way  as  to  give  him  a  safe 
and  sure  foundation  for  his  work.  The  aim  is  not  a  des- 
cription of  the  various  types  of  a.c.  machinery,  but  an  ex- 
planation of  principles,  in  language  so  simple  and  clear  that 
the  novice  can  understand  it;  very  well  printed  and  illustrated. 


Mr.  Jno.  P.  Fox  has  begun  an  investigation  of  the  tram- 
way problems  in  Montreal,  on  which  he  has  been  engaged 
by  the  city  to  make  a  report. 
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The  Present  Tendency  of  Street  Railway 
Operating  Expenses* 

By  Mr.  J.  J.  Burleigh 

A  paper  on  "The  Present  Tendency  of  Street  Railway 
Operating  Expenses"  might,  with  a  due  regard  for  accu- 
racy, be  so  condensed  as  to  set  forth  the  answer  to  the  pro- 
position in  the  sjngle  word  "upward."  Although  such  a  con- 
tribution would  possess  the  doubtful  merit  of  brevity,  it 
would  be  doing  no  more  than  stating  a  fact  that  is  obvious 
to  most,  if  not  all  of  us.  It  would  be  citing  an  effect  with- 
out giving  the  causes  therefore,  proclaiming  a  result  but 
throwing  no  light  upon  the  conditions  which  produced  it. 
My  purpose  will  be  to  set  out  briefly  some  of  the  figures 
and  factors  which  will  explain  and  make  clear  why  the  opera- 
ting expenses  have  been  mounting  higher  and  higher  during 
the  past  years,  and  my  observations  will  be  based  upon  the 
actual  experiences  of  the  company  with  which  I  have  the 
honor  to  be  connected. 

One  of  the  chief  reasons  why  operating  expenses  have 
been  increasing  has  been  the  tendency  toward  longer  hauls 
for  a  single  5-cent.  fare,  due  to  additional  transfer  privileges 
and  the  extension  of  fare  zones  because  of  the  expansion 
of  municipal  limits  coupled  with  franchise  obligations  to 
carry  passengers  from  any  part  to  any  other  part  of  a  given 
city  or  town  reached  by  a  company's  lines  without  extra 
charge.  The  growing  demands  of  the  public  for  more  ser- 
vice and  better  service,  necessitating  more  costly  equipment 
and  heavier  power  outlays,  has  also  been  a  factor.  Wages 
of  trainmen  and  oriier  employees  have  been  increased  from 
time  to  time,  which  has  added  materially  to  the  burdens  of 
operating  from  a  financial  point  of  view  and  the  single  item 
of  taxes,  including  franchise,  real  and  personal,  as  repre- 
sented in  cash  out'.ay  has  been  nearly  doubled  on  a  car-mile 
or  car-hour  basis  within  ten  years,  making  this  charge  alone 
an  exceedingly  heavy  toll  exacted  from  the  company's  gross 
revenue. 

In  an  endeavor  to  get  at  the  underlying  facts  let  us  sub- 
divide the  costs  of  operating  and  consider  the  factors  which 
have  been  responsible  for  the  increases.  We  will  begin 
with  the  maintenance  of  way  and  structures.  Our  ex- 
perience has  been  that  this  item  accounted  for  1.154  cents 
per  car  mile  in  the  year  1904,  went  to  1.189  cents  in  1908,  to 
1.453  cents  in  1909,  to  1.888  cents  in  1910.  to  2.926  cents  in 
1911  and  to  2.999  cents  in  1912. 

The  increases  are  largely  due  to  a  higher  wage  scale  for 
track  and  line  laborers  and  an  advance  in  the  price  of 
materials  used  for  replacements  and  repairs.  Ten  years  ago 
laborers  could  be  hired  for  15  cents  an  hour  against  a  rate 
of  or  19  cents  an   hour  to-day.    This  shows  an  in- 

crease of  16  2-3  per  cent.,  and  men  who  are  charged  with  the 
supervision  of  this  labor  declare  unequivocally  that  there 
has  been  a  diminution  of  efficiency  equal  to  25  if  not  30  per 
cent.  In  other  words,  the  class  of  men  available  for  this 
character  of  work  to-day  makes  it  necessary  to  hire  at  least 
four  men  for  every  three  employed  at  similar  tasks  ten  years 
ago.  Nor  is  the  end  yet,  for  there  is  already  ground  for  the 
belief  that  a  still  higher  rate  of  wages  will  have  to  be  paid 
with  the  coming  of  spring. 

Rails,  frogs,  switches  and  mates  and  all  other  special 
work  chargeable  to  operation  as  replacements  have  gone  up 
in  price,  as  have  fishplates,  tie  rods,  bolts  and  practically 
everything  else  which  enters  into  repairs,  from  15  to  25  per 
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cent,  over  the  prices  of  ten  years  ago,  and  modern  carhouses 
and  concrete  roadbeds  bring  with  them  certain  necessary 
outlays  which  must  be  charged  to  operating. 

Demands  in  the  way  of  street  pavements  have  grown 
more  exacting  and  incidentally  more  costly.  Where  the 
relatively  inexpensive  macadam  pavement  sufficed  formerly 
it  has  been  superseded,  by  virtue  of  franchise  obligations, 
by  wood-block  or  specification  granite  block  which  cannot 
be  laid  short  of  approximately  four  times  the  cost  of  mac- 
adam. Reduced  to  a  car-mile  basis,  our  experience  has 
shown  that  street-paving  requirements  cost  0.172  cent  in  1904 
and  0.309  cent  in  1912,  covering  a  system  which  includes  popu- 
lous cities,  suburban  towns  and  rural  communities. 

At  the  same  time  the  cost  of  bridges  has  increased,  due 
also  to  the  necessity  of  providing  for  the  heavier  rolling 
stock,  while  the  rather  insignificant  item  of  ties  has  contri- 
buted its  share  to  the  general  burden  of  expense.  In  the 
past  ties  were  used  that  cost  about  60  cents  each,  but  modern 
practice  dictates  the  use  of  cresoted  ties  at  a  cost  of  about  $1 
each.  As  they  are  placed  closer  together  under  the  heavier 
girder  rails,  more  of  them  are  required  per  mile  of  track. 
While  figures  show  that  the  initial  cost  is  many  times  greater, 
on  a  car-mile  basis,  than  formerly,  the  changed  conditions 
return  a  measure  of  compensation  in  the  form  of  materially 
longer  life  of  specially  treated  ties. 

Under  the  head  of  transportation  reference  may  be  again 
made  to  the  larger  and  heavier  type  of  cars  now  used. 
More  energy  is  consumed  in  propelling  the  heavier  vehicle, 
and  the  car  of  to-day  must  be  equipped  with  air  brakes  as 
well  as  hand  brakes,  unit  switch  control  so  that  cars  may  be 
operated  in  units  or  multiples  and  devices  for  preventing  or 
minimizing  accidents,  such  as  fenders,  platform  doors  or 
gates  and  folding  steps,  all  of  which  have  a  tendency  to 
increase  the  cost  of  maintenance. 

Increase  in  Wages 

It  is  in  the  item  of  wages  for  motormen  and  conductors 
and  the  cost  of  supervision  that  larger  inroads  into  a  com- 
pany's revenues  may  be  discerned.  In  the  case  of  the  com- 
pany with  which  I  am  most  familiar  the  cost  of  wages  for 
trainmen  has  increased  nearly  25  per  cent,  on  a  car-hour 
basis,  from  40  cents  per  hour  in  1904  to  49  cents  in  1912, 
and  during  the  same  period  the  cost  of  supervision  has  in- 
creased as  much,  if  not  more,  the  actual  percentages  not 
being  readily  obtainable  because  of  a  rather  radical  change 
in  the  classfication  of  the  account.  Under  the  head  of  trans- 
portation, mention  may  also  be  made  of  the  sprinkling  of 
tracks.  Where  formerly  it  was  deemed  sufficient  to  sprinkle 
with  water  many  municipalities  now  insist  upon  the  dust 
being  laid  with  oil,  an  operation  which  has  added  to  opera- 
ting charges  to  a  measurable  degree. 

In  the  item  of  taxes  the  street  railway  company  bears 
its  full  share  of  the  cost  of  every  public  improvement  and 
the  governmental  outlays  of  every  community  in  which  its 
property  is  located  besides  meeting  municipal  or  state  de- 
mands in  the  form  of  special  exactions,  or  assessments  on 
gross  receipts,  or  in  the  form  of  franchise  taxes.  Higher 
standards  of  living  and  the  desire  on  the  part  of  taxpayers 
for  greater  municipal  conveniences,  better  sanitary  condi- 
tions, more  police  and  fire  protection  and  improved  educa- 
tional facilities  all  make  for  increased  tax  rates  and  larger 
tax  bills,  which  must  be  met  from  the  accumulation  of  nickels 
representing  rides,  so  far  as  the  street  railway  company  19 
concerned.    When  to  all  these  is  added  an  increasing  fran- 
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chise  tax  on  gross  receipts,  as  has  been  the  situation  with 
which  we  have  been  confronted,  it  is  easily  understandable 
that  the  burden  of  taxation  has  been  growing  no  lighter 
as  the  years  have  gone  by. 

To  state  the  facts  concretely  let  me  say  that  in  1904  the 
taxes  paid  by  the  company  the  writer  represents  amounted 
to  5.12  per  cent,  of  the  total  operating  revenue;  the  cost  per 
car  mile  was  1.301  cents  and  the  coLt  per  car  hour  was  11 
cents.  Growing  in  volume  each  year,  the  corresponding 
figures  for  1912  were  7.12  per  cent.,  2.226-  cents  and  19  cents 
sespectively.  Here  figures  are  more  eloquent  and  more 
illuminating  than  words. 

One  other  source  of  expense  properly  chargeable  to 
operating  is  worthy  of  consideration.  It*  is  one  that  had  its 
inception  in  the  comparatively  recent  past  and  yet  has 
assumed  sizable  proportions.  It  concerns  the  employees 
and  working  conditions  and  may  be  designated  by  the  word 
welfare.  Distinct  from  the  requirements  of  a  legislative 
enactment  known  as  an  employers'  liability  and  workmen's 
compensation  law,  in  force  in  our  State,  the  welfare  work 
of  the  company  with  which  the  writer  is  connected  compre- 
hends sick  benefits,  life  insurance  and  pensions  paid  volun- 
tarily by  the  company  without  contributions  on  the  part  of 
the  employees.  Started  in  1911,  the  cost  of  these  beneficial 
features  amounted  in  the  aggregate  to  $'30,320,  or  the  equiva- 
lent of  0.063  cent  per  car  mile,  while  for  the  year  just 
ended  the  outlay  had  grown  to  $37,757,  or  0.08  cent  per  car 
mile.  This  was  in  addition  to  other  minor  outlays  for  the 
promotion  of  social  functions,  dinners,  entertainments, 
smokers,  outings  and  inter-division  baseball  league  of  twenty 
teams,  pool  tournaments  and  other  games  and  contests  for 
the  benefit  of  the  trainmen  and  members  of  their  families. 
The  workmen's  compensation  act  above  alluded  to  called  for 
an  expenditure,  in  addition  to  all  of  the  foregoing,  of  some- 
thing like  $27,000  during  the  first  twelve  months  it  was  in 
force. 

With  these  observations,  treating  as  they  do  of  only  some 
of  the  elements  of  operating  costs  and  substantiated,  I  dare 
say,  by  the  practical  experience  of  every  man  actively  en- 
gaged in  the  industry,  it  is  not  difficult  to  see  "The  Present 
Tendency  of  Street  Railway  Operating  Expenses." 

Our  problem  is  to  bring  the  facts  home  to  the  public, 
to  the  municipal  authorities  and  to  the  state  legislatures 
so  that  they,  too,  will  see  and  be  convinced  that  there  is  a 
limit  beyond  which  the  street  railway  cannot  go  and  still 
fulfil,  in  an  efficient  manner,  the  purpose  for  which  it  v/as 
created;  that  the  burdens  cannot  be  made  too  heavy  without 
curtailing  its  sphere  of  usefulness  or  retarding  its  efforts  as 
an  upbuilder  and  developer  of  the  communities  it  serves. 


Cape  Breton  Electric  Company 

During  the  coming  summer  the  Cape  Breton  Electric 
Company,  which  operates  the  Sydney  &  Glace  Bay  electric 
railway,  will  construct  a  sub-station  for  distributing  railway 
current  at  a  point  on  the  Glace  Bay  division  known  as  Re- 
serve Junction.  This  sub-station  will  contain  two  250-kw. 
step-down  transformers  furnishing  2200  volt,  2-phase.  60-cycle 
current  to  a  300  kw.  motor-generator. 

A  10-mile  transmission  line  will  be  built  from  the  power 
station  at  Sydney  to  the  above  sub-station.  This  will  be 
22,000  volt,  3-phase,  For  supplying  this  line,  an  additional 
bank  consisting  of  two  250  kw.,  2200  volt,  2-phase  t&  22,000 
volts,  3-phase  transformers  will  be  installed.  This  latter 
bank  of  transformers  will  operate  in  parallel  with  a  bank 
at  present  supplying  22,000  volt  current  for  the  company's 
transmission  line  to  North  Sydney.  Included  in  the  above 
work  will  also  be  the  necessary  switching  equipment  in  both 
the  Sydney  power  station  and  the  reserve  sub-station.  The 
extension  work  will  be  under  the  supervision  of  Mr.  E.  L. 
Milliken,  manager. 


Dossert  Connectors  in  Signal  Work 

The  accompanying  illustrations  represent  a  typical  instal- 
lation by  the  signal  department  of  a  trunk  line  railway  and 
show  the  application  of  Dossert  connectors  to  the  wiring  of 
a  3300  volt  transformer  and  sectionalizing  case.  The  three- 
way  connectors  are  used  in  connecting  up  the  primary  leads 
across  a  3300  volt  main  and  the  two-way  connectors  are  used 
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Plan  of  Wiring  of  3, 300- Volt  Transformer  and  Sectionalizing 
Case.    ShDwing  Application  of  Dossert  Connectors 


Types  of  Two  and  Three  Way  Connectors,  Showing  Detail 
and  Insulating  Covers 

in  the  mains  themselves  at  the  point  indicated  in  the  wiring 
diagram. 

The  Dossert  two-way  and  three-way  connectors  and  the 
method  of  application  of  each  type  are  shown  in  the  bot- 
tom illustrations.  The  two-way  connector  may  be  applied 
to  stranded  cable  or  to  solid  and  single  strand  wires.  The 
three-way  connector  is  similar  in  form  and  application  to 
the  other.    Insulating  covers  are  available  for  both  type.s. 


Quebec  Rapid  Transit 

The  Bill  of  the  Quebec  Rapid  Transit  Railway  Company 
has  been  before  the  Railway  Committee  at  Ottawa.  The  new 
company  has  a  capital  stock  of  one  million  dollars,  and  head 
office  is  in  the  city  of  Quebec.  It  is  proposed  to  construct 
an  electric  tramway  from  Quebec  to  the  Isle  of  Orleans,  and 
to  construct  a  bridge  from  the  north  shore  of  the  St.  Law- 
rence to  the  island.  A  couple  of  branch  lines  are  provided 
The  committee  adjourned  the  consideration  of  the  bill  with 
a  view^  to  changes  being  made. 
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The  Production  of  Artificial  Dayligiit 

By  Allan  B.  Wearing.  A.M.I.E.E. 

Jn  the  following  article  it  is  not  intended  to  deal  with 
the  lighting  of  rooms  in  private  houses,  but  with  the  illum- 
ination of  large  premises,  such  as  stores  and  factories,  more 
particularly  where  a  color  true  light  is  indispensable,  though 
the  general  principle  of  what  is  stated  applies  to  all  forms 
of  artificial  lighting.  The  claim  is  made  by  the  writer  that 
an  indirect  or  semi-indirect  system  using  arc  lamps  as  the 
source  of  illumination  is  best  suited  for  these  conditions. 


obstruction,  and  reflection.  Kefraclion-obstruction  is  the 
most  familiar  (and  most  wasteful)  method.  A  general  ex- 
ample is  that  of  an  incandescent  lamp  enclosed  in  a  semi- 
transparent  globe  which  probably  absorbs  about  50  per  cent, 
of  the  original  light.  Reflection  is  now  generally  recognized 
as  the  best  method  of  diffusion  and  is  the  principle  that  has 
been  adopted  in  the  indirect  and  semi-indirect  lighting  sys- 
tem by  arc  lamps,  which  is  described  below. 

The  Union  "daylight"  system  of  indirect  arc  lighting- 
is  carried  out  in  any  of  three  ways,  all  of  them  involving 
the  basic  principle  of  shielding  the  eyes  from  direct  rays 


Fig.  1 


Fig.  2 


Illuminating  engineers  are  all  aiming  for  the  ideal  arti- 
ficial light  which  may  be  described  briefly  as  resembling 
bright  diffused  daylight  such  as  may  be  obtained  in  a  suit- 
ably proportioned  and  well-lighted  room  facing  a  northern 
sky.  Unfortunately  many  manufacturers  did  not  originally 
study  the  comfort  of  the  eyes,  and  they  failed  to  recognize 
the  fact  that  eye-strain  must  follow  the  use  of  systems  which 
are  not  conducted  on  strictly  healthful  lines,  while  too  much 
attention  has  been  paid  to  the  efficiency  of  the  light  source 
and  its  selling  properties  for  profit  making.  The  general 
public,  however,  owing  to  the  efforts  of  illuminating  engi- 
neers and  opticians,  are  at  last  finding  out  that  eye-pro- 
tection they  must  have,  and  they  will  no  longer  submit  their 
eyesight  to  harmful  direct  rays  that  damage  the  sensitive 
retina  of  the  eyes  and  also  seriously  affect  the  nervous 
system.  More  recently,  however,  the  manufacturer  is  work- 
ing in  direct  harmony  with  the  laws  of  nature  and  it  is  one 
of  the  objects  of  the  present  article  to  give  a  few  examples 
of  the  "daylight"  system  of  lighting,  as  practiced  by  the 
Canadian  Union  Electric  Company,  Limited,  and  which  as 
nearly  as  possible  gives  the  ideal  "diffused  daylight  effect" 
at  night. 

This  system  is  not  in  reality  a  new  one  as  it  has  been 
generally  installed  all  over  the  world,  and  is  daily  gaining 
in  popularity  on  account  of  its  efficiency  and  the  hygienic 
conditions  surrounding  its  use;  but  it  may  be  a  new  system 
to  many  readers  in  this  part  of  the  world,  and  as  such  will  be 
interesting  owing  to  the  fact  that  modern  arc  lamps  are  used 
as  superseding  metal  filament  lamps  and  because  of  the 
higher  efficiency  and  better  quality  of  the  light. 

For  ideal  light  which  gives  perfect  comfort  to  the 
eyes  there  are  two  essentials — diffused  light  and  daylight 
quality. 

Diffusion    may   be   produced   in   two   ways — refraction- 


Fig.  3 

and  of  illuminating  entirely  (or  almost  entirely;  by  reflected 
light.  The  three  methods  are  known  respectively  as  fol- 
lows: (a)  the  inverted  method.  Fig.  1;  (b)  the  indirect 
method,  Fig.  2;  (c)  the  semi-indirect  method,  Fig.  :!.  The 
three  diagrams  give  a  rough  idea  of  the  distribution  of  the 
light-rays  in  each  method  and  will  be  easily  understood. 

(a)  In  the  inverted  method  the  carbons  of  the  arc  lamp 
are  inverted  so  as  to  project  the  light  upwards  to  a  white 
ceiling  from  which  the  light  is  reflected  and  evenly  diffused 


Fig.  4 
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downwards  over  a  large  area;  a  sinaM  under  reflector  shields 
the  eyes  from  direct  rays. 

(b)  [11  the  indirect  method  the  light  rays  are  projected 
downwards  and  are  thrown  back  to  the  ceiling  from  an 
opaque  under-reflector. 

(c)  The  semi-indirect  method  is  similar  to  the  indirect 
but  some  of  the  light  passes  through  a  semi-transparent  un- 
der-reflector. 

l^.ich  iiHtiu'd  been  designed  to  suit  dififerent  condi- 


Daylight 

Tungsten  Lamp  (plain) 


Mercury  arc  lamp 


Carbon  arc  lan-p  (with 
special  diffusing  globe) 

Carbon  arc  (naked) 

Fig.  5— Spectrum  of  daylignt  compared  with  Tungsten  lamp 
Mercury  arc  lamp.  Carbon  arc  lamp  with  globe  and 
Carbon  arc  without  globe 

tions  occurring  in  practice,  but  it  is  not  here  necessary  to 
go  into  technical  details.  A  good  idea  of  the  results  ob- 
tained is  seen  from  the  accompanying  illustration,  Fig.  4, 
which  shows  a  very  equal  diffusion  resembling  the  definition 
given  above  of  the  ideal  light. 

Daylight  Quality  of  Light  as  Shown  by  the  Spectrum 
Daylight  is  not  harmful  to  the  eyes  and,  therefore,  an 
artificial  illuminant  that  most  nearly  resembles  it  is  the  best 
from  the  hygienic  point  of  view.  In  a  recently  published 
series  oi  experiments  made  by  a  prominent  association  in 
the  quest  of  artificial  daylight  the  following  results  are  re- 
ported:— 

Artificial  daylight  was  obtained  by  using  a  screen  of 
three  different  colored  glasses  with  a  metal  filament  lamp 
as  the  light  source.  The  ideal  absorbing  screen  had  a  trans- 
mission of  about  1.J  per  cent.  The  specific  consumption  was 
about  10  to  12  watts  per  candle.  These  experiments  are  ex- 
tremely valuable  in  showing  the  serious  loss  in  efficiency 
by  using  this  method  of  substractive  production  of  artificial 
daylight. 


bon  arc  (naked;.  The  spectra  were  taken  under  exactly 
equal  conditions  with  equal  photographic  exposures  and  for 
equal  photometric  intensities.  The  reader  will  notice  that 
the  two  carbon  arc  lamp  spectra,  in  the  illustration,  very 
nearly  resemble  that  of  daylight,  and  consequently  when  the 
light  is  reflected  and  screened  from  the  eyes,  as  shown  in 
the  "daylight"  system  of  illumination,  the  result  and  effect 
is  the  ideal  artificial  light  as  defined  at  the  beginning  of  the 
article. 

The  only  p(jint  now  remaining  is  that  of  efficiency,  and 
fortunately  not  much  in  lost  in  substractive  transmission  or 
reflection.  If  the  coefficient  of  reflection  of  the  ceiling  is  poor 
an  over-reflector  of  high  reflective  value  is  subsituted  with 
excellent  results,  and,  while  it  gathers  no  dust,  is  easily 
cleaned.  The  efficiency  of  these  lamps,  therefore,  is  remark- 
ably good  and  in  the  illumination  of  several  large  interiors 
the  cost  has  proved  to  be  little  more  than  half  that  of  ordin- 
ary lighting  by  metal  filament  lamps.  Fig.  C  shows  a  st.'in- 
dard  type  of  arc. 

This  system  of  lighting  should  be  most  valuable  in  all 
department  stores,  textile  mills  and  factories — in  short — all 
places  where  daylight  illumination  is  required  that  is  color- 
true  in  all  respects.  For  some  years  past  in  Europe  and 
Great  Britain  there  has  been  an  arc  lamp  on  the  market  es- 
pecially designed  for  color  matching,  the  custom  being  to 
take  the  goods  under  the  lamp  to  obtain  daylight  condi- 
tions. The  fact  that  similar  lamps  are  still  being  placed  on 
the  market  accentuates  the  point  that  the  ordinary  form  of 
incandescent  lighting  is  not  suitable  for  color  matching,  and 
that  a  substitute  is  necessary.  The  system  described  above 
obviates  the  necessity  for  any  such  installation  in  that  the 
whole  premises  is  now  illuminated  by  artificial  daylight. 


Let  Us  now  consider  the  spectrum — the  recognized  test 
which  gives  us  the  true  comparison  between  daylight  and 
artificial  light.  The  illustration  herewith.  Fig.  5,  is  an  exact 
reproduction  of  various  spectra,  obtained  photographically, 
viz.,  daylight,  compared  with  tungsten  lamp  (naked),  mer- 
cury arc,  carbon  arc  (with  diffusing  special  globe),  and  car- 


Trial  of  Ornamental  Arcs  in  Vancouver 

Early  in  Januarj'  a  temporary  installation  of  "G.E."  or- 
namental magnetite  luminous  arc  lamps  was  made  bj^  the 
city  of  Vancouver,  when  the  superiority  of  this  class  of 
street  lighting  over  the  ornamental  incandescent  system  of 
lighting,  at  present  in  use  on  the  principal  thoroughfares  of 
the  city,  was  clearly  demonstrated.  This  installation  wa- 
made  on  South  Granville  street,  between  Ninth  and  Tentii 
avenues,  and  consisted  of  six  brackets  attached  to  trolley 
poles,  and  one  ornamental  standard  placed  at  the  corner  of 
Tenth  avenue  and  Granville  street.  Each  standard,  or  bracket 
bears  only  one  arc  light. 

This  ornamental  luminous  arc  lamp  is  known  as  the 
Great  White  Way  type.  It  consumes  approximately  .jio 
watts,  and  an  efficiency  of  .79  watts  per  mean  spherical 
candle-power  is  attained.  The  lower  electrode  is  in  the  form 
of  a  tube  filled  with  a  composition  containing  magnetite,  and 
has  a  life  of  approximately  150  hours.  The  trimming  opera- 
tions are  very  simple.  Only  one  electrode  is  required  at 
each  trim.  The  globe  breakage  is  reduced  to  a  minimum  be- 
cause the  globe  is  large  and  away  from  the  arc;  also  its 
removal  for  cleaning  is  unnecessarj-,  and  hot  particles  can- 
not drop  on  it.  The  simplicity  and  durabilitj'  of  the  lamp 
assure  relaibility  and  economy  of  maintenance.  The  large 
amount  of  illumination  also  renders  possible  their  installa- 
tion with  a  spacing  of  twice  the  distance  maintained  in  con- 
nection with  any  other  sj'stem  of  ornamental  street  lighting. 
The  poles  are  easily  installed  as  they  have  a  minimum  num- 
ber of  pieces  to  assemble,  all  goosenecks,  mast  arms,  cross 
arms,  etc.,  being  eliminated.  By  using  direct  current  through 
a  rectifier  system  the  line  loss  is  greatly  reduced;  for  ex- 
ample, if  alternating  current  is  used,  the  watts  loss  per  1,000 
feet  of  single  conductor  cable  will  be  about  double  the  loss 
with  direct  current  of  the  same  amperage.  As  may  be  seen 
from  the  accompanying  illustrations,  the  lighting  units  are  of 
simple  yet  effective  design,  and  enhance  the  appearance  of 
a  street  by  day,  as  well  as  by  night. 
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The  lighting  system  here  described  is  the  latest  develdp- 
tnent  in  the  science  of  street  illumination,  and  its  successful 
trial  at  Vancouver  marks  its  first  appearance  at  the  coast. 
The  demonstration  has  been  most  favorably  commented  upon 
by  every  one  who  viewed  the  trial  ligluing.  The  city  authori- 
ties were  enabled  to  make  the  nece  ;ary  tests  through  the 
co-operation  of  the-  B.  C.  Electric  Railway  Company,  whp 
carried  out  the  necessary  line  work,  and  also  placed  the  trol- 
lej'  poles  on  South  Granville  street  at  the  disposal  of  t'^e 
city  electrician  during  the  period  of  the  trial  installation. 


eaw^jgpi  


Type  of  arc  lamps  being  tried  out  in  Vancouver.  Note 
lamps  in  distance  attached  to  wooden  poles 

The  success  of  the  new  lighting  system  is  evidenced  by  the 
fact  that  the  Fourth  .Vvenue  Ratepayers'  Association  liave  in- 
structed the  city  electrician  to  install  ornamental  luminous 
arc  lamps  on  tliat  thoroughfare,  between  Granville  street  and 
.Mm;i  Road,  a  distance  of  about  two  miles.  This  will  necessi- 
tate the  u.se  of  200  of  these  arcs,  and  will  efifect  a  noteworthy 
improvement  in  the  illumination  of  this  district.  The  city 
^  electrician  has  recommended  that  the  light  brackets  be  placed 
•■  on  the  steel  trolley  poles  of  the  B.  C.  Electric  Railway, 
thereby  reducing  the  multiplicity  of  poles  which  would  be 
required  if  ornamental  standard's  were  adopted.  The  pro- 
perty owners  on  Broadway  have  also  expressed  themselves  in 
favor  of  the  new  lighting  system,  and  it  is  probable  that  an 
installation  will  be  shortly  made  on  this  thoroughfare,  sim- 
ilar to  that  which  has  been  proposed  for  Fourth  avenue. 


Fine  Results  With  X-Ray  Reflectors 

The  two  illustrations  shown  herewith  portray  installa- 
tions of  X-Ray  bee-hive  reflectors  recently  installed  in  two 
buildings  of  the  Northwestern  University  at  Evanston,  111., 
one  in  the  gymnasium  and  the  other  in  the  swimming  pool. 
These  photographs  were  made  solely  by  the  light  from  the 
lamps  and  reflectors,  being  taken  at  night  and  no  flashlight 
or  other  extra  source  of  light  being  used.  The  resulting 
even  illumination  obtained  by  using  these  scientifically  de- 
signed reflectors  is  very  simple.  In  the  gymnasium  where 
baseball  practice  and  similar  games  are  indulged  in,  it  was 
necessary  to  obtain  a  "sky"  efifect  and  this  was  arrived  at  by 


inverting  X-Ray  reflectors  above  the  girders  with  the  results 
shown.  Pei-haps  the  Inost  itnportant  point  in  this  installa- 
tion is  that  utlless  dne  stands  direetly  iihder  oile  of  the  re- 
flectors and  looks  straight  upwatd,  not  a  single  light  source 
can  be  seen.    The  reflectors  themselves  are  concealed  in  fix^ 


A  properly  lighted  gymnasium 

tures  designed  to  be  in  keeping  with  the  ornamental  scheme 
of  the  building.  The  gymnasium  room  is  129  ft.  by  193  ft., 
and  the  arched  roo'f  is  50  ft.  high  at  the  centre. 

The  swimming  pool  photograph  was  also  taken  at  night 
without  the  aid  of  any  other  light.    The  opaque  bee-hive  re- 


Swimming  pool — Reflectors  in  ornamental  fixtures 

flectors  here  used  are  contained  in  the  ornamental  fixtures 
shown,  and  a  few  additional  small  lights  are  also  introduced 
to  give  life  to  the  fixtures.  The  distinctness  with  which  the 
bottom  of  the  tank  can  be  seen  is  very  noticeable  as  is  also 
the  agreeable  absence  of  glare. 


The  nineteenth  annual  meeting  of  the  National  Fire  Pro- 
tection Association  will  be  held  on  March  2Gth  and  27th, 
123  'William  street,  New  York  City,  when  reports  and  sug- 
gestions for  changes  in  the  National  Electrical  Code  will  be 
considered.  Advance  copies  of  the  committee  reports  on 
suggested  changes  have  been  sent  out.  The  suggestions  are 
numerous,  but  do  not  appear  to  indicate  any  very  radical 
changes  in  the  existing  code.  The  National  Code  is  revised 
every  two  years  and  attention  is  called  to  the  fact  that  the 
next  revision  will  not  be  till  1915. 
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The  Retail  Dealer  and  Electric  Appliance  Sales 

To  collect  information  useful  to  the  whole  industry  on 
the  subject  of  electric-appliance  sales  and  present  conditions 
in  the  trade,  the  Electrical  World  recently  mailed  letters  of 
inquiry  to  a  large  number  of  retail  dealers  and  contractors. 
The  list  included  cities  and  towns  of  various  sizes  in  every 
state  and  section  of  the  country,  thus  insuring  not  only 
thoroughly  national  representation  in  the  opinions  expressed 
but  the  reflection  as  well  of  the  views  held  in  both  large  and 
small  communities. 

,  The  questions  asked  are  given  below,  together  with  a 
tabulation  of  the  replies  received  from  the  dealers.  Frank 
statements  in  reply  were  encouraged  by  assurance  that  the 
individual  sources  of  the  comment  and  information  received 
would  be  treated  with  all  confidence. 

As  set  down  in  the  following  paragraphs,  the  replies  re- 
ceived from  424  representative  retailers  who  answered  have 
been  carefully  classified  and  analyzed,  in  the  belief  that 
efifective  light  may  thus  be  shed  on  present  conditions  in  the 
electrical  trade  and  the  readjustment  needed  to  place  trade 
relations  on  a  more  stable  basis. 

In  answer  to  the  first  question,  relating  to  the  device 
most  satisfactory  to  retail,  the  replies  were,  as  might  be  ex- 
pected, overwhelming  in  favor  of  the  electric  iron.  Of  the 
total  number,  304  gave  the  iron  first  place,  the  next  place 
being  given  the  electric  toaster  with  36  votes.  Other  appli- 
ances receiving  mention  were  as  follows:  Motors,  25;  vacuum 
cleaners,  20;  electric  fans,  18;  lamps,  15;  washing  machines, 
14;  electric  stoves,  13;  percolators,  7;  warming  pads,  6;  radia- 
tors, 3;  curling  irons,  1.  Similar  estimates  of  the  relative 
values  of  other  appliances  besides  irons  were  afforded  by  the  . 
replies  to  the  fourth  question. 

The  greatest  difficulty  met  by  the  retailers  in  building  up 
a  profitable  flatiron  business,  according  to  the  results  of  the 
canvass,  seems  to  lie  in  the  activity  of  central  stations  in  sell- 
ing devices  at  cost  or  even  below  cost  in  order  to  further  the 
consumption  of  electricity.  Some  of  the  comment  received 
from  dealers  on  this  policy  of  the  central  station  was  parti- 
cularly bitter  and  indicates  that  the  ill  feeling  engendered  be- 
tween local  branches  of  the  industry  may  embarrass  other 
relations  essential  to  the  development  and  prosperity  of  both 
parties. 

As  one  correspondent  pointedly  asserted,  the  customer 
quite  naturally  expects  that  the  central  station  will  prefer  to 
sell  him  a  device  that  consumes  a  large  amount  of  electricity 
and  he  is  not  to  be  blamed  if  he  at  once  suspects  any 
price  cutting  which  can  be  attributed  to  this  motive.  From 
the  dealer,  however,  who  has  no  further  interest  than  the 
sale  of  appliances  and  the  making  of  a  satisfied  customer, 
the  purchaser  expects  unbiased  advice;  and  later,  feeling 
that  he  is  getting  an  economical,  efficient  iron,  he  will  have 
no  fear  about  making  liberal  use  of  it. 

In  a  case  cited  by  the  writer  already  quoted  the  central 
station  a  year  ago  gave  away,  absolutely  free,  200  irons. 
When  the  first  mon'th's  bills  came  to  these  200  users  the  in- 


creases evfdent  caused  much  dis^atisfactic^n  and  criticism  of 
the  company's  intentions  in  giving  away  the  irons.  Even 
now  the  customers  who  kept  the  free  irons,  according  to  the 
correspondent,  do  not  use  them  nearly  so  much  as  they  might 
have  done  had  they  bought  the  irons  in  the  first  place.  "We 
know,"  writes  one  contractor,  "that  the  electrical  dealer  can 
sell  heating  and  cooking  devices  more  easily  than  a  central 
station,  and  the  only  reason  for  this  is  that  the  consumer 
knows  (or  at  least  he  thinks)  that  if  he  purchases  from  a 
dealer  he  is  getting  a  device  that  will  consume  the  least 
amount  of  energy." 

Cheap  and  consequently  poorly  constructed  irons,  such 
as  are  sold  by  the  department  stores  and  hardware  dealers, 
are  also  credited  with  injuring  the  legitimate  business  of 
electrical  supply  dealers.  The  low  price  at  which  these 
goods  can  be  profitably  sold  embarrasses  the  dealer  with  a 
first-class  article  and,  later,  the  poor  service  given  by  the 
cheap  iron  destroys  confidence  in  electrical  devices  in  general. 
Several  correspondents  also  cited  the  central-station  rate  for 
electricity  as  being  too  high  for  the  economical  operation 
of  irons. 

Guarantees  too  Generous 

The  generous  guarantees  proffered  by  certain  manufac- 
turers seem  to  be  another  difficulty  in  the  way  of  the  small 
dealer,  whose  margin  of  profit  is  already  pared  to  the  livable 
limit  by  sale  conditions.  The  iron  itself  may  be  injury- 
proof,  but  such  incidents  as  blown  fuses,  broken  cords,  etc.. 
which  follow  in  the  wake  of  its  installation  sometimes  prove 
expensive  to  the  local  dealer,  on  whom  the  customer  depends 
to  make  good  the  sweeping  guarantees  of  the  maker.  Blow- 
ing of  fuses  caused  by  the  extra  current  demand  of  the  irons, 
breaking  of  cords,  attachment  plugs,  etc.,  are  all  accidents 
which,  although  clearly  outside  the  makers'  guarantee,  can- 
not be  so  easily  explained  away  to  the  customer's  satisfaction, 
nor  can  he  be  convinced  that  he  should  paj'  the  cost  of  send- 
ing a  man  to  make  such  repairs.  Rather  than  argue  his 
position  as  to  the  extent  covered  by  the  guarantee,  the  dealer 
sustains  the  cost  of  the  repairs  and  thus  absorbs  his  own 
profit. 

While  a  number  of  dealers  flatly  insist  that  they  have  re- 
ceived "no  assistance  of  any  kind"  in  furthering  their  iron 
and  apparatus  sales,  the  majority  .stand  ready  to  admit  that 
the  advertising  done  by  the  manufacturers  has  awakened  the 
public's  interest  in  the  use  of  electric  devices.  The  answers 
received  to  the  sixth  query,  however,  show  that,  in  an  over- 
whelming proportion  of  cases — 277,  in  fact — the  customer 
enters  the  store  and  asks  simplj'  for  "an  electric  iron,"  leav- 
ing the  selection  to  the  dealers'  judgment  and  experience. 
Only  seventy-one  dealers  reported  that  their  customers  de- 
manded a  special  make  of  iron  as  the  result  of  national  and 
local  popular  a/lvertising.  Thirty-five  others  traced  the  de- 
mand for  a  particular  brand  to  the  customer's  previous  ex- 
perience with  the  same  make  or  the  advice  of  a  friend.  In 
at  least  six  places  from  which  responses  were  received  local 
pride  in  a  nearby  electrical  factory  controlled  the  choice  of 
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purchase.  Many  of  the  dealers  reported  that  their  own  ad- 
vertising in  local  papers  was  especially  effective,  although 
they  profited  also  from  the  campaigns  conducted  by  the  cen- 
tral station.  Others  insisted  that  for  their  greatest  assistance 
in  making  sales  they  depended  upon  the  efTorts  of  their  own 
salesmen  and  their  display  windows.  Satisfied  customers 
and  free  trials  of  the  apparatus  were  also  cited  as  ilseful 
factors.  In  the  language  of  the  dealers  themselves, — "Cus- 
tomers rarely  ask  for  a  particular  make  and  can  be  easily 
influenced  from  one  to  another  by  the  salesmen."  "The 
choice  of  the  iron  purchased  is  usually  left  to  the  dealer's 
judgment."  "Most  customers  want  the  iron  the  dealer  re- 
commends." "Few  laymen  know  that  there  is  any  difference 
in  electrical  devices." 

Replies  Received  From  Dealers  in  Electrical  Devices 

1.  Q. — What  energy  consuming  device  is  the  most  satis- 
factory to  retail?  A.— Electric  irons,  304;  toasters,  36; 
motors,  25;  vacuum  cleaners,  30;  fans,  18;  washing  machines, 
14,  etc. 

2.  Q. — What  is  the  greatest  difficulty,  if  any,  you  are 
meeting  in  building  up  a  profitable  flatiron  business?  A. — 
Cutting  of  prices  by  central  stations  to  cost  and  below  cost. 
Competition  from  poorly  constructed  and  cheap  devices. 
Unlimited  guarantees  of  manufacturers. 

3.  Q.— What  is  the  greatest  assistance  you  are  receiv- 
ing in  building  up  flatiron  business  or  sales  of  other  devices? 
A. — Assistance  of  manufacturers,  general  and  local  advertis- 
ing. Dealers'  sales  effort  and  advertising.  Central  station 
activity.  Window  and  store  exhibits.  Also  complaints  of 
"no  assistance  from  any  source." 

4.  Q. — What  electric  heating  or  cooking  devices,  besides 
flatirons,  do  you  find  it  most  profitable  to  retail?  A. — 
Toasters;  percolators;  electric  ranges;  luminous  radiators; 
grills;  stoves. 

5.  Q. — Are  you  activelj'  promoting  the  sale  of  any  one 
line,  or  are  you  carrying  in  stock  various  makes  of  electrical 
devices?  A. — Carrying  only  single  line,  122;  various  makes, 
265. 

6.  Q. — Do  you  find  that  most  customers  ask  merely  for 
"electric  irons,"  or  is  there  a  demand  for  some  one  make?  If 
there  is  a  decided  preference  for  a  particular  make,  to  what 
do  you  attribute  this  demand?  A. — Ask  for  merely  "electric 
irons,"  277.  Demand  special  make,  owing  to  popular  adver- 
tising, 71;  owing  to  previous  experience,  quality,  etc.,  35. 


A  New  Idea  in  Disconnecting  Switches 

It  has  been  the  general  practice  among  manufacturers 
of  disconnecting  switches  to  use  the  single  blade  idea  in  con- 
nection with  the  familiar  sweated  and  pinned  clip  construc- 
tion. Users  of  switches  built  in  this  manner  acknowledge 
that  the  inherent  weakness  of  a  switch  made  thus  is  the  prob- 
ability of  the  clips  not  making  good  contact  with  the  blade, 
if  the  switch  should  heat  sufficiently  to  melt  the  solder,  thus 


causing  the  switch  to  heat  still  further,  due  to  reduced  con- 
tact surface  area. 

With  the  idea  of  surmounting  such  difficulties,  a  new 
line  of  switches  has  been  designed  in  which  the  usual  pair  of 
clips  is  supplanted  by  a  solid  copper  tongue,  cast  integral 
with  the  switch  top.  This  tongue  is  milled  so  as  to  receive 
the  two  blades,  which  are  made  of  the  proper  carrying  capa- 
city, and  separated  such  a  distance  as  to  allow  of  their  being 
firmly  closed  over  the  tongue,  one  on  either  side.    The  blades 


are  equipped  with  take-ups,  so  as  to  compensate  for  wear  on 
both  the  tongue  and  blades.  This  is  shown  in  the  illustra- 
tion herewith,  this  switch  being  a  6,600  volt,  300  ampere  type, 
for  1J4  in.  pipe  mounting. 

Another  interesting  feature  of  construction  is  the  absence 
of  the  usual  unsightly  clamps  used  to  fasten  the  switch  tops 
and  bottoms  to  the  porcelain.  It  will  be  noted  from  the  cut 
that  these  parts  are  so  designed  as  to  materially  add  to  the 
appearance  of  the  switch,  the  method  of  rigidly  anchoring 
them  to  the  porcelain  being  an  original,  patented  idea.  All 
contact  surfaces,  current  conducting  parts,  and  other  essen- 
tial dimensions  are  very  liberally  designed,  the  paramount 
idea  being  to  give  such  a  margin  of  safety  that  as  the  station 
capacity  increases,  no  fear  need  be  felt  as  to  their  successful 
operation. 

This  style  of  switch  construction  has  been  standardized 
and  a  complete  line  is  available,  varying  in  capacity  from  300 
amperes  to  2,000  amperes,  and  from  2,500  volts  to  33,000  volts, 
for  either  pipe  or  flat  steel  base  mounting,  using  corrugated 
porcelains  or  line  insulators  as  may  be  desired.  A  decided 
advantage  in  such  a  construction  lies  in  its  being  more  rug- 
ged and  simpler,  and  that  it  lends  itself  to  the  use  of  a  lock- 
ing device  which  becomes  an  integral  part  of  the  blade  con- 
strr.ction,  being  built  in  between  the  two  blades,  thus  con- 
tributing further  to  the  idea  of  simplicity.  The  locking  de- 
vice is  a  very  ingenious  patented  idea,  being  so  constructed 
that  only  a  single  operation  of  a  standard  switch  hook  is 
required  to  both  release  the  lock  and  open  the  switch.  The 
design,  workmanship,  material  and  finish  of  this  switch  are 
claimed  to  be  the  best  possible.  It  is  manufactured  by  the 
Electrical  Engineers  Equipment  Company. 


The  Maharajah  Adopts  Electricity 

The  accompanying  illustration  represents  an  installation 
of  electrical  equipment  recently  made  by  the  Hughes  Elec- 
tric Heating  Company  in  the  kitchen  of  the  Palace  of  the 


Maharajah  of  Mysore,  India.  The  holes  in  the  foreground 
are  of  the  charcoal  stoves  that  were  used  previously  to  the 
installation  of  electric  ranges.  The  electric  equipment  con- 
sists of  the  following:  Six  3-burner  hot  plates,  four  2-burner 
hot  plates,  one  cabinet  range,  two  table  stoves,  six  self-con- 
tained ovens.  This  installation  has  added  interest  from  the 
fact  that  chief  electrical  engineer  to  the  Government  of  My- 
sore is  Mr.  C.  F.  Beames,  formerly  manager  of  the  Nlpi^s- 
ing  Central  Railway  Company. 


The  Canadian  Puget  Sound  Lumber  Company  have  made 
arrangements  to  take  power  from  the  B.  C.  E.  R.  Co.  up  to 
1200  h.p.  for  their  mill  in  Victoria. 
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The  Application  of  Electricity  to  Ice  Cream  Making 

In  the  scientific  manufacture  of  ice  cream  in  large  quan- 
tities, electricity  is  now  used  very  extensively.  In  a  large 
Philadelphia  plant  with  a  capacity  to  serve  100,000  people  a 
day.  that  is,  say  30,000  quarts  of  ice  cream,  a  total  of  seven- 
teen motors  with  an  aggregate  capacity  of  140  h.p.  have  been 
installed.  Most  of  these  motors  are  used  for  refrigerating 
purposes,  no  ice  being  used  except  for  the  preservation  of 
tlic  ice  cream  in  its  frozen  state  during  its  transportation  from 
tlie  factory  to  the  consumer. 

The  refrigeration  in  this  plant  is  produced  by  a  30-ton 
refrigerating  machine  connected  by  chain  drive  to  a  00  h.p. 
induction  motor.    The  cream  is  brought  to  the  factory  in 
sterilized  cans,  is  pasteurized  and  then  forced  through  slow  i 
cooling  coils  until  it  reaches  the  proper  temperature,  when  | 
it  is  automatically  delivered  to  a  silver  lined  mixing  machine.  | 
Into  this  same  machine  are  also  poured  the  other  necessary  | 
ingredients,  including  sugar  and  fruits.    This  mixture  is  now 
thoroughly  mixed,  the  operation  being  performed  by  a  10  ' 
h.p.  motor  which  also  drives  the  cooling  apparatus. 

After  mixing,  the  prepared  cream  is  again  forced  through 
a  series  of  cooling  coils  and  passed  at  its  decreased  tem- 
perature into  the  six  40-quart  individual  German-silver  lined 
freezing  machines  shown  in  the  figure.  Each  of  these  ma- 
chines is  driven  by  a  .3-h.p.  induction  motor.  The  cylindrical 
freezer  is  surrounded  by  a  brine  jacket,  the  brine  being  kept 
in  constant  circulation  by  a  pump  driven  by  a  10-ii.p.  motor. 
When  the  cream  reaches  a  consistency  which  will  just  per- 
mit nf  its  l)eing  poured,  it  is  drawn  out  of  the  freezers  intf> 


ice  cream  cans.  The  temperature  in  this  latter  case  is  judged 
by  tlje  consistency  of  the  mixture,  which  is  again  judged  by 
the  amount  of  current  the  motor  performing  the  mixing  is 
using.  So  it  is  that  an  ampere  meter  tells  indirectly  the 
temperature  of  the  cream.  Electric  motors  are  also  'used 
•to  drive  can  washers,  sterilizers,  ice  crushers,  pumps,  elc- 
^•ators  and  fans.  The  economy  of  electrical  operation  in  the 
manufacture  of  ice  cream  over  the  old  fashioned  methods  is 
claimed  to  be  very  great,  to  say  nothing  of  the  greatly  im- 
proved sanitary  conditions  which  result  from  the  use  of  elec- 
tric drive. 


Will  Represent  Keystone  Co. 

On  and  after  March  1st,  1913.  the  old-established  house 
of  Surpless,  Dunn  &  Company,  of  New  York  and  Chicago, 
will  be  the  direct  representatives  of  The  Keystone  Manu- 
facturing Company,  Buffalo,  N.Y.,  manufacturers  of  Key- 
stone and  Monarch  Ratchets,  Westcott  Wrenches,  etc. 


New  Condulets 

I""ig.  1  shown  herewith  represents  the  type  condulct 
which  has  been  designed  l)y  the  Crousc-Hinds  Company  of 
Canada  to  meet  the  requirement-,  of  tiie  Association  of  Rail- 
way Electrical  Engineers  calling  for  a  suitable  device  to  ac- 
commodate a  100  to  200  ampere  fuse  for  battery  circuits  on 
electrically  lighted  cars.  These  condulets  are  of  substantia] 
design  and  well  suited  to  meet  the  most  severe  service. 
Each  is  provided  with  a  close  fitting,  hinged  cover  with  catch, 
which  ])rotects  the  contents  of  the  condulet  from  dust  and  bad 


'ft  . 


Fig.  1  Fig.  2 

weather.  In  connection  witii  tlli^  condulet  there  ii  aUo  an 
adjustalile  fuse  holder  for  use  when  it  is  desired  to  mount 
an  open  link  instead  of  an  enclosed  fuse.  This  type  of  con- 
dulct has  been  specified  by  the  C.  P.  R.  Company  for  use  on 
their  cars  now  being  built  by  Barney  &  Smith,  of  Dayton. 
Ohio. 

Fig.  2  represents  type  TJ  condulet  for  use  with  telephone 
jacks  and  is  especially  designed  for  making  telephone  con- 
nections at  railway  stations.  The  condulet  has  a  swivel  base 
which  is  secured  to  the  under  side  of  the  car.  allowing  the 
l)()dy  of  the  condulet  to  swing  around  in  >uch  a  manner  that 
the  telephone  plug  will  pall  out  when  the  car  leaves  the  sta- 
tion. A  hinged  drop  at  one  end  falls  by  gravity  when  the 
i>lug  is  removed  and  closes  the  opening  into  the  condulet. 
An  insulating  bushing  is  provided  at  the  opposite  ertd  through 
wliich  the  telephone  wires  pass  to  the  interior  of  the  car. 
Tlie  telephone  jack  is  secured  to  the  inner  side  of  the  con- 
(hilet  co\er:  therefore,  to  take  out  the  jack  it  is  only  nece>- 
sary  to  remove  the  two  cover  screws,  which  also  gives  access 
to  the  condulet. 

The  Crouse-Hinds  Company  of  Canada  ha\e  also  ju^t 
i~stK-d  a  special  bulletin  on  panels  and  cabinets  specially  de- 
-.i^ned  for  250  to  .500  volt.  Edison  three-wire  systems  with 
grounded  neutral. 


The  Jefferson  Glass  Co. 

iM-om  "sand"  to  "Luceo"  and  "Moonstone" — this  is  the 
story  of  the  magic  transformation  that  is  constantly  taking 
place  in  the  factory  of  the  Jefferson  Glass  Company.  Gerrard 
St.  and  Carlaw  Ave.,  Toronto.  This  factory  has  onh'  been 
in  full  operation  for  about  three  months  and  already  every 
department  has  settled  down  to  that  steady  routine  which 
guarantees  quality  and  prompt  deliver\-  to  the  customer. 
Every  equipment  essential  in  the  m.inufacture  of  the  various 
kinds  of  useful  and  ornamental  glass  has  been  provided  and 
thou.gli.  of  course,  the  chief  product  will  be  reflectors,  globes, 
etc..  for  use  in  electric  lighting  installations,  other  forms  of 
glassware  are  also  included.  One  of  the  most  important  sec- 
tion's of  the  factory  is  that  given  over  to  the  manufacture  of 
the  numerous  moulds  ro(|uired.  This  section  is  specially 
\;ihi;ihle  in  view  of  indixidual  requirements  of  architects  or 
others  wlio  may  require  a  special  design  for  any  particular 
in>tall.iti<)n.  This  (lep;irtment  of  the  Jefferson  Glass  Com- 
pany will  manufacture  to  the  specitications  of  the  customer 
any  design  of  mould  required,  thus  giving  to  his  particular 
iust.illation  an  individuality  it  would  be  impossible  to  obtain 
by  purchasing  equipment  in  the  ordinary  way. 
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Annual  Company  Conventions 

As  indicating  methods  adopted  by  one  successful  busi- 
ness house  in  handling  their  sales  problems,  the  following- 
information  will  doubtless  be  of  interest  to  our  readers: — 

Following  a  long  established  custom,  the  salesmen,  as 
well  as  the  department  managers, 'of  the  H.  W.  Johns-Man- 
ville  Company,  assembled  in  annual  convention  on  various 
dates  from  January  2nd  to  February  8th,  at  Milwaukee, 
Boston,  New  York,  Philadelphia,  Pittsburgh,  Cleveland,  Chi- 
cago, St.  Louis,  New  Orleans,  San  F'rancisco,  and  Toronto, 
to  learn  more  about  the  products  they  sell.  One  by  one 
about  three  hundred  products  of  this  concern,  such  as  J-M 
asbestos  roofing,  shingles,  packings,  pipe  coverings,  l^rake 
linings,  conduit,  waterproofing  materials,  mastic,  cold  stor- 
age insulation,,  electrical  supplies,  etc.,  were  taken  up  and 
their  advantages  over  competitive  products  pointed  out  to 
the  salesmen  by  specialists  in  each  line.  A  week's  time  was 
devoted  to  each  of  these  conventions,  with  a  banquet  at  the 
close  as  a  fitting  ending. 


Installing  McDougall  Pumps 

The  city  of  Montreal  has  awarded  to  The  John  Mc- 
Dougall Caledonian  Iron  Works  Company,  Limited,  of  Mont- 
real, a  contract  for  two  twelve  million  Imperial  gallon  pump- 
ing units,  at  a  price  of  $50,046.  The  units  consist  of  two 
20-inch  three-stage  Worthington  turbine  pumps,  direct-con- 
nected to  750  brake  horse-power  Browett-Lindley  high  speed 
engines,  running  at  350  r.p.m.  and  operating  against  a  water 
pressure  of  92  pounds.  The  three-stage  pump  of  the  Mc- 
Dougall company  was  selected  as  a  type  that  already  had 
given  the  city  very  satisfactory  service  for  a  number  of  years, 
operating  24  hours  per  day.  This  makes  the  thirteenth 
pumping  unit  furnished  to  the  city»of  Montreal  by  the  John 
McDougall  Company  and  Henry  R.  Worthington,  aggregat- 
ing a  total  pumping  capacity  of  over  one  hundred  million 
Imperial  gallons. 


Chapman  &  Walker  in  New  Building 

Chapman  &  Walker,  Limited,  electrical  engineers  and 
contractors,  are  now  leaving  their  present  premises  at  69 
Victoria  street,  and  moving  into  their  new  building  at  118- 
120  Richmond  street  west,  Toronto.  This  move  has  been 
made  necessary  by  the  constantly  increasing  business  this 
firm  is  doing.  In  their  new  building,  which  was  designed 
by  Messrs.  Chapwick  &  Beckett,  they  have  a  showroom  dis- 
playing all  kinds  of-  electrical  machinery  and  fixtures,  with 
large  offices  at  the  back.  The  warehouse  is  situated  in  the 
basement.  The  freight  elevator  has  been  installed  l)y  the 
Roelofson  Elevator  Works  of  Gait,  Ont. 

Messrs.  Chapman  &  Walker  hope  to  be  settled  in  their 
new  building  within  the  next  fortnight. 


,  The  Hinton  Electric  Company 

An  important  change  recently  took  place  m  the  Van- 
couver management  of  the  Hinton  Electric  Company  of  Vic- 
toria. Mr.  J.  A.  Hinton,  who  has  for  years  been  prominently 
identified  with  the  commercial  life  of  the  capital  city,  and 
who  is  president  of  the  Hinton  Electric  Company,  has  taken 
charge  of  the  local  establishment.  The  company  is  one  of 
the  oldest  and  most  reliable  firms  in  British  Columbia,  and 
the  presence  of  Mr.  Hinton  at  the  head  of  affairs  ensures 
continued  expansion  and  progression  in  its  internal  affairs 


Escher,  Wyss  &  Company,  Montreal,  have  received  a 
contract  for  a  pump  for  the  city  of  Regina  waterworks  sys- 
tem, which  will  have  a  capacity  of  6,250,000  gallons  per  day. 
The  pump  will  be  driven  by  a  200  horse-power  Belliss  and 
Morcom  engine.  The  cnntract  price  for  the  entire  equip- 
ment is  .$16,000. 


Trade  Publication 

P.  &  S.  Bulletin. — No.  766,  showing  how  it  is  possible  to 
make  24  P.  &.  S.  sockets  from  fifteen  parts. 

Pneumatic  Tools. — Bulletin  No.  124  issued  by  the  Chi- 
cago Pneumatic  Tool  Company,  describing  their  new  pneu- 
matic riveting,  chipping,  calking  and  stone  hammers. 

Dessert  Connectors. — A  reprint  from  the  Signal  En- 
gineer of  an  article  on  the  vise  of  Dossert  Connectors  in  sig- 
nal work,  distributed  by  Dossert  &  Company,  New  York. 

Reflectors  and  Fixtures. — Bulletin  1-T,  descriptive  of 
Wheeler  industrial  reflectors  and  Mazda  fixtures  for  mill  and 
factory  lighting,  issued  by  the  Canadian  General  Electric 
Company. 

Greatest  Efficiency. — Booklet  issued  by  the  National  X- 
Ray  Reflector  Company,  of  Chicago  and  New  York,  describ- 
ing their  reflectors  as  being  typical  of  greatest  efficiency  in 
reflection  of  light. 

Commutator  Cement. — A  booklet  issued  by  the  Westing- 
house  Electric  &  Manufacturing  Company,  describing  a  com- 
mutator cement  for  repairing  pitted  commutators  and  for 
filling  slots  of  undercut  commutators. 

Proper  Lamp  Voltages. — A  discussion  of  the  selection  of 
incandescent  lamps  for  use  on  circuits  having  a  fluctuating 
voltage,  issued  l)y  the  engineering  department  of  the  National 
Electric  Lamp  Association,  Cleveland. 

L'Ecole  Polytechnique. — Bulletin  No.  1  issued  by 
L'Ecole  Polytechnique  of  Montreal,  describing  the  opera- 
tions of  that  school.  Some  interesting  articles  on  technical 
subjects  such  the  "metric  system"  are  included  in  this  nur.i- 
ber  which  is  pulilished  in  French. 

Railway  Operation. — A  booklet  issued  by  the  Canadian 
Wcstinghouse  Company,  entitled  "Economy  in  Railway 
Operation."  The  article  is  written  by  Mr.  F.  E.  Wynne,  and 
is  a  reprint  of  a  paper  read  before  the  Baltimore  section  of 
the  American  Institute  of  Electrical  Engineers. 

Electric  Specialties. — 1913  catalogue  just  issued  by  the 
McGill  Manufacturing  Company,  Valparaiso,  Ind.  This  com- 
pany manufactures  electric  specialties  of  all  kinds  including 
the  well-known  Loxon  lamp  guard,  thumswitch  trouble  fin- 
der, lamp  frosting  fluids,  adaptable  lamp  changer,  etc. 

Spring  Binding  Post. — Catalogue  No.  1  issued  by  the 
I'ahnestock  Electric  Company,  Brooklyn,  N.Y.,  descriptive 
of  the  spring  binding  post  manufactured  by  this  company. 
It  is  claimed  that  these  binding  posts  are  more  rapid  in  their 
action  than  other  types,  make  better  contact,  offer  less  resis- 
tance and  require  no  tools. 

Fuel  Economies. — A  catalogue  issued  by  G.  L.  Simonds 
&  Company,  Chicago,  describing  the  Simonds  fuel  economy 
lines.  These  lines  include  the  Vulcan  soot  cleaner  for  water 
tube  and  fire  tube  boilers,  the  Hays  flue  gas  analysis  instru- 
ment, the  Dean  boiler  tube  cleaner  and  the  Eclipse  smoke 
indicator.  This  book  is  a  practical  treatise  on  fuel  economy 
in  connection  with  power  plant  operation. 

t^lectric  Power  Transmission. — A  booklet  issued  by  the 
British  Aluminium  Company,  outlining  the  advantages  pos- 
sessed by  aluminium  over  copper  in  transmission  work.  A 
study  has  been  made  of  the  economic  and  technical  aspects 
of  the  use  of  aluminium  as  a  transmission  line  conductor,  and 
in  making  comparisons  with  copper,  it  is  believed  that  ever.v 
possible  factor  influencing  the  cost  has  been  considered. 

Small  Motors. — Booklet  issued  by  the  Canadian  Westing- 
house  Company,  entitled  "How  Westinghouse  Small  Motors 
can  Help  you."  The  pamphlet  contains  suggestions  for  sav- 
ing time  and  labor  in  homes,  hotels,  restaurants,  offices, 
stores,  shops  and  on  the  farm.  The  same  company  has  also 
issued  a  similar  booklet  entitled  "Westinghouse  Motors"; 
this  booklet  is  specially  designed  to  emphasize  the  fact  of  the 
serviceability  of  motors  manufactured  by  this  company. 


Current  News  and  Notes 


Aurora,  Ont. 

i'rofessor  Herdt,  of  McGili,  has  been  engaged  by  the 
Town  Council  of  Aurora,  Ont.,  to  advise  on  the  power  pro- 
positions submitted  by  the  Hydro-Electric  Commission  and 
the  Toronto  and  York  Radial  Railway  Company. 

Brandon,  Man. 

The  new  street  cars  are  expected  to  arrive  not  later  ihan 
March  1st. 

Chatham,  Ont. 

It  is  reported  that  Mackenzie  &  Mann  interests  have 
purchased  the  controlling  interest  in  the  Chatham,  Wallace- 
burg  and  Lake  Erie  Railway  Company. 

Fort  William,  Ont. 

Manager  Farquharson,  of  the  light  and  power  depart- 
ment, advocates  the  sale  of  power  for  electric  cooking  pur- 
poses at  the  reduced  rate  of  lyic  per  kw.  hour.  The  pre- 
sent rate  for  this  purpose  is  .3c  per  kw.li.,  but  it  is  argued 
that  any  extra  current  sold  at  the  off-peak  hours  would  be 
clear  gain.  The  only  difficulty  that  might  arise  would  be 
the  increase  of  the  peak  load  by  the  introduction  of  a  large 
number  of  cooking  appliances. 

Fredericton,  N.B. 

There  are  reports  that  the  Fredericton  Street  Railway 
Company  who  secured  a  charter  for  a  street  railway  sys- 
tem here  three  years  ago,  are  reviving  the  question,  and 
that  there  is  a  possibility  of  the  road  being  built  at  no  very 
distant  date. 

Gait,  Ont. 

The  first  annual  report  of  the  Waterloo  Township  Muni- 
cipal Telephone  Association  shows  that  the  trunk  line  covers 
4.3  miles,  has  250  subscribers  and  that  the  cost  per  phone  is 
approximately  $6.  The  system  will  be  extended  to  the  west 
side  of  the  Grand  River  and  also  to  New  Germany,  and 
probably  to  Woolwich  township.  When  these  extensions 
are  complete,  it  is  expected  that  the  system  will  include 
five  hundred  subscribers. 

Glencoe,  Ont. 

An  hj'dro-electric  system  is  planned,  power  to  be  taken 
from  the  Hydro-electric  Commission  of  Ontario. 

Guelph,  Ont. 

The  matter  of  the  purchase  of  some  new  cars  for  the 
Guelph  railway  system  was  recently  discussed  by  the  Board 
of  Management.  It  was  the  general  opinion  that  new  cars 
will  be  required  during  the  coming  summer,  and  it  is  re- 
ported a  by-law  may  be  submitted  for  authority  to  raise  the 
necessary  funds. 

Halifax,  N.S. 

In  the  speech  from  the  throne  at  the  opening  of  the 
Nova  Scotia  legislature,  it  was  forecasted  that  a  grant  would 
be  made  this  session  for  the  construction  of  rural  telephone 
lines. 

Hamilton,  Ont. 

Tenders  will  be  called  shortly  for  equipment  for  trans- 
former station. 

The  Board  of  Control  has  ordered  new  plans  to  be  pre- 
pared for  the  electric  pumping  station.  Building,  complete 
with  equipment,  will  cost  $70,000.  Pumps  and  motors  re- 
quired. 

London,  Ont. 

It  has  been  announced  that  three  new  hydro-electric  dis- 
trilnition  lines  will  be  built  out  from  this  city  during  the 


next  >ummer  to  >erve  that  number  of  agricultural  districts 
and  the  town-,  and  \-illages  therein. 

Street  lighting  extensions  to  the  number  of  approxi- 
mately 370  lights  will  be  installed  in  the  outlying  section^ 
in  the  near  future. 

Montreal,  Que. 

The  membership  of  the  Montreal  Electrical  Society  i-^ 
now  o\er  :;.")0,  the  increase  l)eing  due  to  a  contest  between 
two  sides — the  Volts,  who  put  in  112  applications,  and  the 
Amperes,  who  made  92  applications.  It  has  been  decided 
to  hold  a  dinner  at  the  end  of  March,  the  entertainment  at 
which  will  be  supplied  by  the  Amperes,  the  losing  side  in  the 

COlUCil. 

Moose  Jaw,  Sask. 

(Jne  of  the  proiuoters  of  the  Regina  to  Moose  Jaw  inter- 
urban  railway  is  reported  to  have  stated  that  the  company's 
intention  is.  to  ha\e  the  railway  in  operation  by  the  end  of 
the  present  year.  It  is  said  that  the  company  will  use  gas 
electric  cars. 

Nanaimo,  B.C. 

Recent  advices  from  Nanaimo  ^tate  that  the  Nanaimo 
Electric  Light  &  Power  Company  intend  to  extend  the 
electric  lighting  system  out  to  F'ive  Acres,  a  suburb  of  that 
city.  An  order  for  the  necessary  equipment  has  already  been 
placed  and  it  is  expected  that  the  work  will  be  commenced 
in  April  and  completed  before  next  winter. 

Ottawa,  Ont. 

The  Niagara,  St.  Catharines  &  Toronto  Railway  Com- 
pany have  been  granted  a  two-year  extension  of  time  for  the 
construction  of  their  lines  from  Port  Colborne  to  Fort  Erie 
to  Niagara  Falls,  and  also  for  the  line  to  Toronto. 

Oxbow,  Sask. 

Electric  lighting  plant  to  cost  $12,000,  i^  contemplated 

Porcupine,  Ont. 

The  second  unit  at  the  Wawatian  Falls,  Que.,  has  been 
brought  into  use,  bringing  the  capacity  of  the  plant  up  to 
about  4,500  horse  power.  This  will  insure  to  the  Dome  and 
neighboring  mines  all  the  power  they  require. 

Portage  la  Prairie,  Man. 

A  charter  has  been  granted  the  Portage  la  Prairie  Radial 
Railway  Company  to  construct  and  operate  an  electric  rail- 
way system.  It  is  provided  that  the  railway  must  be  com- 
menced within  two  years  and  completed  within  four  years. 

Regina,  Sask. 

A  by-law  was  submitted  on  Februar}-  24th  to  expend 
$454,086  on  extensions  to  the  municipal  electric  light  system. 

A  by-law  was  submitted  on  February  25th  to  provide  for 
the  expenditure  of  $125,000  in  connection  with  the  Regina 
General  Hospital.  This  is  understood  to  include  the  instal- 
lation of  a  private  power  plant. 

River  Glade,  N.B. 

Tenders  were  called  up  to  February  20,  by  Architect 
F.  N.  Brodie.  St.  John,  N.B..  for  the  erection  of  a  concrete 
power  house  in  connection  with  the  Jordan  Sanitarium.  The 
capacity  of  the  equi[)ment  to  be  installed  is  approximately 
300  horse  power. 

St.  John,  N.B. 

The  Internatinnal  St.  Jolin  Ri\cr  Commission  iield  an 
important  hearing  in  St.  John,  N.B..  recently,  at  which  the 
ni.'itter  of  the  erection  of  a  large  dam  for  tiic  generation  of 


70 


THE    ELECTRICAL  NEWS 


electric  power  by  the  St.  John  Hydro-electric  Company  was 
taken  up.  Prominent  men  in  the  lumbering  industry  and 
representatives  of  the  fishing  interests  gave  evidence  before 
the  commissioners.  The  representatives  of  the  fishing  in- 
terests were  unanimous  in  opposing  the  scheme,  but  the 
opinions  of  the  lumbermen  varied  greatly,  some  expressing 
the  belief  that  a  proper  regulation  of  the  river  would  assist 
a  passage  of  logs  while  others  opposed  the  scheme,  believ- 
ing it  would  delay  the  handling  of  their  material. 
Sarnia,  Ont. 

It  is  understood  the  prices  quoted  by  the  Commission 
for  power  in  Sarnia  are  as  follows:  3,000  h.p.  at  13,000  volts, 
$41  per  h.p.  year.    If  up  to  5,000  h.p.  are  taken,  this  price 
would  be  reduced  to  $31  per  h.p.  year. 
Saskatoon,  Sask. 

A  power  rate  of  13^c  per  kw.h.  for  a  24-hour  load  has 
been  quoted  the  Western  Canada  Flour  Mills  Company  on  a 
500  horse  power  basis. 

Stratford,  Ont. 

Equipment  is  required  for  extensions  to  the  electric 
lighting  system. 

Swift  Current,  Sask. 

Additions  to  power  house  to  develop  200  horse  power  are 
reported  to  be  planned.     By-law  will  be  submitted  about 
March  15. 
Toronto,  Ont. 

The  Court  of  Appeal  has  handed  down  a  decision  in  the 
city's  appeal  from  the  order  of  the  Ontario  Railway  and 
Municipal  Board  approving  the  Toronto  and  York  Radial 
Railway  Company's  plans  for  the  deviation  of  their  line  at 
Farnham  avenue  on  Ynnge  street  north.  The  decision  of 
the  Court  of  Appeal  is  that  the  company  liave  no  right 
to  cross  the  streets  without  the  consent  of  the  city.  The 
company  have  already  spent  a  large  sum  of  money  in  pur- 
chasing the  right-of-way,  excavating  and  laying  part  of  the 
track. 

As  the  result  of  a  conference  between  the  Hydro-elec- 
tric Power  Commission  of  Ontario  and  a  large  number  of 
electrical  contractors,  jobbers  and  manufacturers,  a  com- 
mittee of  the  latter  will  confer  with  the  engineers  of  the 
commission  on  the  new  code  of  wiring  rules  to  be  adopted  in 
(Jntario.  At  the  present  time  the  original  draft  of  rules  is 
being  revised  and  a  few  advance  copies  will  be  distributed 
among  those  interested,  after  which  anj'  points  at  issue  will 
be  discussed.  It  is  understood  that  Mr.  Beck  assured  the 
deputation  that  the  new  rules  would  not  conflict  with  the 
National  Code  already  in  force  in  Ontario. 

Vancouver,  B.  C. 

The  Cariboo  Power  Company,  Limited,  was  recently  in- 
corporated with  a  capital  of  $350,000.  with  head  offices  at 
A'ancouver,  B.C.    The  usual  licenses  were  applied  for. 

The  plans  of  the  recently  organized  Vancouver  Island 
Hydro-electric  &  Tramway  C'ompany  are  said  to  include  the 
construction  of  a  tramway  from  Nanaimo  to  Nanoose  and 
Departure  Bay  on  Vancouver  Island.  It  is  understood  that 
these  two  branches  of  16  miles  and  3  miles  respectively, 
are  to  be  part  of  a  scheme  to  construct  200  miles  of  road 
in  the  Nanaimo  district. 

Victoria,  B.C. 

The  Portland  Cement  Construction  Company's  plant  at 
Bamberton  is  nearing  completion.  The  B.  C.  E.  R.  Co.  will 
supply  the  necessary  energy  up  to  2500  h.p. 

Most  of  the  offices  in  the  Victoria  City  Hall  are  now 
heated  by  electricity.  This  class  of  business  as  well  as  elec- 
tric cooking,  has  a  very  strong  hold  in  Victoria. 

Contracts  for  1913  supplies  have  been  awarded  as  follows: 
Solid  carbons  and  cored  carbons,  the  Northern  Electric  & 
Mfg.  Company,  313  Water  street,  Vancouver,  at  $19.25  per 


M.  and  $19.70  per  M.  1440  glass  ball  globes  at  $10.50  per 
doz.  and  100  glass  ball  globes  of  different  sizes  at  $18  per 
doz.,  the  Can.  Gen.  Elec.  Co.,  1065  Pender  St.  W.,  Vancouver. 

Welland,  Ont. 

Petitions  are  being  circulated  in  Stamford  township  to 
secure  the  erection  of  a  hydro-electric  distribution  system. 
This  is  an  unusually  thickly  settled  township,  also  contain- 
ing a  number  of  factories. 

Winnipeg,  Man. 

Erection  of  power  sub-station  No.  3  to  take  the  form  of 
an  annex  to  the  terminal  station  on  Rachel  street  is  con- 
templated. 

Escher  Wyss  &  Company,  Montreal,  have  been  awarded 
the  contract  for  the  manufacture  and  installation  of  three 
water  wheels  and  governoi;s  of  6,800  h.p.  capacity  each,  for 
the  extension  of  the  city  of  Winnipeg's  power  station  at 
Point  du  Bois. 


Tenders  for  Supplies 

Sealed  tenders,  registered  and  clearly  marked  on  the  outside  of  en- 
velope, "Tenders  for  Electrical  Department  Supplies,"  and  addressed  to 
the  City  Commissioners,  Regina,  Saskatchewan,  will  be  received  up  until 
noon  of  March  29th,  1913,  for  the  supply  of : — 

Section   No.   1. — Weatherproof  copper  wire. 

Section  No.  2. — Western  cedar  poles. 

Section   No.   3. — Cross-arms. 

Section  No.  4, — Top-pins,  insulators,  etc. 

Section    No.   5. — Pole  line  hardware. 

•Section  No.  6. — Pole  tyije  transformers. 

Section   No,  7. — Integrating  watt   meters,  single,  polyphase  and  two 
rate. 

Section  No.  8. — Metal  flame  arc  lamps  and  station  equipment. 
.Section  No.  9. — Series  cut-out  mast  arms  for  arc  lights. 
Section   No.   10. — Underground  maferial. 
.Section   No.    11. — Fire  alarm  boxes  and  gongs. 
Price  to  be  F.  O.  B.  Regina. 

Copies  of  spectifications  may  be  had  from  E.  W.  Bull,  Superintendent 
of   Liglit  and   Power,  Regina,  Sask. 

A  marked  cheque  covering  5  p.c.  (live  per  cent.)  of  bid  must  ac- 
company  each  tender. 

The  City  Commissioners  reserve  the  right  to  reject  any  or  all  tenders. 

E.  W.  BULL, 

5-0  Superintendent  of  Light  and  Power. 


Moonlight  Schedule  for  March,  1913 

Courtesy  of  the  National  Carbon  Company,  Cleveland. 


Date. 

Light. 

Date. 

Extinguish. 

No.  of 
Hour.s 

Mar.] 

6  20 

Mar.  2 

5  20 

11  00 

2 

6  20 

3 

5  60 

11  30 

3 

6  20 

4 

5  50 

11  30 

4 

6  20 

5 

5  50 

11  30 

5 

6  20 

6 

5  50 

11  30 

6 

6  30 

7 

5  50 

11  20 

7 

6  30 

8 

5  40 

11  10 

8 

6  30 

9 

5  40 

11  10 

9 

6  30 

10 

5  40 

11  10 

10 

6  30 

11 

5  40 

11  10 

11 

6  30 

12 

5  40 

11  10 

12 

6  30 

13 

5  30 

11  00 

13 

10  40 

14 

5  30 

6  50 

14 

11  50 

15 

5  .30 

5  40 

16 

0  50 

16 

5  30 

4  40 

17 

1  50 

17 

5  30 

3  40 

18 

2  30 

18 

5  30 

3  00 

19 

3  10 

19 

5  20 

2  10 

20 

No  Light 

20 

No  Light 

21 

No  Light 

21 

No  Light 

22 

No  Light 

22 

No  Light 

23 

6  40 

23 

9  30 

2  50 

24 

6  40 

24 

10  50 

4  10 

25 

6  50 

26 

0  10 

5  20 

26 

6  50 

27 

1  50 

7  00 

27 

6  50 

28 

2  20 

7  30 

28 

6  50 

29 

3  20 

8  30 

29 

6  50 

30 

4  10 

9  20 

30 

6  50 

31 

4  50 

10  00 

31 

6  50 

Apr.l 

5  00 

10  10 

Total   226  00 
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SIEMENS    BROS.    DYNAMO  WORKS 


SIEMENS    BROS.    &  CO, 


SIEMENS 


SIEMENS    -    S  C  H  U  C  K  E  R  T  W  E  R  K  E 


SIEMENS    &  HALSKE 


Siemens  18  Panel  22000/2200/600  Volt  Switchboard  supplied  and  installed  by  us  for  the 

city  of  Port  Arthur 

We  supplied  the  complete  sub-station  equipment,  consisting  of  7-750  K.V.A.,  22,000  volt  transformers,  switchboard 
shown  above,  lightning  arresters  and  2-750  H.P.  motors  generators. 

Half  the  foregoing  was  a  repeat  order  after  our  apparatus  had  been  in  satisfactory  operation  for  I  8  months. 
We  undertake  the  complete  equipment  of  electrical  plants  of  every  description  up  to  and  including  1  10,000  volts. 


Siemens  Company  of  Canada^  Limited 


HEAD  OFFICE: 


Transportation  Building 


MONTREAL 


BRANCH  OFFICES; 


STANDARD  BANK  BUILDING 
TORONTO 


McARTHUR  BUILDING 
WINNIPEG 
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Condensed  Department 


RATE 


2  cents 
J  tion. 


word  per  inser- 


sate, 
lines 


Positions  Wanted 
Positions  Vacant 
Miscellaneous. 

Tender  advertisements,  equipment  for 
etc.,  15  cents  per  agate  line  (14  agate 
make  one  inch)  per  insertion. 

Advertisers  who  wish  to  conceal  tlieir  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
number   without   extra  charge. 


First-class  meter  man,  capable  of  repairing 
and  calibrating  house  and  power  meters,  also 
making  motor  tests.  State  experience  and  salary 
expected.  Northern  Ontario  Light  &  Power 
Company,  Ltd.,  Cobalt,  Ont.  4-7 


Car  Ventilating  Systems 


The  Vacuum  Car  Ventilating  Company  has 
commenced  manufacturing  Mechanical  Car  Ven- 
tilating Systems  under  Canadian  Patent  No. 
128070,  dated  September  13,  1910,  and  is  pre- 
pared to  furnish  same  on  demand.  For  detailed 
information  and  prices,  address  Lock  Box  No. 
25,  Windsor,  Ont.  10-t.f. 


Tenders  for  the 
Power-House  Equipment 


Sealed  tenders  registered  and  clearly  marked 
on  the  outside  of  tlje  envelope  "Tenders  for  the 
Power  House  Equipment,"  and  addressed  to  the 
City  Commissioners,  City  of  Regina,  Sask.,  Can- 
ada, will  be  received  up  to  noon,  March  16th, 
1913,  for  the  supply  of : — 

BOILERS 

Six  5UU  h.p.  water  tube  boilers  complete  with 
mechanical  stokers  and  internal  superheaters  for 
200   lb.   pressure  and   125  deg.   Fahr,  superheat. 

FANS  AND  STACK 

Two  133,000  cu.  ft.  per  min.  3/4  or  7/8  hous- 
ing, induced  draught  fans  arranged  to  discharge 
through  one  vertical  stack,  12  ft.  in  diameter 
and  70  ft.  high  above  base  of  fans. 

Price  to  be  on  equipment  erected  on  founda- 
tion, built  by  the  City  of  Regina,  to  contractors' 
requirements. 

Copies  of  specifications  may  be  had  from  E. 
W.   Bull,  Supt.'  of  Light  and   Power,  Regina. 

A  marked  cheque  covering  five  per  cent,  of 
the  amount  of  bid,  made  payable  to  the  City 
Treasurer,  City  of  Regina,  must  accompany  each 
tender. 

The  City  Commissioners  reserve  the  right  to 
reject  any  or  all  tenders. 

E.  W.  BULL, 
4-5  Superintendent  of  Light  &  Power. 


Sales  Engineer 


Sales  Engineer : — Large  Electric  Manufactur- 
ing Company  wishes  to  employ  two  young  men  in 
the  Machinery  Sales  Department,  college  train- 
ing and  shop  experience  required,  selling  ex- 
perience not  necessary,  but  such  experience  will 
be  given  extra  consideration.  Apply  Box  706, 
Electrical  News,  Toronto,  Ont.  4-5 


FOR  SALE 


Part  interest  in  Electric  Light  Plant  in  grow- 
ing Western  town  of  1,200.  Established  five 
years.  Paying  splendidlyi,  Fine  opportunity 
for  practical  man.  Good  reasons  for  selling. 
Apply  Box  716,  Electrical  News,  Toronto,  Ont. 

5 


FOR  SALE 

Stromberg  Carlson  Telephone  Switchboard, 
capacity  five  trunk  and  ten  intercommunicating 
lines;  one  trunk  and  four  intercommunicating 
at  present  connected ;  four  private  line  Bell  sets ; 
everything  in  Al  condition  and  only  used  two 
months.  For  further  particulars  write  The  Do- 
minion Illuminating  Rental  Company,  342  Yonge 
street,  Toronto,  Ont.  5 


"The  Recognized  Authority  on  Wiring  and  Construction'' 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 

Over  267,000  Sold 


By  H.  C.  Gushing  Jr. 


19th  Year 


Member  American  Institute  0/  Electrical  Engineers;  formerly 
Electrical  Inspector Jor  Boston  Board  of  Fire  Underwriters 
and  Underwriters'  Tariff  Association  of  New  York. 


19th  Edition 


1913  Standard  Wiring 

is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  an 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1912  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice. 

"  It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


Sent  to  any  address, 

postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Electrical  News,  220  King  street  west  Toronto,  Canada 

"The  Best  Book  on  Wiring  Ever  Produced  "—E.  T.  BiRDSALL,  M.B.,  a.i.b.E. 
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The  WESTON 

SYNCHROSCOPE 

Constitutes  a  very  simple  and  absolute 
perfect  solution  of  problems  involved  in 
coupling  alternating-current  machines  in 
parallel  without  danger  or  sensible  dis- 
turbance of  circuit  conditions. 

The  indications  are  infallible. 

There  is  only  one  object  to  observe 

The  movement  of  the  pointer  is  smooth  and 
certain;  it  inspires  conjidence. 

It  indicates  exact  synchronism  within  i 
deg.  of  true  phase  coincidence  over  a  wide 
range  of  frequency  and  voltage. 

Send  for  catalog  giving  full  description 
of  this  unique  instrument  and  also  our  full 
line  of  A.  C.  and  D.  C.  instruments  for 
Switchboard,  Portable  and  Laboratory 
Work. 

Demoiistiatioiis  o£  the  operative  characteristics  of 
these  remarkable  instruments  may  be  observed 
in  our  New  York  Office  and  also  in  the  offlces  of 
Selling  Representatives  in  Philadelphia,  Chicago. 
San  Francisco  and  Toronto. 


Weston  Electrical  Instrument  Company, 


New   York,  114  Liberty  Street. 
Chicago,  1504  Monadnock  Blk. 
Boston,  176  Federal  Street. 
Philadelphia,  342  Mint  Arcade. 
Birmingliani,  Brown  Marx  Bldg. 


Detroit,  44  Buhl  Block. 

St.   Louis,  915  Olive  Street. 

Denver,  231  15th  Street. 

San  Francisco,  682  Mission  St. 

Cleveland,  1729  E.  12th  Street. 


Toronto,  76  Bay  Street. 


Winnipeg 
Montreal 
Calgary 
Vancouver 


\  Nor 


them  Electric 


Main  Office  and  Works 
NEWARK,  N.  J. 

London.    Audrey     House,  Ely 

z         Place,  Holhorn. 

Paris,  12  Rue  St.  George 
Berlin,  Genest  St.  5,  Schoenberg. 

/.    JohannesbiirpT,   So.   Africa,  F. 

~      Peabody  Rice,  Standard  Bank 
Buildings,  Harrison  .St. 


The  Steel  Company  of  Canada,  Limited 

Manufacturers  of 

COPPER  WIRES  and  CABLES 


Consult  us  regarding — 

Bare  Copper  Wire 
Copper  Trolley  Wire 
Copper  Cable 

for 

Electrical  Construction  Work,  Transmission  and  Trolley  Systems 


District  Sales  Offlces 
HAMILTON  TORONTO  MONTREAL 

VANCOUVER  VICTORIA  ST.  JOHN 


WINNIPEG 
HALIFAX 
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RECO  FLASHERS  -^^"^  ^^Ip^iv^^^""  ^'^'^ 


ADJUSTABLE 


SIMPLE 


DURABLE 


COLORED  LAMP  HOODS  ,  ' 

(JET  on;  LATEST  Bri,LHTINS 

Reynolds  Electric  Flasher  Mfg.  Co. 

Largest  Manufacturers  ot  Flashers  in  the  World 
A!s  )  Manufacturers  ot  Billboard  ReHectors.  Time  Clocks, 
Transiormers, Window  Ptsflay*:,  etc. 
No.  ir2j  Broadxvay.  New  York.    No,  617-6,.  W.  Jackson  Blvd..  CHICAGO 


HOPE 

Tapes  and  Webbings 

for 

Electrical  Work 

Write  for  Samples  and  Prices 

Hope  Webbing  Company 

Providence,  R.L 


Columbia  Quality  Steel  Boxes 

— prompt  shipment  from  stock  in 
standard  sizes  and  styles  at  lower 
prices  than  you  have  been  paying. 


Type  A— The  usual  box  Type  P— A  medium  price  Type  C— A  blMli-class  one, 
dust  tight  cover         box  with  a  door  and  trim      beaded  and  paneled 


Hushing 
for  all 
Knockouts 


Save  money  by 
setting  aquainted 
with  the  line. 

Write  to-day. 


Type  S \V.  sirel,  with 
Type  G.  With  a  beveled  natural  oak,  mahoganj' 
plate  glass  panel  in  door.        or  walnut  finish. 

COLUMBIA,  230  E.  144th  St,  New  York 


Do  you  sell  "Economic^^  Line? 


mil'  I 


Made  by 

ROYCE  & 
CO. 


THE  "Eco- 
nomic" line 
of  electric 
heating  devic- 

vices  is  a  most  profitable  line  to  handle.  They 
bring  a  good  profit  to  the  dealer  or  central  stat- 
ion and  are  practically  indestructible.    The  "Economic"  heating  element  will  carry  a  100%^ 
overload  without  burning  out— if  operated  on  rated  voltage'it  should  never  burn  out. 

In  addition  to  the  iron  and  radiator  illustrated  here,  the  "Economic"  line  includes  Disc  Stoves, 
Water  Urn  Heaters,  Tailors'  Irons,  Car  Heaters,  etc. 


Royce  Patent  ^'Economic"  Electric  Radiators 


Royce  Patent  "Economic"  Electric  Iron 


Send  for  prices  mid  particulars^ 


The 


Ferranti  Electrical  Co.  of  Canada^  Ltd. 


TORONTO 


WINNIPEG 


IN  I'-,    Kl.  KCr  R  I  (•  A  1.  NEWS 
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The  Best  Sellers 
For  18  Years 


Every  "STANDARD'  Fan  sold  helps  sell  another.  Their 
noiseless,  swift,  steady  action  -their  efficiency  and  their  free- 
dom from  ordinary  Fan  troubles  have  built  up  a  wonderful  re- 
putation for  "  STANDARD  "  quality  in  1  8  years. 


Model  1 1  Gear  Type 
Oscillator 


Robbins  &,  Ijlvcrs 
'STANDARD  Fans 


Alternating  Current  Style  "  E,"  Ornamental 
Type  with  Electroliers 


The  "STANDARD"  wave  is  carrying  hundreds  of  dealers  to  prosperity  and  in- 
creased business.    Get  your  share.    Write  to-day. 

We  build  nothing  but  small  motors  and  fans.  And  we  advertise  them  widely  and 
consistently  year  after  year,  season  after  season.  You  might  as  well  take  advantage 
of  this  tremendous  publicity.  It's  being  done  for  your  benefit  as  well  as  ours. 
Watch  the  Saturday  Evening  Post  ads.  for  this  season.    Ask  for  full  information. 

The  Robbins  &  Myers  Co.,  Springfield, Ohio 

We  also  manufacture  a  complete  line  of  small  D.C.  and  A.C. 
Motors  for  all  puposes. 


The  Parmenter  Automatic  Wheel  Guard 

FOR  STREET  CARS 


These  wheel  guards  are  attached  to  the  truck  of  the  car  and  are  absolutely  automatic,  always  follows  the  rail  whether 
on  curve  or  straight  track. 

Arrangements  for  the  manufacture  of  these  wheel  guards  have  been  made  with  the  Schofield-Holden  Machine  Co., 
Ltd.,  Toronto,  Canada,  under  Canadian  Patent  No.  131,381  Dated  Feb.  28,  1911  and  can  be  seen  in  operation 
at  their  factory  2  Carlaw  Ave.,  Toronto.    For  further  information  address 

Parmenter  Fender  &  Wheel  Guard  Co. 


89  State  Street 


Boston,  Mass. 
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"EUREKA"  eectric  Suction  Cleaner 

The  best  and  most  practical  Vacuum  Cleaner  ever  invented,  barring  none, 
regardless  of  price.  The  Eureka  is  equipped  with  the  famous  Eureka  type 
Motor  that  has  been  knovi^n  for  its  remarkable  perfection  for  years.  The 
wheels  on  the  nozzle,  exclusive  with  the  Eureka,  make  the  machine  very 
easy  to  operate.    Send  for  sample  and  be  convinced.    Retail  Price  $45.00 

"  Illustrated  Circular  and  discounts  upon  request 

Onward   Mfg.  Company,  Berlin,  Ontario 


Tungsten  Lamps 

Immediate  delivery.  Ameri- 
can shapes.  An  awfully 
good  lamp.  Send  for  a  trial 
lot,  at  case  lot  price. 

Carbon  Lamps 

The  same  lamp  we  have  al- 
ways handled.  We  couldn't 
improve  on  the  quality  if  we 
tried.  The  price  is  also  right. 

Other  Agencies 

Hotpoint  Electric  Irons,  etc., 
Rollinson  Bell  Ringers, 
Transformers  and  Rectifiers,  Cutter  Flush  Switches,  Plates 
and  Receptacles,  "  Brookduct  "  (Circular  Loom),  Prismatic 
Shades.  Switch  Boxes,  Fuses,  etc.  Stromberg  Electric 
Time  Clocks  and  Cost-Keeping  Machines. 


E.  A.  Greene  Co.,  Limited 

145  Church  Street,  Toronto 


Tels.  Adelaide  2240,  2241 


Electrical  Supplies 
of  every  description 

A  few  of  our  specialties  : 
Moloney  High  Efficiency  Transformers 
Pass  &  Seymour  Electrical  Specialties 
Carbon  and  Tungsten  Lamps 
Rigid  and  Flexible  Conduit 
Condulets 
Harvey  Hubbell  Electrical  Specialties 

Large  stock  ;  prompt  shipments. 
Write  for  new  and  complete  catalogue  No.  3. 


Central  Electric  &  School 

Supply  Co.,  Limited 

36  Adelaide  St.  West,  Toronto 


WHITE  S  IMPROVED  PORCELAIN  STRAIN  INSULATOR 


Not  affected  by  climatic  changes.    Is  sure  money  saver — and  gives  perfect  satisfaction   wherever  used. 


Write  for  Sample  and 
Bulletin 


T.  C.  WHITE,  1124  Pine  St.,  St.  Louis,  Mo. 
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Pole  Line  Material 


We  can  furnish  any  quality  of  arms,  pins, 
brackets,  or  pole  line  hardware  you  call  for  if 
you  can  wait  for  factory  shipment,  but  stock  only 
which  carries  our  guarantee. 

This  includes:  Washington  Fir  not  less  than  85%  heart,  Georgia  Pine — Long  Leaf — not  less  than  75%  heart 
Kyanized — Spruce.    Pins  and  Line  Hardware — A  T  and  T  specifications. 


STUART-HOWLAND  COMPANY 


131  to  HI  Federal  St., 


BOSTON 


FLAT  RATE  CONTROLLER 


Satisfies  Your  Customer 

Reduces  Operating  Costs 

Eliminates  Meter  Disputes 

Smallest,  Lightest  and  Most   Durable  on  the 

Market 

Write  for  illustrated  pamphlet  and  prices. 

Made  in  All  Capacities  up  to  5  Amperes 

The  Only  Reliable  Controller  for 
Tungsten  Lamps 

Goria  Current  Limiter 

3  Beaver  Hall  Square,  MONTREAL 


The  Lachute  Shuttle  Co.,  Limited 

Lachute  Mills— P.Q. 

Manufacturers  of 

Cross  Arms — Space  Blocks    Birch  and  other 
Hardwood    Insulator  Pins  and  Brackets. 
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CRAWFORD  POLES 

ill  life,  stieiigih  and  aiipearaiicc 
are  all  that  telrphone  buyers  can 
ask.    Price  is  O.  K.  Write 

Crawford  Cedar  Co. 

Menominee,  Mich. 


ARE  YOU 


iisiiiK'  Simplex  Electric  Heating  appliances  in  your  OWN  home? 
.\laii,\-  Dealo-rs  and  Central  Station  ^lanagers  h»ve  done  so.  The 
result  of   knowing-  Simplex  that  way  has  boosted  their  gales. 
Do  you  know  simplex  Quality  that  way  ? 

MAKE  THE  TEST 

yourself  with  the  Simplex  Toaster,  Heating  Pad,  Nursery  Milk 
Warmer  or  any  of  the  popular  heating  devices  of  Simplex  Quality 
described  in  our  catalog. 

SIMPLEX  ELECTRIC  HEATING  COMPANY 

BELLEVILLE,  ONT. 

CHICAGO,  15S.  DesplainesSt.  CAMBRIDGE,  MASS. 

5AN  FRANCISCO,  612  Howard  St. 


British  Columbia 
Cedar  Poles 

Your  orders  will  be  shipped  from 
Canadian  yards  exclusively. 

Over  100,000  seasoned  poles  of 
guaranteed  quality  mean 

"Good  Poles  Quick 

Get  our  prices  before  you  place 
your  orders  for  this  season's 
requirements. 

The  Lindsley  Brothers  Co. 


Spokane 


Washington 


The 


Canadian  Turbine 
Water  Wheel 


Normal  in  speed  and  discharge, 
g'iving  the  greatest  range  of  high 
efficiency  for  working  conditions. 

Conserve  the  Water  Powers. 


IVri/e  for  Catalogue  and  References. 


CHAS.  BARBER  &  SONS,  Meaford,  Ontario 
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Friction 
Tape 


^ POUND 


^INCH 


BLAC 


neMCo 

FRICTION  TAPE 


WILL  NOT 
DRY  OUT 


Northern,  Grade  A  is  a 
friction  tape  of  extra  high 
quality.  It  insures  proper 
insulation;  has  extra  strong 
adhesion  and  is  moisture- 
proof. 


FRICTION  TAPE 

A  very  fai^h-grade  of  friction 
tape,  having  high  insulation, 
great  adhesion  and  being 
moisture-proof.  It  will  not 
dry  out. 

3/4iNCH  1/2  POUND 

<i.D  MANUrACTURING  CD.m.ra, 


Your  orders  for  electrical 
supplies  of  any  kind  will 
receive  prompt  and  satis- 
factory attention  at  any  of 
our  branch  houses. 
The  size  and  completeness 
of  the  stock  carried  at  all 
our  branches  and  our  splen- 
did shipping  facilities  guar- 
antees this. 

Soldering 
Material 

Soldering  material  of  all 
kinds  used  in  electricalwork 
is  carried  at  all  our  branch 
houses.  We  have  also  a 
complete  stock  of  soldering 
tools  including  Torches  and 
Fire  Pots  in  several  differ- 
ent styles. 


Splicing 
Compound 


I 


w 


TRADE 


=1 


VICTOR 


MARK 


SPLICING 
COMPOUND 


i 


V^  LB. 


INCH 


i 


The  maximum  amount  ot 
rubber  is  contained  in  Nor- 
thern Special  Splicing 
Compound.  It  will  stand 
"  The  stretch  test." 


Our  nearest  branch  house  will  send  you  full  infor- 
mation desired  on  electrical  supplies  of   any  kind 


AND  MANUFACTURING  CO.  LIMITta 


MONTREAL 


HALIFAX 


Manufacturer  and  Distributor  of  Telephone  and  Fire  Alarm 
Apparatus  and    Electrical    Supplies    for  every    possible  need 

REGINA 


TORONTO  WINNIPEG 


CALGARY  EDMONTON 


VANCOUVER 
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AN  of  the 

HOUR 


He  TELEPHONES  instead  of  writing,  walking,  or  riding,  whenever  he 
can,  therefore  saves  energy  and  doubles  his  efficiency. 

The  more  subscribers  can  be  induced  to  telephone  the  greater  will  be 
the  demand  for  your  service  and  new  contracts. 

The  better  the  telephones,  the  greater  inducement  to  use  them,  and 
the  better  the  service,  the  greater  the  need  of  it  becomes.  Here  is 
where  really  fine  equipment  is  the  best  possible  directory  builder. 

The  telephone  today  is  not  used  but  a  fraction  of  what  it  will  be  a 
few  years  hence.  Therefore,  the  better  the  apparatus  (  which  means 
better  service),  the  faster  will  its  use  spread. 

Thousands  of  wasted  steps  are  taken  daily ;  thousands  of  pounds  of 
shoe  leather  worn  out  uselessly,  and  what  is  perhaps  the  most  im- 
portant of  all,  hours  of  valuable  time  are  thrown  away;  90  per  cent 
of  which  can  be  saved  by  telephoning. 

The  highest  class  telephone  service  known  to  the  telephone  field  to- 
day is  exemplified  in  the  Kellogg  equipment.  Every  part  in  its  con- 
struction is  sound. 

Send  for  our  bulletins.  They  are  REAL  sources  of  information.  Not 
merely  a  description  of  the  apparatus  but  simple  readily  understood 
explanations  of  its  operation. 

KELLOGG  SWITCHBOARD  &  SUPPLY  GOMPANY 


MAIN  OFFICE  AND  FACTORY:  CHICAGO 


RECINA  BRANCH 


DEEPING  ELECTRIC  COMPANY,  LIMITED  -  WINNIPEG  BRANCH  :  HOUSTON  &  COMPANY 
VANCOUVER  BRANCH:  B  C.  HOLST  &  COMPANY  43  LEIGH-SPENCER  BLDC. 
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ASK  US  about 

Efficient 

Lighting 

for  your  streets,  factory,  warehouse 
or  yard 

A.  H.  WINTER  JOYNER,  Ltd. 

76  Bay  Street,  Toronto 

"Consult  A  Specialist" 


Weld  Your  Breaks 

by  Oxy-Acetylene  Process 

Our  Quick  Repair  Brigade 

is  at  your  service  Day  and  Night. 

Reduce  your  Shutdowns  to  Hours  instead 
of  Weeks. 

Express  the  broken  parts  to  us, 
•  or  telephone  or  telegraph  us  to 
express  our  Brigade  to  you. 
We  will  save  you  MONEY 
every  time. 

We  can  weld  practically  every 
metal  including  cast  iron. 


TELEPHONES . 


DAY  CALLS,  Adelaide  198 
NIGHT  CALLS,  Hillcrest  431 


lii!  Franco  Canadian  Welding  Co. 

331  Yonge  Street,  TORONTO 


Pocket  Battery  Ammeters 


Voltmeters  and  Volt-ammet- 
ers, Small  Switch-board  In- 
struments, Lamp  Testers, 

Accurate,  Durable. 

Eldrege  Electric  Mfg.  Co. 

97  Post  Office  Square 
SPRINGFIELD,  MASS.,  U.S.A. 


Use  the  Railway's 
Trolley  Poles 

as  the  basis  of  )  our  new  street 
lighting  system.     You  can  easily 
convert    them    into  attractive 
^        Mazda  Lamp  Standards  or 
:  arc  lamp  supports  b\'  use 

of 

ERECO 

Combination 
Railway 
Lighting  Pole 
Fixtures 


This  system,  besides  saving 
}  ou  the  expense  of  under- 
ground construction,  gets  the 
wires  up  out  of  the  way  of 
traffic,  where  the)-  are  practi- 
cally unnoticeable  and  the  curb 
line  is  not  crowded  with  separ- 
ate lighting  standards. 

The  progressive  railway  man- 
agement will  gladl}-  co-oper- 
ate with  you  with  this  object 
in  view. 


Design  No.  10127. 

Electric  Railway  Equipment  Co. 

Cincinnati,  Ohio 

Designers  Manufacturers 

I'aiiudinn  Kopioseiilati\  i-  : 

Dawson  &  Co.,  Limited,  Montreal,  Winnipeg 
N.Y.  Office,  90  West  Street 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarfes  H.  IDitcheil 
Percival  H.  mucbcll 

Consulting  and  Sopcrvisii 
Engineers 


Hydraulic.  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering-. 


Trader*  Bank  Building,  Toronto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Eleciric. 
Reports,  Estimates,  Arbil rations. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  MERRILL 

B.A.,  B  A.Sc. 
Member  Can.  Soc.  C.  E.,  Member  A.  I.  E.  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission.  Electric 
Lighting.   Electric  Railways.    Municipal  Engineer- 
ing.   Industrial  Plants.    Reports,  Valuations,  Etc. 
59  Yonge  St.,  Toronto 
Phone  M.  717.       Residence,  College  5542  


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic.  Steam,  Gag 

Plans  Specifications,  Estimates. 
Tests,  Reports  and  Supervisi.  n. 
Suite  101,  Board  of  Trade  Bldg.,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Report*,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  67  0  7°^  Canadian  Express 

Bldg.,MontreaLP.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Craig  St..  Montreal 


JAS.  C.  ARMSTRONG 

Consulting  Engineer 
ELECTRICAL  MECHANICAL 
Water  Powers,  Street  Railways  &  Cement  Plants 

Reports  for  Financing,  Plans,  Specifications, 

Inspection,  .Supervision  and  Management 
Toronto  Office.     1203  T-'aders  Bank  Building 
Bell  Phone  Mail.  1965. 


Charles  Brandeis,  C.  E. 

A.  M.  Can  Soc.  C.  E.,  .VI. Am.  Electro-Chemical  Soc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  antl  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIP  PLACE  MONTREAL 


BOWRING  &  LOGAN 

ENGINEERS 

Municipal  and  Private  Power  Schemes 
Reports,  Plans,  Specifications  and 
Management  during  Construction 

Head  Office  —3Z2  Donald  St.,  WINNIPEG 
Sub  Office:— 43  Victoria  St,  Toronto 


R.  A.  ROSS  &  CO. 

Consulting  Engineers 

MECHANICAL        STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


P.  W.  SOTHMAN  J.  A.  BrUNDIGE 

F.  p.  Mansbendel 

P  W.  SOTHMAN  &  CO. 

ENGINEERS 

Hydro-Electric  Development 
High  Tension  Power  Transmission 
Supervision  and  Management 
KENT  BUILDING  TORONTO 


HENRY  J  WELCH  &  COMPANY 
Chartered  Accountants 

Audits,  Investigations  43  Kim-  St.  W. 
Cost  and  general  systems  Toroi.to 
Assignments  and  liquidations  Canada 

Office  and  financial  superintendence 


Electrical  Testing 

Laboratories 

'Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


J.  H.  LARMONTH 

Consulting  Engineer 

Construction  supervision  of  Electric  Light, 
Electric  Railway  and  Gas  Plants. 

542  Confederation  Life  Bldg.,  Toronto 


Cecil  B.  Smith     J.  G.  G.  Kerry     W.  G.  Chace 

Smithy  Kerry  &  Chace 

Eng^ineers 

Hydraulic.  Steam.  Electric,  Municipal,  Railway 
Toronto;  Vancouver;  Boise,  Idaho; 
Portland,  Oregon 


Charles  F.  Gray 

CONSULTING  ELECTRICAL 
ENGINEER 

Empress  Block,  WINNIPEG. 


ESTABLISHED  1849. 

BRADSTREET'S 

Offices  Throtmboui  the  Clvlllted 
Wortd. 

Executive  Office  : 
Noa.  346  and  348  Broadway,  New  York  City  U.S  A 

THE  BRADSTREET  COMPANYgatheis  infor- 
mation that  reflects  the  financial  condition  and  the 
controlling  circumstances  ot  every  seeker  ot  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring,  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial aflairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished 
.md  are  available  only  by  reputable  wholesale 
j  ibbing  and  manufacturingconcerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Offices  IN  Canada:  Halifax,  N.S.;  Hamilton,  Ont., 
London,  Ont. ;  Montreal.  Que. ;  Ottawa,  Ont. ;  Que- 
bec, Que. ;  St.  John,  N.B  ;  Toronto,  Ont. ;  Vancou- 
ver, K  C;  Winnipeg,  Man.; Calgary,  Alta.;Edmon- 
ton,  Alta. 

THOS   C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto 
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Water  Turbine  Plants 


Munksjo  Power  Station 

Net  head  42  metres.  Three  generator  turbines  each  900  B.  H.  P.,  normal  speed 
500  r.  p.  m.     Two  exciter  turbines,  output  500  B.  H.  P.  each,  normal  speed  800  r.  p.  m. 

The  supply  pipe  runs  in  a  trench  underneath  the  machine  room,  and  the  water  is 
conducted  in  smooth  waterways  into  the  spiral  casings  of  the  turbines.  The  turbines 
have  automatic  governors  v^  orked  by  water  pressure. 

Write  for  fully  illustrated  catalogues  and  detailed  information  to 

Canadian  Boving  Company,  u«,ue, 

Head  Office ;  1 64  Bay  Street,  Toronto 
13  Hochelaga  Street,  Moose  Jaw  448  Seymour  Street,  Vancouver 

Mexico  City      Wellington      Cairo      London,  Eng.      Tokyo      Johannesburg      Rio  de  Janiero 
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BOILERS 


"Inglis"  Boilers  are  the  best  by  test. 
We  make  Return  Tubular,  Scotch  Ma- 
rine, Fitzgibbon,  Scotch  Dryback,  Loco- 
motive Vertical  Submerged  Tube. 
We  are  also  sole  Canadian  Manufac- 
turers of  Erie  City  Water  Tube  Boilers, 
Vertical  and  Horizontal. 

Send  us  your  enquiries 


The  John  Inglis  Company,  Limited 

H  Strachan  Avenue,  TORONTO,  CANADA 


Engineers  and 
Boilermakers 


 UNION  

Motor  Generators  for  All  Purposes 


WE  MANUFACTURE  AND  SUPPLY 


Motor  Generators  for  all  conditions  of  service  also 
a  type  specially  designed  for  Cinematograph  Work 


Special    designs  exe- 
cuted   for  special 
requirements 

Send  us  your  enquiries 
we  can  handle  them 


Flexible  Coupling 

Smooth  -Running 
and 
Reliable 


Canadian  Union  Electric  Co. 

Limited 

122  Wellington  St.  West,  TORONTO— Tel.  Adel.  31S0 
9  St.  Nicholas  St.  Montreal 


Mainer  Electric  Co.,  Limited 

61-63  Albert  St.,  Winnipeg,  Man. 

Representatives  for  Manitoba,  Saskatchewan,  Alberta. 
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Engines  of  All  Types 

for 

Electrical  Service 

BOILERS  —  HEATERS  —  PUMPS 
TANKS  AND  STACKS 

K.  Leonard  &  Sons,  London,  Can. 

A  n  PXTPTT^cj  St.  John,  N.B.  Montreal  Toronto 
AUiiiiMoij^s:  -^ijjNiPEG       Calgary  Vancouver 


Special  Machines 


When  in  need  of  any  special  electrical 
apparatus  or  repairs  to  defective  motors 
or  generators,  write  us.  We  are  fully 
equipped. 

Toronto  &  Hamilton 
Electric  Company 

HAMILTON 


Applet 


Neat  Light  Strong  Roomy  Time  Savers 

on's  New  Drawn  Steel  Unilets 

(Slioranlizcd  or  Bhick  Enamel  Finish) 

Made  of  No.  U  guuge  cold  rolled 
steel — practically  unbreakable. 
The  most  modern  conduit  fitting.s. 
Made  for  open  work  conduit  wiring. 
Let  your  workmen  use  them  just 
once — they  will  ask  for  them  al- 
ways thereafter. 


Type  No.  1  with  key      Type  No.  2  with  pull  s 
receptacle  attached.         socket  attached .  ~ 
Snap  Switch  Unilets,  Pat.  Applied  for.  . 


New  Appleton 
Ground  Clamp 


for  }i  in.  and  u  Cy 
'4  in  Conduit.    S  ' 


Everyone  doing  conduit  work  should  — 
have  our  new  catalog-  Write  at  once. 

APPLETON  ELECTRIC  CO. 


212  North  Jefferson  St. 


CHICAGO,  ILL. 


For  Sale  By 


Chapman  &  Walker,  Ltd.,  Toronto.     The  Mainer  Electric  Co.  Ltd. 
Winnipeg.       Marshall  Wells  Co.  Ltd.,  Winnipeg 
Montreal  Electric  Co.  Ltd.,  Montreal. 


1313 
Sand  Blast  No.  1 
Made  in  Crystal,  Green  and  Amber 


One  of  our 
many  classy 
— artistic 
effects  in 
illuminating 
Glass  Ware. 

Write  for 
catalogue 

and 
price  list. 

It  will  pay 
you. 

KRAKNO 
GLASS  CO. 

210  Fourth  Ave., 
PITTSBURG,  PA. 
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Provide  Protective  Apparatus 
For  Summer  Storms 


Arrester,  Alternating  Type  A  Electrolytic  Arrester  Type  G  Lightning  Arrester 

and  Direct  Current,  Alternating  Current  Alternating  Current 

400—750  volts  .  0—2500  volts 

Reliable  protective  devices  may  be  mmmM 
had  at  a  nominal  cost  when  com- 
pared with  the  possible  loss  result- 
ing from  its  absence,  due  to  damaged 

1       •  1  •  Type  C  Lightning 

apparatus  and  mterrupted  service.  ^7n7c\fr'rr^^^^^ 

500—2500  volis 

Westinghouse  Lightning  Arresters 

are  safe  and  reliable.  Do  not  experiment  with  untried 
devices,  secure  adequate  protection  by  using  reliable 
Westinghouse  Lightning  Arresters.  They  are  made  in 
types  and  capacities  to  meet  every  condition.  They 
have  no  moving  parts;  give  long  service  without  re- 
placement ;  are  easy  to  inspect  and  are  moderate  in  price. 

State  your  conditions  and  we  will  tell  you  the  arres- 
ter, or  combination  of  arresters  best  suited  to  give  you 
reliable  protection.  Our  suggestions  will  not  obligate 
you  in  any  way.  Consult  our  nearest  office. 

Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 

Toronto         Montreal  Ottawa         Halifax         Winnipeg         Calgary  Vancouver 

Traders  Bank  Bldg.    52  Victoria  Square    Ahearn  &  Soper.  Ltd.    Telephone  BIdg.    158  Portage  Ave.  E.     311  8th  Ave.  W.     Bank  of  Ottawa  BIdg. 
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We  Have  for  Immediate  Delivery  the  Following 


20  h.  p 
10  h.  p 
12  h.  p 
10  h.  p 
6  h.  p, 
^  h.  p. 
i  h.  p. 


DIRECT  CURRENT  MOTORS 

500  V.  Westinghouse  Electric  Co.  Rebuilt 
250  V.  Royal  Electric  Co. 
250  V.  700  R.  P.  M.  McLachlan  Co. 
500  V.  1350  R.  P.  M.  Canadian  General  Electric 
500  V.  1600  R.  p.  M.  Toronto  Electric  Motor 
\—Vz  h.  p.  230  V.  850  R.  P.  M.  Rochester  Electric  Co. 
500  V.  Jones  &  Moore 

DIRECT  CURRENT  DYNAMOS 

I  — 160  light  125  Volt  Westinghouse  Generator  with  switchboard  Rebuilt 

1 —  30  light  125  Volt  United  Electric  Co.  Generator 

ALTERNATING  CURRENT  MOTORS 

2 —  X  P-  60  Cycle  1  1  0  V  Single  Phase  Emmerson  Motors  New 
\  —  \y2  h.  p.  60  Cycle  1  10-220  V  Single  Phase  Century  Motors  Rebuilt 

1—  3  h.  p.  60  Cycle  114  V.  1  700  R.P.M.  Single  Phase  Jones  &  Moore 
Motor,  Nearly  New 

ELECTRO  PLATING  DYNAMOS 

2—  1000  Amp.  Western  Electric  Co.  Platers  Rebuilt 

ALTERNATING  CURRENT  DYNAMOS 

1—  75  K.  W.  S.  K.  C.  Dynamo,  133  Cycle  1330  R.  P.  M.  belted  com- 
plete with  Westinghouse  Exciter  and  Switch  Board 

At  a  few  minutes  notice  we  can  supply  the  Celebrated  Le  Valley  Vitae  Carbon  Brush  in  any  size. 
AND  REMEMBER    We  have  the  Best  Equipped  Repair  Dept.  in  the  Province. 

The  I^lectrical  Maintenance  &  Repairs  Co.,  Ltd. 


Long  Distance  Phones  Adelaide  902-903 


162  Adelaide  Street  West,  TORONTO 


Renold  Patent  Silent  Chain  Drives 


98.2%  Efficiency 
Absolutely  Reliable 

Write  for  particulars 


180  H.P.  Renold  Chain  drive  from  Motor  to  Lineshaft  in  Textile  Plant 


JONES  6  GLASSCO,  Engineers,    *"Vg*"„?f"°  MONTREAL 

We  stock  Chain  and  Repairs 


(REGISTERED) 
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We  can  keep  you  running  while  we 
make  your  repairs. 

Our  repairs  will  keep  you  running  sat- 
isfactorily afterwards. 


Fred.  Thomson  &  Co. 

326,  328,  330  WEST  CRAIG  STREET        -  -  -  MONTREAL 

Phones  Main  3149  and  6817       Night  Phone,  Westmoiint  518  and  3666 


Let  us  quote  you  on 
second  hand  


GENERATORS, 

MOTORS, 

ARC  LAMPS,  Etc. 


WE  HAVE  THE  LARGEST  STOCK  IN  CANADA 


TERRI" 


Save  Your  Time  | 

No  cutting  and  re-splicing  of  cables  to  = 

locate  trouble  on  this  circuit.  Drawing  S 
shows  actual  circuit  arrangement  where 

G  &  W  POT  HEADS  are  used.    High-  = 


ELECTRIC 

^SPECIALTIES/ 


est  degree  of  practicability  and  reliability  for  = 

cable-seals  and  emergency  switching.  ^ 

Write  for  Catalog  No.  7.    It  gives  detailerl  ~ 

information.  = 

G  ®  W  Electric  Specialty  Co.  1 

6308-10  Washington  Ave.,   CHICAGO  = 


66 


Smith" 
Francis  Turbines 


Power  house  of  the  Metropolitan  Water  and  Sewerage 
Board,  Clinton,  Mass.  (now  owned  by  State  of  Massachu- 
setts), where  we  have  four  hydraulic  turbine  units,  each  of 
1 600  Horse  Power,  under  1  00  ft.  head,  in  constant  opera- 
tion.   Turbines  designed  for  heads  from  5  feet  to  600  feet. 

SEND  FOR  BULLETIN  N 

S.  Morgan  Smith  Co.,  York,  Pa. 

Branch  Offices:  176  Federal  St.,  BOSTON,  MASS. 

644  American  Trust  Bldg.,  CHICAGO 


Battery  Charging 
Rectifier 


Mercury  Arc  Rectifiers 

Provide  the  ideal  method  of  obtaining  Direct 
Current  from  Alternating  Current  Services. 


RELIABLE  AND  EFFICIENT 
ALWAYS  READY  FOR  USE 
NO  ROTATING  PARTS 


SIMPLE  TO  OPERATE 
CLEAN  AND  COMPACT 
NO  VIBRATION 


8,500  Rectifiers  are  used  for  charging 
electric  vehicles. 


Moving  Picture 
Rectifier 


Canadian  General  Electric  Co,,  Limited 

Toronto  Montreal  Halifax  Ottawa  Cobalt  Porcupine  Winnipeg  Regina 

Saskatoon  Calgary  Edmonton  Vancouver  Victoria  NeUon  Prince  Rupert 


Alphabetical  Index  to  Advertisers,  Page  8 
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Electrical 

Wires  and  Cables 


Bare  and  Insulated  Copper  Wires  and  Cables. 

Bare  and  Insulated  Electric  Wire  and  Cables  for 
Aerial  and  Underground  Use. 

Railway  Feeder  and  Trolley  Wire. 

Weatherproof  Magnet  and  Rubber  Covered  Wires 
and  Cables. 

Incandescent  and  Flexible  Cords. 

Telephone,  Telegraph,  Lighting,  Power  and  Street 
Railway  Wires,  Cables  and  Equipment. 


Eugene  F.  Phillips  Electrical 
Works,  Limited 

MONTREAL         -         -  CANADA 


Branches:   HALIFAX    TORONTO    WINNIPEG  VANCOUVER 
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To  You  Who  Buy  

"BUY  BENJAMIN" 


CANADIAN  MADE 


Sockets 
Receptacles 
Reflectors 
Clusters 
Fittings 


It  Means 

Standard  for 

Accuracy 

Dependability 

Reliability 

Service 

Quality 

Delivery 

and 
Satisfaction 


Switches 
C.-H.  Devices 
Wirt  Joints 
Fixtures 
Specialties 


Our  new  Catalog  C-2  i  lists  many  new  ''Canadian  Made" 
devices.      Your  name  should  be  on  our  mailingr  list. 

Your  Jobber  Carries  ''BENJAMIN" 

Benjamin  Electric  Mfg.  Co. 

of  Canada^  Limited 
11-17  Charlotte  St.,  Toronto 
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FERRANTI 

Transformers  Meters 


Three  Phase  Pole  or  Station  Transformers 

THREE  phase  pole  oil  immersed  trans- 
formers have  been  proved  the  most 
satisfactory  and  efficient  type.  They 
effect  a  great  saving  in  construction  costs 
and  reduce  operating  costs  to  a  minimum. 

In  Ferranti  high  efficiency  transformers  all 
coils  are  wound  with  copper  of  ample  sect- 
ional area,  thereby  reducing"  copper  losses 
to  a  minimum.  They  are  designed  along 
simple  and  substantial  lines  and  all  parts 
are  easily  accessible. 

In  stock  at  Toronto  and  Winnipeg  for 
prompt  delivery  at  special  prices — 

100  to  300  Lamp  Oil  Switches 
Motor  Starters 
Ammeters  and  Voltmeters 
Portable  Power  Factor 
Indicators  &c. 

Write  us  for  particulars 


Steel  Case — Top  or  Bottom  Connections 

IF  you  are  in  the  market  for  electric  met- 
ers it  will  pay  you  to  secure  prices  and 
particulars  for  Ferranti  meters.  They 
have  many  points  of  merit. 

Simplicity    of  construction. 
Perfect  accuracy. 
Cyclometer   or   clock  dials. 
Top  or  bottom  connections. 
Prompt  deliveries. 
Every    meter    carefully  in- 
spected before  shipment. 
Absolutely  guaranteed. 
Send  us  your  probable  meter 
requirements  and  let  us  make 
you  a  proposition. 
Large  stock  and  fully  equip- 
ped repair  and  erection  Shops 
at  Toronto  and  Winnipeg. 


The  Ferranti  Electrical  Co.  of  Canaday  Ltd. 


TORONTO 
90  Sherbourne  St. 


WINNIPEG 
56  Albert  St, 
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PHOENIX  T^^S. 


BRADFORD 


ENGLAND 


DYNAMOS 


and 


MOTORS 


Canadian  Agents  : 

Federal  Engineering  Co. 

Limited  . 

TORONTO       MONTREAL       WINNIPEG  VANCOUVER 


We  are  able  to  make  prompt  deliveries 

WE  WANT  YOUR  LAMP  CONTRACT 

Fedram  Wire  Drawn 
Tungsten  Lamps 

will  give  you  service  and  efficiency. 

Federal  "A"  Grade 
Carbon  Lamps 

are  closely  rated  as  to  voltage,  candle  power  and  efficiency. 

Federal  Engineering  Co.,  Limited 


90  Sherbourne  St. 
TORONTO 


Unity  Building 
MONTREAL 
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specialize  as  follows:  

Street  Railway  Supplies  Pole  Line  Material 

Hot  Point  Heating  Apparatus 
Tungsten  and  Carbon  Lamps 
Lighting  Fixtures  Wires  and  Cables 

Arc  Lamps  and  Carbons 
General  Supplies  of  all  kinds 

Car  Heaters  and  Trucks 
Headlights  and  Panel  Boards 
Telephones  and  Transformers 


Let  us  quote  you  prices.    It  will  save  you  money. 

Dawson  &  Company,  Limited, 


Monarch  Electric  Co.,  Ltd. 

St.  Lambert,  P.  Q. 

Phone  Main  3988  Montreal  Exchange  District  Montreal 

A  few  of  the  Monarch  Canadian  Made  Specialties  manufactured  in  this,  our  own  building,  are: 

Sockets — Rosettes — Attachment  Plugs 
Lamp   Guards — Knife  Switches 


Oil  Circuit 

Breakers 

Switchboard  Accessories 

Switchboards 
Transformers 

for  Instruments 
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Some  Facts  About 


REQ.  U.  e.  PAT.  OF 


Vacuum  Cleaners 


The  suction  in  the  Nortliern-Electric  Sturtevant  Vacuum  Cleaner  is  produced  by  the 
fan  principle.  This  is  the  principle  on  which  a  vacuum  is  created  when  used  for  high  power 
purposes.  A  fan  that  makes  thousands  of  revolutions  per  minute  produces  volume  and 
evenness  of  suction. 


Fan-made  suction  is  continuous  and  even 
— never  jerky.  The  revolving  fan  receives 
little  wear  and  tear.  It  does  not  leak.  A 
pump,  however,  is  wrenched  and  ground  at 
every  plunge  and  soon  loses^its  effici- 
ency on  account  of  leakage. 


The  ^•acuum  cleaner  illustrated,  is  de- 
signed to  operate  from  an  ordinary  electric 
lamp  socket.  The  equipment  supplied  with 
it  includes  a  12-foot  rubber  hose;  a  20-foot 
electric  cord  with  plug  and  switch  and  five 
different  nozzle  attachments. 


MONTREAL 


Illustrated  literature  that  fully  explains  all  about  Nor- 
thern Electric  Sturtevant  Vacuum  Cleaners  will  be 
sent  you  on  request.  Write  our  nearest  branch  house. 

AND  MANUFACTURING  CO.  LIMITta 

Manufacturer  and  Distributor  of  Telephone  and  Fire  Alarm 
Apparatus  and    Electrical    Supplies    for  every    possible  need 

TORONTO      WINNIPEG       REGINA      CALGARY  EDMONTON 


HALIFAX 


VANCOUVER 
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Lewis,  G  :.  . .  78 

Lindsley  Brothers  Company   71 

Lombard  Governor  Company   80 


Mainer  Electric  Company  

66 

18 

Marshall  Davis  Company  

18 

30 

McGill  Manufacturing  Co  

73 

21 

Merrill,  Edward  B  

74 

83 

Metropolitan  Engineering  Co.  . .  . 

20 

27 

Mitchell,  Chas.  H.  &  Percival  H. 

74 

Monarch  Electric  Company  .  .    . . 

6 

77 
74 

25 
17 


Naugle  Pole  &  Tie  Co   70 

National  Engineering  Co   72 

National  Pole  Company   70 

National  X-Ray  Reflector  Co  


Nichols,  R.  H   29 

Northern  Aluminium  Company  ....  78 
Northern  Electric  Company   7 


Ohio  Brass  Company  

Ontario  Lantern  &  Lamp  Co   65 

Onward  Mfg.  Co  

Ottawa  Car  Company   82 

Packard  Electric  Company   14 

Parmenter  Fender  Co  

Pass  &  Seymour  

Peck  Electric  Limited   77 

Philadelphia  Electric  Mfg.  Co   79 

Phillips   Electrical  Works,  Eug.   F.  2 

Phoenix   Dynamo    Mfg.    Co   5 

Pittsburg  High    Voltage  Insulator 

Company   71 

Pittsburgh  Lamp,  Brass  &  Glass  Co.  27 

Pringle  Co.,  R.  E.  T   24 


Reynolds  Electric  Flasher  Mfg.  Co.  73 

Ridout  &  Maybee  •   63 

Robb  Engineering  Company   76 

Robertson  Co.,  P.  L   11 

Robertson  Limited,  J.  M   74 

Robins  &  Myers  

Ross  &  Company,  R.  A   74 

Sammett,  M.  A   74 

Schofield,  Frank  G   72 

Siemens  Co.  of  Canada,  Ltd  

Simplex  Electric  Heating  Co   72 

Smith,  Kerry  &  Chace   74 

Sothman  &  Company,  P.  W   74 

St.  John  Railway  Company   75 

Standard  Underground  Cable  Co.  of 

Canada   69 

Standard  Wiring   81 

Starr  Son  &  Company,  John   70 

Steel  Company  of  Canada  ......  75 

Sterling  Telephones  

Stuart  Howland  Company  

Sundh  Electric  Company  

Thompson,  Clarence  ,   74 

Thomson,  Fred  &  Co  

Thordarson  Mfg.  Company  ..    ..    .  77 

Toronto  &  Hamilton  Electric  Co.  . .  10 

Trolley  Supply  Co   78 

Tungstolier  Company   13 

Vickers  Limited  

Walpole  Rubber  Company   80 

Waterous  Engine  Works  Co   83 

Watson  Jack  &  Company   66 

Weidman,  H   23 

Welsh  &  Company,  Henry  J   74 

Western  Lumber  &  Pole  Co   71 

Weston  Electrical  Instrument  Co.  .  65 

White,  T.  C  


The  Best  Endorsement  of  the  value  of  the  "Electrical  News"  as  an  advertising 

medium  is  the  above  List  of  Advertisers 
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GALVADUCT 

The  Conduit  that  is  specified  for  Canada's 
largest  buildings,  grain  elevators  and  factories. 


"Galvaduct^^ 

The  Most 

Perfect 
Interior 
Construction 
Conduit 
on  the 
Market 


Recognized 

as  the 
Standard 
of  High 
Quality 


^^Loricated^^ 

A  High-Class 

Interior 
Construction 
Conduit 
of  the 
Enamelled 
Type 

Proof 
Against  Acid 
or  other 
Corrosive 
Agents 


Ritz  Carlton  Hotel,  Montreal 
A  "Galvaduct"  Building 


Always  use  "Galvaduct"  or  "Loricated"  to  carry  your  wiring  and  you  will  have  protection  and  good  service. 
If  Your  Jobber  Cannot  Supply  You,  Write  Us 

Conduits  Company  Limited 

Toronto  and  Montreal 


lO 
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The  Lachute  Shuttle  Co.,  Limited 

Lachute  Mills— P.  Q. 

Manufacturers  of 

Cross  Arms — Space  Blocks — Birch  and  other 
Hardwood    Insulator  Pins  and  Brackets'. 


Use  Good  Motors 

to  drive  your  factory 


Such  as  are  manufactured  by 

Toronto  &  Hamilton 
Electric  Company 

HAMILTON 

Have  you  any  repairs  ?    Write  us 


J 


DRAWN  STEEL 


U  N  I  L  E  T  S 

RECTANGULAR  STEEL  UNILETS 


TyPeNo.  2  with  Appleton  No.  handlnfoi-ma 
/6oU  Keceptacle  attached  about 

UNILETS 

the  ideal  out- 
lets for  con- 
cealed 01-  ex- 
posed conduit 
work  and  a- 
bout  other  Ap- 
pleton special- 
ties needed  for 
up-to-date 
conduit  work. 
Write  for  the 
cataloe  today 


E  ve  r  y  t  h  i  n  g 
needed  by  the 
Contractor  in 
the  way  of  con- 
duit fittings  is 
included  i  n 
the 

Appleton 
Line 

and  is  describ- 
ed and  listed 
in  the  No.6  Ap- 
pleton catalog 

Send  for  copy  -fypg  ^o.  2  with  P.  &  S.  No. 
at  once    and     5-7  Receptacle  attached 
ha  V  e    1 1  r  s  t 


Front  view  showing 
3- wire  cover  attached 


Top  part  removed 


Appleton  Entrance  Unilels— Black,  Enamel  of  Sherardized  Finish. 
Top  part  removed  while  drawing  wiresand  makingconnections.  Abso- 
lutely waterproof  for  %  ihch  to  4  inch  conduit. 

APPLETON  ELECTRIC  CO. 

212  North  Jefferson  St.         -         -         CHICAGO,  ILL. 

For  Sale  By 

Chapman  &  Walker,  Ltd.,  Toronto.     The  Mainer  Electric  Co.  Ltd., 
Winnipeg.       Marshall  Wells  Co.  Ltd.,  Winnipeg 
Montreal  Electric  Co.  Ltd.,  Montreal. 


Clermont  Sewer  Pipe  Co. 

Multiple  and  Single  Duct  Conduit  for 
Underground  Work 

We  challenge  the  world  on  finish  and  durability  of 
our  material.  Our  plant  is  located  giving  us  the 
lowest  freight  rates  to  Canada. 


B.S.  BARNARD,  Vice-Pres. 


50  Church  St.,  New  York  City 
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ROBERTSON 


HEAD 


WOOD  SCREWS 


SEE 
THAT 
SQUARE 
HOLE 


PAT.  FEB.  2.  1909 


THIS  IS  A  REAL  WOOD  SCREW 

It  is  driven  by  a  specially  designed  screw  driver  which 
fits  snugly  into  the  square  hole  in  the  head  and  there 
it  stays  until  the  work  is  done.  This  is  the  only 
wood  screw  of  its  type  on  the  market  and  is.  especially 
adapted  to  all  work  connected  with  electrical  wiring, 
fixtures,  etc. 

TRY  IT 

Place  the  screw  on  the  driver,  then  you  may  reach  out  at 
arms  length  and  drive  it  with  one  hand.  For  overhead  work, 
or  work  between  joists  or  under  flooring  it  is  invaluable.  Saves 
time,  labor  and  material.  We  make  the  drivers  in  all  suitable  styles. 


Our  Goods  are  Guaranteed 


Our  Prices  are  Right 


Samples,  Prices  and  Catalogues  on  Application 

The  P.  L.  Robertson  Manufacturing  Co.,  Limited 

Milton,  Ontario 


TORONTO  WAREHOUSE, 
Ontario  Metal  Products  Co.,  102  Front  St.  East. 


AGENTS  FOR  ALBERTA 
TEES  &  PERSSE,  of  Alberta  Ltd.,  Calgary.  AIt« 
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C.  G.  E.  OZONATORS 


Household  Ozonator 

Power  Consumption  Approximately 
15  Watts 


Perfect  Your  Blower 
Ventilating  System 
by  the  Use  of  a 
C.  G.  E.  Ozonator. 

The  most  effective 
aid  to  Ventilation. 


Utility  Ozonator 

(Direct  Current) 

Power  Consumption  Approximately 
12  Watts 


Healthful 
fresh  air  a 
universal 
necessity. 

Is  the  value 
of  fresh  air 
fully 

recognized  ? 


FRESH  AIR 
MADE  TO  ORDER 


Impure  air  is 
the  principal 
drawback  to 
city  life. 
The  Ozonator 
is  an  epoch 
making  inven- 
tion. Take 
advantage  of 
it. 


"  Improvement " 

The  watchword  of  industrial 
progress.  Improve  your  ven- 
tilating" systems.  Use  fresh 
pure  air  and  increase  the  effi- 
ciency of  your  staff  and  make 
your  place  of  business  pleas- 
ant for  your  customer. 


"  Ozonators  " 

For  large  or  small  stores, 
offices,  schools,  restaurants, 
banks,  hotels,  clubs,  cafes, 
kitchens,  factories,  theatres 
and  moving  picture  shows. 
Destroys  the  odor  of  cooking, 
tobacco  smoke,  etc. 


Universal  Type 

Write  Our  Nearest  District  Office  for  Information  and  Prices. 

Canadian  General  Electric  Co.,  Limited 


Montreal  Halifax  Ottawa 

Calgary  Edmonton 


Head  Office:  TORONTO 

Cobalt  Porcupine  Winnipeg  Regina  Saskatoon 

Vancouver  Victoria  Nelson  Prince  Rupert 
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A  New  Tungstolier  Idea 

De  Luxe  Set  No.  1 

9  Fixtures,  all  wired  complete— less  lamps  and  glass 


Packed  in  one  box 


NOTE — Bed  Room  fixtures  can  be  used  as  either  brackets  or  pendants 

Perfect  Design  —  Perfect  Workmanship  —  Perfect  Finish 


Write  for  Your  Net  Costs  also  %  Size  Drawings 
of  Canada,  Limited 

Head  Office:  212  King  Street  West,  TORONTO 
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PACKARD 

METERS 


TYPE  K  METAL  CASE 


For  All  Circuits 


Always  Reliable 


Permanent  Accuracy 


Every  Meter  Guaranteed 


TYPE  PK  POLYPHASE 


Large  Stocks  at  St.  Catharines  and  Winnipeg  St.  John  Railway  Co.,  St.  John,  N.B. 

General  Supplies,  Limited,  Calgary,  Alta. 

The  Packard  Electric  Company,  Limited 

Factory:  ST.  CATHARINES 


General  Sales  Office 
90lNg02  Traders  Bank  Building, 
TORONTO 


N.  W.  Office  and  Warehouse 
WINNIPEG 
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The  Induction  Motor 

is  a  sturdy  piece  of  apparatus,  but  staunch  though  it  is  there 
are  many  exigencies  of  service  from  which  it  should  be  given 
such  protection  as  can  best  be  secured  by  the  use  of  a 
properly  chosen 

I-T-E  Circuit  Beaker 


The  Type  ''W,"  three  pole,  Time  Limit  (DALITE) 
Circuit  Breaker  shown  herewith  is  admirably  adopted 
to  the  protection  of  induction  motors  operating  under  a 
wide  variety  of  conditions.  This  form,  together  with 
others  covering  practically  the  entire  range  of  industrial 
service,  Ts  described  in  our  new 

HAND  BOOK  OF  THE  I-T  E  CIRCUIT  BREAKER 

THE  CUTTER  COMPANY,  PHILADELPHIA 

W.  C.  Jessiip,  120  Liberty  Street,  New  York  City. 
H.  F.  Darby,  Jr.,  1501  Moiiadnock  Block,  ChicaffO.  111. 
H.  W.  MaoVaugh,  1122  Park  HuiUling,  Pittsburgh,  Pa. 
ThoR.  E.  Beasley,  751  Ellicott  S(HKiro,  Hiirtalo,  N.Y. 
C.  E.  Wise,  127  Ford  Building-,  Detroit,  IMicli. 
Eecles  &  Smith  Co..  71  First  Street,  San  Franeisco.  Cal. 
Eccles  &  Smith  Co.,  ,V24  S.  Los  Angeles  St.,  Los  Angeles,  Cal. 
Eccles  &  Smith  Co.,  (iS  First  Street,  Portland,  Ore. 
Electric  Manufacturers'  Sales  Co.,  Tramway  Bldg.,  Denver.  Col. 
I-T-E  Electric  Co.,  72  Finsbury  Pavement  E.C.,  London,  Eng. 
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Your  Lamp 


T 


Orders 


HE  excellent  service,  lasting  qualities  and  high  effic- 
iency of  Sunbeam  Mazda  Lamps  have  immortalized 
them  in  the  electrical  trade  of  Canada. 


If  you  would  sell  your  customers  the  best  there  is,  place 
your  orders  for 

Sunbeam  Mazda  Lamps 

These  lamps  have  a  continuous  drawn  wire  tungsten  fila- 
ment that  will  stand  considerable  jar  and  vibration  without 
injury. 

They  give  three  times  as  much  light  as  a  carbon  lamp  with 
the  same  current  consumption. 

Better  light  for  the  consumer  means  more  business  for  the 
dealer  and  central  station. 


Place  your  orders  with  us  and  you  will  get  prompt 
service.   Write  to-day  for  prices  and  particulars. 


The  Canadian  Sunbeam  Lamp 


Company,  Limited 


Main  Office  and  Factory : 

Dufferin  and  Liberty  Streets 
Toronto 


Northwestern  Office  and  Warehouse: 

173  McDermott  Avenue 
Winnipeg 
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No.  0102  Bowl  type,  sizes  25 
to  500  watts 


No.  01212,  25  or 
40  watts 


No.  01211,  40  or 

60  watts 


No.  01129  shallow  type,  sizes 
25  to  1.50  watts 


VELURIA    Commercial  Lines  PYRO 


VELURIA — The  most  attractive  opal  glassware  for  commercial  lighting. 
PYRO — An  inexpensive  white  glassware  with  remarkable  efficiency. 

All  shapes  are  designed  to  combine  a  neat,  pleasing  appearance  with  the  highest  possible  illum- 
inating value. 

In  ordering  always  advise  whether  Veluria  or  Pyro  is  wanted. 

PRICES  AND   DISCOUNTS  UPON  REQUEST 

The  Holophane  Company  Limited,  Toronto,  Canada 

Holophane  Glass  Made  in  Canada 


Engineering  Works  of  Canada,  Limited 

Head  Offices:  NEW  Birks  Building,  MONTREAL,  QUE. 

Induction  Motors 

Enclosed  Type 

The  capacity  of  the  ordinary  type  of  enclosed  motors 
is  often  less  than  half  of  the  corresponding  open 
type.  The  patented  design  of  our  motors  type 
"NE"  embodies  a  radical  improvement  of  that  draw- 
back. The  capacity  of  our  enclosed  motors  is  only 
15%  smaller  than  the  capacity  of  the  same  open 
type,  which  enables  us  to  supply  a  motor  of  a  spec- 
ified rating  at  a  cost  only  slightly  increased  over  the 
open  type. 

Catalogue  I  mailed  upon  request 
Builders  under  the  patents  of  the 

Societe  Alsacienne 


'ENCLOSED  MOTOR  Ishowlng  fan  for  external  circulation).' 


ESTABLISHED  1826 


Mechanical  and  Electrical  Machinery 
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MAR 


SHALL- 


—  LIMITED  — 


DAVIS 


ELECTRICAL  APPLIANCES 
DUNNVILLE,  -  ONTARIO 

Agents  for  Jewel  Electrical  Company,  Chicago 

Precision  Instruments 


for 

Switchboard,  Laboratory, 
Portable,  Automobile, 
A.  G.  or  D.  C. 

An  Instrument  for  Every  Purpose 
PROMPT  SHIPMENTS  BROAD  GUARANTEE 


Domestic  Cooker  No. 


ECLIPSE 

Electric  Heating  and  Cooking  Utensils 


The  proved  best  appliances 
upon  the  British  market. 

Have  been  thoroughly  tried 
out  in  actual  use. 

Are  thoroughly  reliable  under 
usual  kitchen  conditions. 

Highly  efficient,  well  made 
and  low  in  price. 


Full  information  and  particulars  regarding  complete  range  of  apparatus 

upon  application  to 

The  Electric  &  Ordnance  Accessories  Company  Limited 

Bir^inghan,  &  Ha'niey.  England      Lewis  Building,  20-42  Bleury  Street      .  MONTREAL 
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LOW  HEAD  TURBINES 

DESIGNED    AND    BUILT  FOR 

THE    HIGHEST  EFFICIENCY 


TWIN    HORIZONTAL  TURBINE 
650  H.  P.  360  R.  P.  M.  32  Ft.  Head 


We  design  and  build  our  Turbines  to  suit  the  special  conditions 
of  each  customer. 

We  do  not  ransack  the  warehouse  for  somethinor  that  will  do — 
or  nearly  do. 

As  designers  and  builders  of  electrical  apparatus  we  know  the 
peculiar  requirements  of  hydro-electric  plants. 

The  customer  gets  the  highest  efficiency  from  the  water  at  his 
disposal. 

Works — Montreal 

Sales  Offices  :    MONTREAL,  613  Canadian  Express  Co.  Bldg.    TORONTO,  810  Traders  Bank  BIdg 
WINNIPEG   601  Builders  Exchange  Bldg.  VANCOUVER,  Dominion  Bldg. 

COBALT  CALGARY 

ALLIS- CHALMERS- BULLOCK 

LIMITED 
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MURRAY  PATENTS 


—  Metropolitan  System 

is  the  only  complete  system 

 that  

Prevents  theft  of  current 
Provides  for  the  complete  control  of  service 
and  meter  by  the  central  station 

Provides  protection  to  the  meter 

Reduces  the  cost  of  testing 

Is  adaptable  to  any  size  or  type  of  meter 

Can  be  used  with  any  system  of  wiring 

Our  devices  have  been  adopted  by  progressive 
central  stations  because  it  reduces  cost  of 
operation  and  increases  revenue. 

The  Metropolitan  Engineering  Co. 

90  Sherbourne  St.,  Toronto 


MURRAY  PATENTS 
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Made  in  Canada 

Iron  Conduit  Conduit  Boxes  Pipe  Fittings  and  Accessories 


70  King  St.  West      -      Toronto      -  Canada 

Munderloh  &  Co.,  Ltd.,  Montreal       John  Starr  Son  &  Co.,  Halifax,  N.S. 
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Moonstone  Glass 


No.  6020—14"  Moonstone  Semi  Indirect  Bowl 


MOONSTONE-The  one  glass  that  is  adaptable  to  all  illumi- 
nating purposes.  For  Commercial  and  residence  lighting 
MOONSTONE  Shades,  Reflectors,  Ball  Globes  and  Semi- 
indirect  Bowls  are  the  most  eflicient  of  all  semi-translucent 
diffusing  glasses. 


No.  6024 — 14"  Moonstone  Semi  Indirect  Bowl 
No.  6030—20"  Moonstone  Semi  Indirect  Bowl 


We  can  make  prompt  shipments  at  all  times 


^  Jofforsoii  Glass  Gbmpeony 


TbRONTO 


Canada 
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H.  WEIDMANN,  SWITZERLAND 


specialist  in  the  manufacture  of 


PRESSPAN   (  Pressboard ) 

BEST  QUALITY,  PROVED  BY  REPEATED  TESTS 

Sheets  in  thickness  from  0.1  nun.  ui)wafds.  10n<lless  Rolls  jind  Strips  0.1  to  1  mm.  tliickness. 

BLACK  PRESSPAN  IN  SHEETS,  ROLLS  AND  STRIPS 
Fresspan  Coils  and  Tubes  for  Transformers,  Armatures,  Discs  and  Shaped  Articles. 
VARNISHED  PRESSPAN,  MICA-CO VERD  PRESSPAN,  &c. 


MICATENE  (Micanite)  in  plates,  hard  and  flexible 
Micapapers,  Mica  clothes,  Mica  insulating  pieces. 

Tubes  for  Generators  and  Transformers  in  Cartogene  (insulating  paper witii 

and  without  Mica) 


PRESSPAN 


Our  Telephones  and  Apparatus  are  Par-Excellent 


Are  Made  for  Good,  Hard,  Honest  Service 


They  have  withstood  the  real  test — Years  of  exacting  service.  Our  Tele- 
phones represent  the  last  word  in  desig-n  and  construction  and  are  strong, 
durable  and  attractive.     Furnished  in  all  popular  finishes. 

Get  our  prices  on  Switchboards,  Series  Telephones,  Bridging  Telephones, 
Desk  Telephones,  Extension  Bells,  Magneto  Bells,  Transmitters,  Receivers, 
Induction  Coils,  Condensers,  Magnetos,  Batteries,  Plugs,  Jacks,  Drops,  Lamps, 
and  all  kinds  of  Telephone,  Switchboard  and  Exchange  Equipment,  including  the 
most  efficient  protective  apparatus  on  the  market. 

LET  US  KNOW  YOUR  REQUIREMENTS 

Bulletin  No.  i- — Switchboards  and  accessories. 
Bulletin  No.  2 — Telephones  and  accessories. 
Bulletin  No.  3 — Telephone  Protective  Apparatus. 
Bulletin  No.  4 — Railroad  Dispatchers  Telephones, 

Switchboards  and  apparatus. 

LAFAYETTE  ELECTRIC  &  MFG.  COMPANY 

LAFAYETTE,  INDIANA,  U.  S.  A. 


"  KEYSTONE  " 
RATCHET  SOCKET  WRENCH 


(REVERSIBLE  ) 


21:  innh  Handle  only 


The  Keystone  Mfg.  Co. 

42  Chandler  SL  -  -  Buffalo,  N.Y. 


•BELL" 


Hig-h  Efficiency  Sing'le 
Phase  Motors 

Meet    All  Requirementa 


bffl'ge  stock  ciuried 
(hioughoiit  llie  country 
for  iniiucitiatc  >lii|iiuoiu. 

Attractive  Prices  consis- 
tent with  QUALITY 

Our  bulli-tiu  No.  1;{S 
wliich  fully  describes 
tlu'iu  will  be  sent  to  all 
iiitorostcd 


Bell  Electric  Motor  Co.,     '^''""''new  york  city 

LU'EXSEI).  Eactory.  GARWOOD.  \.  ,1. 

Canadian  Keprosentativo : 
The  Masco  Company,  Ltd.,  205  Yonge  St.,  Toronto,  Can. 

Stock  carried  in  Canada 
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We  Purchase  Outright 

entire  issues  of  bonds 
on  steam  and  elec- 
tric railroad,  gas, 
electric  and 
hydro -electric 
properties. 


N.  W.  HARRIS  &  CO. 

Establishea  1882 
Incorporated  1911 

35  Federal  Street,  Boston,  U.S.A. 


A  Clear  Road  To 
The  Money  Fields 


Continuous  direct-to-consunier  advertising  of  Hubbell  Reflect- 
ors iias  opened  tlie  way  to  the  money  fields  for  hundreds  of 
Dealers  and  Contractors.  Don't  be  satisfied  to  sell  lamps  alone. 
Follow  the  trail  of  every  lamp  sale  and  sell 


Hubbell  Reflectors 


Get  after  the  factory  trade.  Factory  owners  want  reflectors  that 
are  shaped  right,  priced  right  and  above  all  quality  right.  They 
get  what  they  want  in  Hubbell  Tin,  Brass,  Aluminum  and 
Steel  Reflectors.   This  is  a  live  line  to  tie  up  to. 

Write  for  Free  Advertising  and  Sales  Helps 


R.  E.  T.  PRINGLE  Mfrs.  Agt. 

Tyrell  Bldg.,  95  King  St.  E.,  Toronto 


Now  Made  in  Canada 


"^^y^E  are  pleased  to  announce  that  we  have 
established  a  factory  in  Winnipeg  for 
the  manufacture  of  the  Hughes  Electric 
Stove,  Ranges  and  Radiators.  We  feel 
certain  that  our  Canadian  customers  will 
appreciate  the  establishing  of  this  factory  in 
Canada,  assuring  prompt  shipments  etc. 

The  1913  models  are  now  ready  and  contain 
many  valuable  improvements,  including  our 
new  and  perfected  heating  units. 

Write  for  our  special  Canadian 
prices,  bulletins,  etc. 


HUGHES  ELECTRIC  HEATING  COMPANY 


Wi.nnipeg  Office:  902  Home  Street 


211-233  W.  Schiller  St.,  Chicago 


THE    ELECTRICAL  NEWS 


25 


Tm  INSIWOR  BGDK 


Nicholson  Arcing  Rings 


Insulator  designers  a  few  years  ago  sought  to  obtain  the  greatest 
flashover  voltage  test  per  unit  cost;  today  we  are  getting  away  from 
that  type  as  rapidly  as  possible — we  want  maximum  electrical 
(puncture)  strength,  preferring  less  size  of  insulator  if  necessary. 

Arcing  rings  relieve  the  insulator  during  over-si  resses.  The}- 
reduce  the  dry,  flashover  voltage,  but  do  not  reduce  the  wet  flash- 
over  voltage.  The  resistance  of  the  surface  is  not  reduced,  but 
immediately  the  arc  has  formed  over  the  surface  it  is  taken  by  the 
rings  instead  of  by  the  line  wire  and  pin. 

Arcing  rings  are  valuable  because, — 

1.  They  relieve  the  insulator  ot  over-stresses,  thereby  avoiding 
punctures. 

2.  They  prevent  destruction  of  insulators  by  the  heat  of  an  arc. 

3.  They  prevent  the  arc  burning  the  line  cable. 


The  Locke  Insulator  Mfg.  Co. 

OR 

Engineering  Equipment  &  Supply  Co. 
410  St.  James  St.,  Montreal,  Que. 


The  "Stave-Arco" 

Flaming- Arc-Lamp 


The  Last  Word  on  Flame  Lamps 

Guaranteed  100  hours  per  trim 

Economy  of  Operation 

Highest  Efficiency 

Highest  Candle-Power 

The  Lamp  for  Outdoors  as  well  as  Indoors 

—ALSO— 


Locke  High  Tension  Insulators 
Line— Construction— Materials 
Central  Station  Apparatus 
Power  and  Lighting  Supplies 
Overhead  Railway  Materials 

Write  Us 

Engineering  Equipment  &  Supply  Co. 


410  St.  James  St. 

Telephones:  Main  2242-2243 


Montreal 
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"NULITE" 


Ductile  Filament 


Tungsten  Lamp 


IMPORTANT 

Read  this  advertisement  then  consider  the  factory  which  stands  behind  it,  and  we 
feel  confident  that  you  will  be  convinced  that  we  are  equipped  to  fill  all  your  needs 
of  "NULITE"  drawn  wire  tungsten  and  '^BRILLIANT"  carbon  filament  lamps. 

Have  you  ever  considered  that  the  productive  capacity  of  your  workman  can  be  in- 
creased lo  to  20%  by  using  Nulite  wire  drawn  tungsten  lamps. 

Eventually  you  will  replace  your  old  arc  lamps  with  Nulite  tungstens  and  anticipat- 
ing this,  we  suggest  having  you  use  our  300,  400  or  500  watt  "Nulite"  which  gives  a 
better  light  and  does  not  demand  daily  attention  through  the  renewing  of  carbons. 

The  enormous  growth  of  our  business  is  attestation  of  the  merit  of  "NULITE" 
tungsten  lamps. 

Place  your  orders  where  you  will  be  guaranteed  shipment,  it  will  pay  )Ou  to 
carry  a  complete  range  of  our  lamps  and  enjoy  the  satisfaction  of  knowing  you  have 
the  best  that  skill  and  money  can  produce. 


WRITE   FOR  QUOTATIONS 


The  Canadian  Tungsten  Lamp  Co.,  Ltd. 


Hamilton 


Ont. 


Branches  at — 
Montreal— 246  Craig  St.  W. 
Winnipeg— 56  Albert  St. 
Vancouver — 36.5  Water  St. 


Agencies — 
St.  John,  N.  B.— T.  McAvity  &  Sons 
Halifax,  N.  S. — Parquhar  Bros.,  Limited 
Quebec,  Que. — Mechanics  Supply  Co.,  Limited 
Toronto,  Ont. — Dominion  Illuminating  Rental  Co. 
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You'll  find  a  ready  sale  for 

Delica    White    Lighting  Glassware 

^  In  connection  with  modern  high  candle  power  lamps,  Delica  White  Glassware  very  closely  ap- 
proaches 100%  illuminating  efficiency.  Its  remarkable  diffusing  qualities  break  the  fierce  glare  of  the 
Tungsten  without  sacrificing  light  value  in  any  way. 

^  You  should  stock  it — NOW — and  get  the  jump  on  competition.  Already  it  is  selhng  fast. 
And  it's  going  to  sell  faster  simply  because  it's  the  glass  that  delivers  the  SERVICE. 

^  We  can  furnish  it  in  a  great  variety  of  shapes — shades  for  direct  and  bowls  for  semi-indirect  lighting,  and 
for  both  domestic  and  commercial  purposes. 

WANT  TO  SEE  PHOTOS?    JUST  DROP  A  POST  CARD. 


The  Pittsburgh  Lamp,  Brass  &  Glass  Co.,  of  Canada,  Ltd. 


113  Wortley  Road, 
LONDON,  ONTARIO 


Special  Representative 
R.  E.  DAVIS 


The  Lion  M  Tungsten  Lamps 


The  Ideal  Lamp  for 
Business  Premises 

Strong,  reliable  manufacture, 
Long  Life,  More  Light  all 
the  time.  Specially  adapted 
for  use  in  Offices,  Stores  and 
Factories. 

TO  THE  TRADE 

We  are  now  ready  to  fill  large  or 
small  orders  from  stock  and  make 
immediate  deliveries  and  complete 
shipments. 

Special  prices  and  discounts  on 
trade  orders. 

In  lots  of  l.(l(H)  and  over,  we  etch 
on  each  lamp  any  name  or  mark  re- 
iiuirod  free  of  charge. 

Samples  submitted  for  testing. 

Special  quotations  made  oa  request 
write  us  your  requirements 


Electrical  Products  Company,  of  Canada 


28  Wellington  St.  West 


(Tel.  Main  2298) 


Toronto 


District  Agents:  EDMONTON— Miller  &  Miller     HAMILTON-C.  T.  Inman  &  Co.,  157  James  St.  S. 
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REMOVAL  NOTICE 


^  We  have  the  pleasure  in  announcing  that  we  have 
removed  to  our  new  building 

116-118  Richmond  Street  West, 

TORONTO 

^  We  take  this  opportunity  of  thanking  our  many 
friends  for  the  business  which  has  made  these  larger 
premises  necessary  and  trust  that  with  larger  stock 
and  better  facilities  we  may  merit  a  greater  share  of 
your  patronage  in  the  future. 


CHAPMAN  &.  WALKER,  Limited 

TORONTO,  CANADA 


Protection  from  Lightning  Troubles 


The  following  list  of 
users  of  the  Mosciki 
System  of  Lightning 
Protection  speaks  for 
itself : 

Victoria  Falls  and 
Transval  Power 
Co. 

Shanghai  Munici- 
pality. 

Melbourne  Elec- 

„  trie  Supply  Co. 

Cleveland  and 
Durham  Power 

r,;Co. 

St.  John  Del.  Key 

Co.,  Brazil. 
Societa  Dergano. 
Sociedad  Espan- 

ola,  Madrid. 
Societa  Electrica 

Suburbana, 

Milan.  &c. 


(MOSCIKI  SYSTEM) 


Lightning,  if  unchecked, 
will  break  the  windings 
of  your  apparatus,  blow 
out  your  fuses  and  break 
down  your  transformers. 
In  short,  lack  of  adequate 
and  capable  lightning  pro- 
.tection  may  mean  to  you 
serious  loss  of  time, 
money,  and  perhaps  lives. 
A  host  of  so-called  lightn- 
ing arresters  are  on  the 
market,  but  99  per  cent, 
of  them  are  valueless  be- 
cause the  principle  on 
which  they  are  construct- 
ed is  wrong. 


High  frequency — not  high 
voltage — ^is  the  cause  of 
the  damage  done  by  light- 
ning. 

Most  protective  systems 
work  on  the  principle  that 
high  voltage  is  the  cause 
of  the  damage.  This  is 
incorrect,  hence  their  use- 
lessness. 

A  lightning  protection  ap- 
paratus to  be  of  any  use 
must  offer  a  clear  path  to 
earth  for  high  frequency 
currents  independent  of 
voltage. 

The  MOSCIKI  System  of  Lightning  Protection  fulfills  this  condition  abso- 
lutely—it's principle  is  correct— its  design  the  best  and  its  guarantee 
absolut*.  Write  us  for  fuller  particulars. 

Exclusive  Canadian  Agents 


Mosciki  Lightning 
Arrester 


CHAPMAN  &  WALKER,  ^^SS'To'S'-cT^^lill 


116-118  Richmond  Street  W.,  TORONTO 
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Evershed  &  Vignoles,  Limited 


Manufacturers  of 


Eversheds     Meggers,    Bridge- Meggers    and  Ducters, 


Portable  and  Switchboard  Types  Voltmeters,  Ammeters, 
Watt- Meters,    Power    Factor  and    Frequency  Meters. 

Indicating  and  Graphic:    Pen  and  Inkless 


Sole  Canadian  Agent 

R.  H.  NICHOLS,       Dineen  Building,  TORONTO 

Agents  at         MONTREAL         OTTAWA         WINNIPEG  VICTORIA 


Do  you  sell  "Economic^^  Line? 


11  •  „ 

imiiiiiiiiu  iiimiiii  inn"  i  ,  . 
iimi.  .  , 


Made  by 

ROYCE  & 
CO. 


THE  ''Eco- 
nomic" line 
of  electric 
heating  devic- 

vices  is  a  most  profitable  line  to  handle.  They 
bring  a  good  profit  to  the  dealer  or  central  stat- 
ion and  are  practically  indestructible.    The  "  Economic "  heating  element  will  carry  a  100'? 
overload  without  burning  out — if  operated  on  rated  voltage  it  should  never  burn  out. 

In  addition  to  the  iron  and  radiator  illustrated  here,  the  "Economic"  line  includes  Disc  Stoves, 
Water  Urn  Heaters,  Tailors'  Irons,  Car  Heaters,  etc.  scnd  for  prices  a>,d  particulars. 


Royce  Patent  "Economic"  Electric  Radiators 


Royce  Patent  "Economic"  Electric  Iron 


=  Ferranti  Electrical  Co.  of  CanadUy  Ltd. 


TORONTO 


WINNIPEG 
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Bertram   Boring  and   Drilling  Machines 


WE  MANUFACTURE 

Horizontal  Boring  and  Drilling 
Machines 

Gar  Wheel  Boring  Machines 

Vertical   Boring   and  Turning 
Mills 

Multiple  Drilling  Machines 
Vertical  Drilling  Machines 
Radial  Drilling  Machines,  etc. 

FOR  ALL  CLASSES  OF  WORK 


WRITE  FOR  PARTICULARS 


No.  4  Horizontal  Boring  and  Drilling  Machine  Equipped  with 
Power  Crossfeed  to  Table 


The  JOHN  BERTRAM  &  SONS  CO.,  Limited 

DUNDAS,  Ontario,  Canada 

Sales  Agents:  The  Canadian  FairbanksnMorse  Company,  Limited 


RESOLVE:  THIS  YEAR 

YOU  WILL  EITHER  BEGIN  OR  CONTINUE  TO  USE 
our  POWER  PLANT  and  TRANSMISSION  SPECIALTIES 
for   both   Inside   and   Outside  Use. 

TAKe  ADVANTAGE  OP  OUR  FIVE  YEAR  GUARANTEE 

Upon  Pole  Top  and  Station  Switches,  Cable  End  Bells,  Bus  Bar 
Supports,  Clamp  Insulators,  Station  Pins  and  Switchboard  Fit- 
tiuRs.    Our  Blue  Catalogue  and  Bulletin  No,  100  explains  all. 

ELECTRICAL     ENGINEERS     EQUIPMENT  CO. 

10-12  N.  Desplaines  St.,  CHICAGO,  ILL. 
NORTHERN  ELEC.  &  MFG.  CO.,  Canadian  Agents 

Montreal       Toronto        Winnipeg       Calgary  Vancouver 
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An  Eighty  Per  Cent.  Load  Factor 

Load-factor  may  be  defined  as  the  ratio  of  the  total  num- 
ber of  kilowatt  hours  sold,  to  the  total  number  of  kilowatt 
hours  a  plant  is  capable  of  delivering  over  a  stated  period, 
generally  24  hours.  It  varies  from  a  minimum  of  15  per  cent, 
or  20  per  cent,  to  a  maximum  of  80  per  cent,  or  higher.  It 
is  probably  safe  to  say  that  in  the  vast  majority  of  central 
stations  it  runs  below  50  per  cent.,  perhaps  below  40  per 
cent.  This  means  at  least  that  the  revenue  from  most  elec- 
tric plants  is  only  40  per  cent,  what  it,  theoretically,  should 
be — a  point  not  appreciated  by  the  consumer  and  often,  it 
is  said,  not  recognized  by  the  central  station  operator  him- 
self. The  matter,  however,  is  one  of  the  biggest  questions 
confronting  the  central  station  man  to-day  and  with  increas- 
ing competition  and  lower  rate  tendencies  threatens  to  re- 
duce revenue  to  the  vanishing  point. 

That  much  can  be  done  in  improving  the  load  factor  has 
been  demonstrated  during  the  last  three  or  four  years  by 
many  of  our  well-managed  systems  and  the  fact  that  in 
central  Ontario  there  is  one  group  of  plants  actually  operat- 
ing up  to  an  average  of  80  per  cent,  capacity  during  the  24 
hour  day  shows  what  a  diversified  load  can  do  in  the  way 
of  solution  of  this  problem.  In  this  particular  plant  they 
have,  of  course,  a  load  which  is  unusually  near  the  ideal — a 
pulp  mill  and  cement  mills  which  operate  continuously — 
but  there  are  to-day  so  many  small  electric  articles  which 
are  at  the  same  time  practical,  luxurious  and  commercially 
satisfactory  that  no  central  station  seems  justified  in  drag- 
ging along  on  a  15  or  20  per  cent,  load  factor. 

In  this  connection  possibly  the  most  promising  load  of 
the  future,  for  the  average  central  station,  is  storage  bat- 
teries,   These    possess    the    advantage  that  they  can  be 


charged  at  ajiy  time  to  suit  the  plant.  There  is  no  douljt 
that  batteries  are  not  yet  as  generally  used  as  their  useful- 
ness, life  and  efficiency  would  justify.  Where  the  peak  load 
is  of  short  duration  they  may  be  used  to  advantage  in  the 
main  power  house  or  they  may  carry  a  light  load  at  any 
hour  when  the  load  does  not  justify  the  operation  of  the 
l)lant.  Two  of  the  smaller  sized  plants  in  western  Can- 
ada are  reported  to  be  getting  splendid  results  from  batteric- 
used  in  this  way. 

It  is  worthy  of  note  also  that  improvement  in  load-factor 
not  only  increases  the  revenue,  but  makes  it  possible  to  re- 
duce the  general  rate  to  the  consumer — a  course  always  justi- 
fied, not  only  m  that  a  still  larger  load  is  induced,  but  also 
in  that  the  attitude  of  the  consumer  becomes  more  friendly 
with  every  indication  that  his  interests  are  being  considered. 


Value  According  to  Comparative  Worth 

What  appears  to  be  a  precedent  was  recently  established 
by  the  judgment  of  Chief  Justice  Davidson  regarding  ex- 
propriation proceedings  taken  by  the  Cedars  Rapids  Manu- 
facturing &  Power  Company,  regarding  two  islands  belong- 
ing to  the  De  Beaujeu  estate,  Montreal.  The  Cedars  com- 
pany required  two  islands,  the  Isle  aux  Vaches  and  the 
Pointe  du  Moulin.  The  matter  was  originally  arbitrated  ac- 
cording to  a  statute  of  the  province  of  Quebec  which  gives 
the  owner  of  a  water  power  right  to  expropriate  property 
in  the  neighborhood  required  for  the  development  of  his 
power.  The  arbitrators'  award  for  the  two  islands  totalled 
$4,500 — their  value  when  considered  only  as  farm  lands.  This 
award  was  opposed  by  the  De  Beaujeu  estate  on  the  ground 
that  the  value  should  have  been  fixed  from  an  industrial 
point  of  view.  This  contention  has  been  upheld  by  the  re- 
cent decision  which  places  the  value  of  the  two  islands  at 
.$142,000.  By  this  judgment  it  would  appear  that  a  precedent 
has  been  established  whereby  expropriation  values  will  be 
regulated  by  the  comparative  worth  of  the  property  expro- 
priated with  reference  to  its  value  as  a  part  of  the  completed 
plans  of  development. 


Hydro  Developments 

The  citizens  of  the  town  of  Collingwood  will  long  re- 
member the  night  of  the  24th  of  February,  1913.  when  the 
introduction  of  hydro  power  marked  a  new  era  in  the  pros- 
perity of  this  town.  Hon.  Adam  Beck  was  present  and  the 
town  hall,  where  a  banquet  was  given  in  his  honor,  was  over  _ 
crowded  to  accommodate  the  guests,  which  included  Hoii 
James  S.  Dufif  and  Major  Currie,  M.P. 

The  power  is  obtained  from  the  Big  Chute  on  the  Sev 
ern  River,  where  the  falls  have  been  developed  by  the  Sim- 
coe  Railway  &  Power  Company,  who  sell  under  contract  to 
the  Hydro-electric  Power  Commission  of  Ontario.  At  this 
point  there  is  a  thoroughly  modern  generating  plant  of  about 
7,000  h.p.  capacity.  The  turbines  were  built  by  the  \\  m. 
Hamilton  Company,  of  Peterborough,  and  the  generators 
by  the  Canadian  Westinghouse  Company.  The  plant  was  de- 
signed and  the  equipment  installed  under  the  supervision  of 
C.  H.  &  P.  H.  Mitchell,  consulting  engineers,  Toronto. 

Collingwood  is  one  of  the  group  being  served  by  high 
tension  transmission  lines  now  being  installed  by  the  Com- 
mission to  cover  the  section  including  Orillia,  Barrie,  Pene- 
tang.  Midland.  Collingwood  and  smaller  towns  included  in 
this  area.  Power  is  transmitted  along  this  line  at  25.000  volts. 
At  Collingwood  it  is  stepped  down  to  2200  volts,  at  which 
pressure  it  is  distributed  throughout  the  town  for  light  and 
power. 

The  agreement  between  the  Hydro-electric  Power 
Commission  and  the  Simcoe  Railway  &  Power  Company  is 
as  follows: — 200  h.p.  $21  per  h.p.  year  at  2200  volts,  or  $20 
per  h.p.  year  at  22,000  volt.    500  h.p,  $30  and  $19.    1,000  h.p. 
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$19  and  $18.  1,500  h.p.  $17.50  and  $16.50.  The  town  of  Col- 
lingwood  contracted  for  700  h.p.  at  $33.97  per  h.p.  year. 
This  amount  is  already  over-sold  and  it  is  anticipated  that 
next  year  twice  the  amount  will  be  required.  Tlie  system 
is  under  the  control  of  a  commission  of  three;  Messrs.  J.  A. 
Caslake,  chairman.  Mayor  R.  Gilpin  and  H.  A.  Currie.  Mr. 
E.  J.  Stapleton,  who  has  been  in  charge  of  the  construction 
work  throughout,  is-  now  superintendent  of  the  system. 

As  illustrating  the  advantages  already  accruing  from  the 
installation  of  this  system  we  quote  the  following  from  the 
Collingwood  Enterprise: 

"The  Enterprise  Publishing  Company  is  one  of  the  first 
plants  in  town  to  utilize  the  new  power.  All  our  presses  are 
now  harnessed  up  to  hydro-electric,  and  it  is  astonishing 
what  a  difference  it  makes.  The  smooth  running  of  the 
presses  is  particularly  noticeable,  whether  run  by  day  or 
night,  and  regardless  of  the  number  of  machines  running  at 
once.  The  running  of  the  Monoline  machine  alone  would 
warrant  the  introduction  of  the  new  power." 


Electricity  on  the  Farm 

In  order  to  satisfy  the  growing  demand  for  electric  light 
and  power  in  rural  districts  the  Electric  Power  Company  are 
now  actively  engaged  in  building  a  number  of  rural  distribu- 
tion lines.  One  of  these,  viz.,  a  2200  volt,  single  phase  line, 
about  10  miles  in  length,  from  Napanee  through  Newburg  to 
Camden  East,  has  now  been  in  operation  for  some  time.  Tt 
is  fed  from  the  Electric  Power  Company's  sub-station  at 
Napanee.  Distributed  over  the  10  miles  of  line  are  now 
about  sixty  customers. 

Another  of  these  lines,  extending  about  12  miles  in  a 
southeasterly  direction  from  Campbellford,  will  be  in  opera- 
tion before  the  end  of  the  present  month,  with  between  20 
and  25  customers,  most  of  whom  have  contracted  for  from 
1  to  3  h.p.  There  is  also  one  customer  on  this  line  who  has 
contracted  for  25  h.p.  The  line  will  be  fed  from  the  Stephens 
Dam  power  house  at  Campbellford  at  6600  volts,  single 
phase.  Pole  type  transformers  are  used,  having  a  ratio  of 
from  6600  to  120/240  volts.  As  a  rule  a  separate  transformer 
is  installed  for  each  customer. 

Other  lines  in  prospect,  which  will  be  constructed  in 
the  near  future,  are  as  follows: 

From  Lindsay  to  Mariposa  and  Oakwood.  12  miles 

From  Whitby  to  Pickering  12  miles 

From  Belleville  to  Foxboro   5  miles 

The  farmers  along  the  routes  of  these  lines  are  having 
their  houses  and  barns  wired,  for  lighting  and  are  installing 
motors  for  pumping  water,  sawing  wood,  chopping  feed  and 
various  other  purposes. 


Copper  in  1912 

A  preliminary  report  on  the  mineral  production  of  Can- 
ada during  the  calendar  year  1912  has  just  been  published  by 
the  Department  of  Mines,  in  which  some  interesting  infor- 
mation is  given  with  reference  to  the  production  and  price  of 
copper  during  the  year.  The  average  price  is  given  at  16.341 
cents,  as  compared  with  12.376  cents  in  1911,  12.738  cents  in 
1910,  12.982  cents  in  1909,  13.208  cents  in  1908  and  20.004  cents 
in  1907.  It  would  appear  that  during  the  past  year  copper  has 
made  its  first  recovery  from  the  1907  slump  caused  to  a  very 
considerable  extent  by  the  advent  of  aluminium  into  the  field 
of  electrical  conductors.  With  reference  to  copper  the  report 
contains  the  following: 

"There  is  practically  no  recovery  of  refined  copper  in 
Canada  and  the  production  is  represented  by  the  copper  con- 
tents of  smelter  products,  matte,  blister-copper,  etc.,  together 
with  the  amount  of  copper  contained  in  ores  exported,  esti- 
mated as  recoverable.  The  total  production  on  this  basis  in 
1912  was  77,775,600  pounds,  valued  at  $12,709,311  as  compared 


with  55,648,011  pounds  valued  at  $6r&»^i,998  in  1911,  an  increase 
in  quantity  of  22,127,589  pounds  and  in  value  of  $5,822,313. 
Quebec  province  is  credited  with  a  production  of  3,225,523 
pounds  as  against  2,436,190  pounds  in  1911,  the  increase  being 
due  to  the  increased  production  from  the  pyritic  ores  of  the 
Eastern  Townships.  Ontario's  production  in  1912  was  22,250,- 
601  pounds,  as  compared  with  17,932,263  pounds  in  1911,  being 
mainly  derived  from  the  nickel-copper  ores  of  the  Sudbury 
district.  Apart  from  the  copper  shipments  from  Dane,  the 
most  interesting  occurrence  was  the  payment  made  for  cop- 
per in  shipments  from  the  Cobalt  camp.  British  Columbia 
had  a  record  output  of  50,526,816  pounds,  having  had  a  year 
of  uninterrupted  smelter  operation  free  from  strikes  and  other 
disturbances.  From  the  Yukon  the  Pueblo  mine  was  a  heavy 
shipper.  The  New  York  price  of  electrolytic  copper  varied 
during  the  year  between  13.75  cents  per  pounds  in  February, 
to  17.60  in  August,  the  average  for  the  year  being  16.341 
cents  as  against  an  average  monthly  price  of  12.376  cents  in 
1911.  The  exports  of  copper  in  1912  were:  copper,  fine  in  ore, 
etc.,  76,542,643  pounds,  valued  at  $8,800,376  and  copper  black 
or  coarse  and  in  pigs,  1,945,921  pounds,  valued  at  $236,212. 
The  total  imports  of  copper  in  1912  were  valued  at  $7,052,- 
534." 


Mr.  Wickes'  Statement  Explained 

In  our  issue  of  February  1,  reference  was  made  to  a 
report  by  Mr.  Wickes  on  the  Underwriters'  Laboratories  of 
Chicago,  and  special  mention  was  made  of  a  remark  in  the 
report  concerning  the  allegation  that  it  was  necessary  to 
gain  the  inspectors'  good  will  by  means  of  a  tip  in  order 
to  facilitate  the  passing  of  material  submitted.  Our  editorial 
remarks  were  written  under  the  impression  that  these  in- 
spectors were  a  part  of  the  Underwriters'  Laboratories  or- 
ganization, and  we  had  this  connection  in  mind  when  we  sug- 
gested that  steps  should  be  taken  to  show  up  the  workings  of 
the  LTnderwriters'  Laboratories. 

The  following  extract  from  a  letter  from  Mr.  W.  H. 
Merrill,  manager  of  the  Underwriters'  Laboratories,  makes 
it  plain,  however,  that  our  inference  was  in  error,  and  we 
are  very  pleased  to  be  able  to  revise  our  interpretation  of 
the  report,  as  will,  doubtless,  many  of  our  readers.  Mr. 
Merrill  points  out  that  there  is  no  connection  whatever  be- 
tween the  inspectors  (referred  to  in  the  report)  and  the  Un- 
derwriters' Laboratories,  and  writes  in  part, — "Mr.  Wickes 
says  in  ef¥ect  that  representations  are  made  that  certain  in- 
spectors in  the  field  (who  may  be  operating  under  govern- 
ment or  city  or  underwriters  or  other  authority)  object  to 
passing  electrical  fittings  not  bearing  our  approval,  and  in 
certain  cases  it  is  intimated  that  these  inspectors  might  be 
open  to  bribery  or  their  opinions  influenced  by  tips  or  "dou- 
ceur." Please  note  that  these  inspectors  to  whom  Mr. 
Wickes  refers  are  not  and  cannot  be  connected  in  any  way 
with  this  institution,  as  we  have  no  one  in  our  employ  en- 
gaged in  inspection  work  in  building  equipments,  our  ef?orts 
being  exclusively  confined  to  experimental  work  in  our  test- 
ing stations  and  examinations  of  approved  wares  at  manu- 
facturers' plants  where  such  wares  are  turned  out.  Through 
many  years  of  earnest  and  constant  effort  we  have  built  up 
a  good-will  for  this  institution  which  is  based  more  than  on 
any  other  one  thing  on  the  integrity  of  all  members  of  our 
stafif." 


If  you  work  for  a  man,  in  Heaven's  name 
work  for  him.  If  he  pays  you  wages  that  supply 
your  bread  and  butter,  work  for  him;  speak  well 
of  him;  stand  by  him  and  stand  by  the  institu- 
tion he  represents.  If  put  to  a  pinch,  an  ounce 
of  loyalty  is  worth  a  pound  of  cleverness. 
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Montreal  Underground 

Tlie  QiK'l)cc  Public  Utilities  ( 'oniniission  have  passed  the 
plans  of  the  Montreal  Electrical  Commission  for  uuder- 
{^round  conduits  on  St.  Catherine  street,  from  Guy  street  to 
Papineau  avenue.  This  is  the  lirst  section  of  the  work, 
which  will  ultimately  cover  the  city.  Tenders  for  the  con- 
struction of  the  conduits  will  he  called  in  the  near  future. 
The  system  consists  of  groups  on  main  runs  oi  'iYz  in.  square 
tile,  standard  lengths,  for  all  main  ducts,  15  on  the  north 
side  from  Guy  street  to  Papineau  avenue,  and  20  on  the 
south  side  in  one  section  and  Hi  in  other  p;irts.  Provision 
is  made  for  the  cables  of  the  tramways  company,  lighting, 
and  power  companies,  etc.,  which,  together  with  other  parts 
of  the  conduits,  will  be  rented  to  the  companies  at  a  sum 
which  will  pay  for  maintenance,  cost,  etc.,  the  whole  cost  to 
be  paid  off  in  forty  years. 

The  service  ducts  are  3J4  in.  round  fibre;  these  run  from 
the  service  manholes  to  the  various  stores  or  houses  in  each 
block,  with  a  maximum  of  eight  services  from  each  service 
manhole.  There  are  also  on  each  side  of  the  street  groups 
of  in.  fibre  conduits  for  the  various  signals,  such  as  tire 
alarms  and  street  lighting  circuits.  Access  to  the  main  ducts 
is  given  through  manholes  on  each  side  of  the  street  at  the 
various  street  intersections,  there  being  four  of  these  man- 
holes at  the  street  intersections  where  the  tramways  cross 
or  join,  and  at  all  other  street  intersections  there  are  only 
two  main  manholes,  where  are  also  situated  transformer  man- 
holes, where  the  current  is  transformed.  The  main  and 
signal  conduits  cross  St.  Catherine  street  at  the  street  inter- 
sections between  the  main  manholes.  The  plans  have  been 
drawn  under  the  direction  of  the  Montreal  Electrical  Com- 
mission, with  Mr.  A.  S.  Clarson  as  acting  chief  engineer. 


Public  Service  Corporation 

The  Saraguay  Electric  and  Water  Company  have 
changed  their  name,  in  accordance  With  the  recent  act  of 
the  Legislature,  to  Montreal  Public  Service  Corporation. 
The  company  have  acquired  the  Paul  Electric  Light  & 
Power  Company,  the  Dominion  Light  &  Power  Company, 
and  the  distribution  lines  of  the  Canadian  Light  &  Power 
Company,  so  that  in  future  the  distribution  on  the  Island 
of  Montreal. of  light  and  power  by  the  Robert  interests  will 
be  carried  out  under  the  name  of  the  Montreal  Public  Ser- 
vice Corporation.  Mr.  E.  A.  Robert  is  the  president  of  the 
company;  Mr.  H.  R.  Mallison,  secretary-treasurer;  and  Mr. 
K.  B.  Thornton,  chief  engineer  and  operating  manager.  The 
interests  of  the  Montreal  Tramways  Company,  the  Mont- 
real Public  Service  Corporation,  and  the  Canadian  Light 
and  Power  Company  are  in  the  hands  of  the  holding  com- 
pany known  as  the  Montreal  Tramways  and  Power  Com- 
pany. The  current  for  the  Montreal  Public  Service  Corpora- 
tion is  supplied  by  the  Canadian  Light  and  Power  Company. 


Calgary  Report 

Superintendent  of  Light  &  Power  R.  A.  Brown  has  pre- 
pared a  report  covering  the  operations  of  his  department 
during  1912,  which  shows  a  surplus  of  over  $36,000  for  the 
year.  As  indicating  the  advantages  of  municipal  ownership 
in  Calgary,  it  is  pointed  out  that  in  1905,  when  the  city  de- 
cided to  install  its  own  plant,  power  was  selling'  at  18c  per 
kw.h.,  which  has  been  gradually  reduced  to  75^c,  the  present 
rate.  The  new  street  lighting  now  covers  301  miles  of 
streets,  with  1100  lights,  of  which  600  are  magnetite  arcs. 
260  a.c.  enclosed  arcs  and  240  50-watt,  6.6  amp.  tungstens. 
Mr.  Brown  states  that  though  a  by-law  has  been  passed 
providing  for  the  installation  of  five-light  ornamental  stand- 
ards on  a  number  of  streets  in  Edmonton,  the  magnetite  arcs 
which  have  been  given  a  good  test  since  the  vote  was  taken 


on  tlie  by-law,  have  proven  so  satisfactory  that  it  appears 
to  be  the  concensus  of  opinion  that  the  arc  light  i.s  prefer- 
able to  the  tungsten  standards.  The  estimates  for  the  cur- 
rent year  provide  for  an  expenditure  of  $460,000. 


Undergound  Conduit  Statistics 

Steps  are  being  taken  by  the  .National  Electric  Light 
Association  to  compile  a  record  of  the  towns  and  cities  in 
the  United  States  and  Canada  which  have  underground  cir- 
cuits and  systems  together  with  the  nature  and  extent  of  the 
same.  This  information  is  to  he  regarded  as  confidential  and 
will  be  kept  on  fde  for  reference  in  cases  where  such  work 
is  proposed.  The  collection  of  this  information  has  very 
generously  been  undertaken  by  Mr.  G.  M.  Gest,  the  well- 
known  conduit  specialist.  To  this  end  cards  are  being  sent 
to  the  general  managers  of  all  central  station  plants  in  Can- 
ada and  the  United  States,  asking  whether  they  have  any 
conduit  installed,  whether  the  telephone,  telegraph,  traction 
companies  or  the  municipality  have  ever  done  such  work, 
and,  if  so,  what  is  the  amount  in  each  case.  There  is  no 
doubt  that  a  compilation  of  this  form  of  information  would 
be  exceedingly  valuable  and  all  central  station  managers 
are  urged  to  answer  the  questions  promptly  and  fully. 


Electricity  for  Farm  and  Home 


At  Greenwood,  Ont.,  there  is  a  small  private  hydro-elec- 
tric plant  which  is  demonstrating  the  value  of  electric  power 
on  the  farm  and  in  the  country  home.  The  plant  is  owned 
by  Mr.  F.  L.  Green,  miller  and  farmer,  and  its  construction 
and  operation  are  briefly  described  by  the  owner  as  follows: 

"We  already  operated  a  flour  mill  by  water  power,  and 
so  did  not  need  to  build  a  dam  specially  for  the  electric 
power.  We,  however,  use  a  separate  10  h.p.  water  wheel  to 
drive  a  5  h.p.  dynamo.  The  water  wheel  is  fed  from  the 
main  penstock  which  feeds  the  large  mill  wheel.  It  is  a 
horizontal  LefTel  type  with  vulcan  gate  enclosed  in  an  iron 
case  and  operates  under  a  head  of  about  42  feet  running  at 
800  revolutions  per  minute.  The  dynamo,  which  is  a  direct 
current  110  volt  machine,  is  belted  to  the  turbine.  No  gov- 
ernor is  used  on  the  water  wheel  and  any  change  of  load  is 
regulated  by  taking  off  or  putting  on  more  water  on  the 
wheel.  As  the  mill  is  running  practically  all  the  time,  and 
lights  from  this  dynamo  are  used  there,  the  mill  hands  can 
notice  the  change  in  voltage  representing  a  change  in  speed 
and  they  regulate  the  wheel  accordingly.  If  the  wheel  was 
isolated  as  it  would  be  if  it  were  a  separate  installation  used 
for  no  other  purpose  than  lighting,  it  would,  of  course,  be 
necessary  to  have  a  water  wheel  governor  to  regulate  the 
speed  or  some  other  method  of  voltage  regulation. 

We  use  the  dynamo  for  lighting  the  mill,  office,  barns, 
stables,  dairy  building  and  residence,  which  is  done  in  a 
most  satisfactory  manner,  the  buildings  being  all  well  lighted 
and  my  house  exceptionally  so.  W'e  have  over  forty  16 
candle  power  lamps  in  the  house  and  some  25  candle  power 
tungstens.  We  generally  have  about  half  of  these  on  and 
run  the  dynamo  a  little  fast  to  give  4  to  5  volts  above  the 
marked  voltage  of  the  lamps  so  as  to  get  a  better  and 
brighter  light.  From  the  steady  and  even  speed  of  the  water 
wheel  we  get  a  very  steady  light.  I  have  noticed  that  dy- 
namos when  driven  by  a  gasoline  engine  sometimes  give 
an  unsteady  light  which  is  hard  on  the  eyes,  as  the  light 
goes  up  and  down  following  the  necessary  changes  of  speed 
in  the  engine. 

Besides  lighting  my  buildings  1  have  a  motor  in  my 
dairy  building  to  drive  my  separator,  pasteurizer,  churn  and 
milking  machine,  and  over  my  dairy  building  we  have  a  well- 
equipped  work  shop  so  that  we  do  most  of  the  repair  work 
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required  on  the  farm  as  well  as  manufacture  a  lot  of  ma- 
terial. In  this  shop  we  have  a  small  circular  saw  and  an 
emery  wheel  both  motor  driven. 

I  might  also  say  that  we  are  connecting  our  vacuum  by 
underground  piping  to  the  house,  which  we  have  had  piped 
for  a  vacuum  cleaner.  In  this  way  our  vacuum  pump,  which 
we  now  used  in  connection  with  our  milking  machine,  will 
also  give  us  the  necessary  vacuum  in  the  house. 

We  have  had  this  electrical  installation  in  operation  for 
several  years,  and  it  has  given  very  little  trouble  and  very 
little  expense.  My  present  intention  is  to  put  in  a  dynamo 
large  enough  to  run  a 'motor  to  drive  a  threshing  machine, 
fill  the  silo,  and  do  other  heavy  work  around  the  farm.  Of 
course,  the  installation  of  this  plant  cost  very  much  less 
than  it  would  if  I  had  had  to  build  a  dam  and  put  in  a  water 
vifheel  just  for  the  electricity.  However,  where  a  small  water 
power  is  available  in  a  convenient  point  there  is  no  reason 
why  a  few  farmers  could  not  club  together  and  put  in  a 
■plant  to  supply  them  with  light  and  power  at  a  cost  which 
would  be  very  moderate  compared  to  the  advantages  they 
would  derive  from  it.  There  is  no  question  in  my  mind  but 
that  electricity  cannot  be  equalled  for  availability  and  ease 
■of  control  and  operation  where  a  water  power  is  available. 

I  might  add  to  the  above  that  I  have  a  laundry  room 
built  next  to  my  dairy  and  am  arranging  to  run  the  washing 
inachine,  wringer,  etc.,  by  electricity.  Electricity  is  already 
used  for  ironing,  also  for  heating  water  and  making  tea  and 
coffee  for  the  table." 


Air  Purified  by  Ozonators 

By  Mr,  S.  W.  Canniff 

Tl  e  atmosphere  is  a  mixture  of  gases  made  up  chiefly 
of  oxygen  and  nitrogen  which  form  97.7  per  cent  by  weight. 
Nitrogen,  atomic  weight  14,  constitutes  77  per  cent,  by 
weight  of  the  atmosphere.  It  is  an  inert  gas,  whose  function, 
with  respect  to  human  life,  is  to  modify  the  action  of  other 
gases.  Oxygen,  atomic  weight  16,  is  the  most  important 
constituent  of  the  air.  By  weight  it  is  about  20  per  cent,  of 
the  atmosphere,  and  by  far  the  most  abundant  element  in 
nature,  probably  forming  in  a  state  of  combination  about 
one-half  the  whole  weight  of  the  globe.  Burning,  generally 
speaking,  is  oxidization;  i.e.,  a  combining  of  oxygen  with 
other  substances  to  form  compounds  essentially  different 
from  their  constituents. 

Oxygen  combines  more  or  less  readily  with  every  ele- 
ment except  flourine  and  five  very  rare  gases;  krypton,  neon, 
argon,  xenon,  and  helium  which  have  never  been  known  to 
combine  with  any  elements.  Chiefly  by  this  widely  applic- 
able means,  namely,  the  ready  combination  of  oxygen,  na- 
ture destroys  obnoxious  and  dangerous  matter.  A  convinc- 
ing illustration  of  this  is  found  in  the  fact  that  the  warmth 
of  the  body  is  produced  by  a  continuous  burning  up  of  ob- 
jectionable tissue  by  the  oxygen  of  the  air  drawn  into  the 
lungs.  In  the  economy  of  nature,  this  is  at  once  a  process 
of  purification  and  production,  whereby  food  matter  in  being 
consumed  evolves  heat  energy. 

Ozone  is  a  form  of  oxygen  in  its  most  active  state.  In 
chemical  terms  it  is  represented  by  the  formula  Os,  as  com- 
pared with  normal  oxygen,  which  is  O2.  This  means  that 
the  normal  oxygen  unit  or  molecule  O2,  is  made  up  of  two 
atoms  which  are  in  fairly  stable  relation,  while  the  ozone 
molecule  0.i  is  made  up  of  three  atoms  of  o.xygen.  This, 
however,  is  a  combination  which  is  very  unstable  and  hence 
extremely  active.  The  extra  atom  is,  so  to  speak,  held  by 
very  slight  restraint,  and  is  eager  to  break  loose  from  its 
kind  and  to  combine  where  there  is  greater  chemical  attrac- 
tion. 

Ozone  is  produced  in  a  variety  of  ways  in  nature,  the 
most  spectacular  being  by  the  electric  discharges  from  cloud 


to  cloud  to  earth  in  thunderstorms.  It  is  supposed,  then, 
that  the  molecules  of  O2  become  ionized;  i.e.,  disrupted,  and 
the  liberated  atoms  collide  at  great  velocity  to  form  new 
combinations  or  molecules  of  O3,  ozone,  which  is  highly 
active  as  compared  with  ordinary  oxygen,  O2.  Ozone  is 
comparatively  absent  from  cities  and  malarial  regions,  but 
fairly  abundant  in  mountains  and  especially  evident  in  coni- 
ferous forests.  Therefore  the  amount  of  ozone  appears  to 
vary  directly  as  the  degree  of  atmospheric  purity  in  the  lo- 
cality. Vice  versa  the  amount  of  ozone  present  should  reg- 
ulate the  purity  of  the  atmosphere.  This  is  because  ozone 
is  an  intense  oxidizer;  it  attacks  and  destroys  many  organic 
bodies  not  actively  attacked  by  normal  oxygen,  and,  in  gen- 
eral, all  noxious  gases  and  substances  are  organic. 

From  the  above  it  is  patent  that  the  presence  of  ozone 
is  an  index  of  healthful  surroundings,  or  the  converse,  the 
absence  of  ozone  is  a  proof  that  all  of  nature's  purifier  hav- 
ing been  utilized  the  air  is  contaminated  and  will  become 
increasingly  so  until  a  fresh  supply  of  ozone  is  available. 

Ozone  is  now  being  produced  in  considerable  quantities 
by  an  electric  device  called  the  Ozonator.    The  production 
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Fig.  1. — Wiring  plan  of  Ozonator 

of  ozone  artificially  and,  at  least,  commercially  is  based  on 
precisely  the  same  principles  as  exist  in  its  generation  by  the 
lightning  discharge.  A  miniature  artificial  lightning  dis- 
charge of  great  area  is  provided  by  means  of  electrified  plates 
surrounding  a  field  under  electric  stress,  through  which  air 
is  passed.  It  has  become  generally  known,  therefore,  that 
ozone  can  be  quickly  and  conveniently  produced  by  the  dis- 
charge of  air  between  electrified  surfaces,  and  apparatus 
built  on  these  principles  is  in  very  common  use. 

The  Ozonators  contain  a  step-up  transformer,  and  ozon- 
izer,  and  controlling  switches.  The  accompanying  figures 
will  illustrate  the  principles  involved.  The  step-up  trans- 
former is  situated  in  the  lower  part  of  the  case  and  changes 
the  supply  voltage  in  the  alternating  current  machine  to  a 
value  sufficiently  high  to  produce  ozone  when  applied  to  the 
ozone-generating  units.  The  correct  voltage  has  been  very 
definitely  determined  by  experiment,  and  established  at  a 
value  that  ■will  not  give  harmful  gases  within  a  limit  that 
can  be  detected  by  the  recognized  methods  of  measurement. 
Above  the  transformer  is  the  ozonizer  proper,  consisting 
of  a  bank  of  ozone  generating  units.  Each  unit  consists  of  a 
cylindrical  glass  tube,  on  the  outside  of  which  is  a  metallic 
coating,  and  inside  of  which  is  a  metal  electrode.  The  lat- 
ter is  built  up  of  shallow  perforated  metal  cups  mounted  on 
a  spindle  concentric  with  the  tube.  The  cups  are  of  such  a 
diameter  as  to  allow  a  small  but  definite  air-gap  to  pass  be- 
tween them  and  the  surrounding  glass  tube.    When  one  high-. 
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voltage  lead  from  the  transformer  is  connected  to  the  outer 
coatings  of  the  glass  tubes  and  the  other  to  the  inner  elec- 
trodes a  violet  electrical  discharge  takes  place  through  the 
air  enclosed  in  this  space.  This  discharge  through  the  air 
in  the  small  air-gap  changes  some  of  the  oxygen  of  the  air 
into  ozone. 

Ozonators  arc  made  in  a  number  of  sizes.  The  smaller 
size,  shown  herewith,  has  two  generating  tubes  with  an  out- 
put of  150  milligrams  of  ozone  per  hour,  and  a  power  con- 
sumption of  approximately  11. .5  watts.  This  device  is  strong- 
ly built,  and  has  a  painted  metal  cover,  and  is  suitable  for  the 
purpose  of  sanitation  in  such  places  as  lavatories,  basements, 
small  kitchens,  etc.  Connection  currents  set  up  by  the  heat 
of  the  transformer  maintain  a  continuous  movement  of  the 
air,  which  enters  from  beneath  in  the  impure  state  and 
passes  out  at  the  top  charged  with  ozone. 

The  medium  size  has  four  generating  tubes,  with  an  out- 
put of  400  milligrams  of  ozone  per  hour,  and  a  power  con- 
sumption of  approximately  15  vvatts.  This  is  a  beautifully 
constructed  device,  and  will  harmonize  with  the  finest  fur- 
niture in  any  residence  or  hotel.  The  case  is  of  solid  ma- 
hogany, provided  with  handles  consistent  with  the  finish  of 
the  case,  and  is  used  for  purifying  the  air  in  homes,  theatres, 
hotels,  offices,  etc. 

A  large  size  ozonator,  in  addition  to  the  step-up  trans- 
former, ozonizer,  and  controlling  switches,  is  provided  with 
a  motor  driven  fan.    This  fan  insures  a  flow  of  air  through 


Fig.  2. — Showing  small  type  Ozonator 


the  generating  tubes  (nine  in  number)  and  a  thorough  ex- 
pulsion of  the  ozonized  air  into  the  room,  thereby  increasing 
the  effectiveness  of  the  device.  The  output  of  this  machine 
is  678  milligrams  of  ozone  per  hour.  It  will  deliver  113 
cubic  meters  (4,000  cubic  feet)  of  ozonized  air  per  hour, 
which,  under  ordinary  conditions,  is  sufficient  for  a  room 
of  50,000  cubic  feet  capacity,  such  as  large  offices,  banks, 
theatres,  churches,  public  halls,  etc.  The  power  consump- 
tion of  this  ozonator  is  approximately  78  watts. 

A  fourth,  or  extra  large  ozonator,  is  similar  in  con- 
struction to  the  one  previously  described  (large  size)  but  has 
25  generating  tubes  with  an  output  of  1400  milligrams  of 
ozone  per  hour.  This  type  is  for  use  in  extensive  buildings, 
large  theatres,  factories,  etc.,  where  large  quantities  of  ozone 
are  required.  The  power  consumption  of  this  ozonator  is 
approximately  105  watts. 

Ozone  is  becoming  a  very  important  adjunct  to  all  ven- 
tilating systems,  as  it  is  used  extensively  in  conjunction  with 
blower  heating  and  ventilating  systems,  the  ozone  generating 
tubes  being  placed  in  the  air  intake  of  the  fan,  thus  purify- 
ing the  air  before  it  is  heated  and  distributed.  This  applies 
to  such  places  as  stations,  public  buildings,  departmental 
stores,  etc.  The  most  extensive  system  designed  for  the 
specific  purpose  of  purifying  the  air  by  the  use  of  ozone  is 
the  subways  of  London,  where  8,000,000  cubic  feet  of  air  per 
day  are  ozonized.    Previous  to  this  installation  the  subways 


were  subject  to  much  adverse  criticism,  but  they  arc  now 
favorably  commented  on. 


Operating  Costs  of  Gas  Plant 

Many  of  the  smaller  towns  in  Canada  are  installing  ga- 
engine  plants  of  a  capacity  of  approximately  100  h.p.  or  un- 
der, and  are  apparently  producing  power  at  a  rate  which 
compares  favorably  with  the  figures  shown  in  many  large 
central  stations.  Actual  operating  figures  are,  of  course, 
always  very  difficult  to  obtain,  and  the  following  data  from 
the  records  of  a  municipal  electric  lighting  plant  at  Minster, 
Ohio.,  given  by  Mr.  Utz,  in  a  recent  issue  of  "Power," 
should  be  typical  of  what  might  be  expected  from  these 
plants  under  average  conditions. 

The  plant  consists  of  one  12  x  12-in.  and  one  11  x  12- 
in.,  three-cylinder  vertical  four-stroke-cycle  gas  engines  di- 
rect connected  respectively  to  02. 5  and  50-kw.,  250-volt  di- 
rect-current generators. 

Table  1.  Typical  Daily  Load 


Cu.  ft.  of  gas         Output  in 
Time  consumed  per  hr.        kw.  hrs. 

I  a.m   415  26 

2   410  24 

3    390  24 

4    385  23 

5    375  23 

6    325  13 

7    400  25 

8    550  40 

9    475  36 

10   475  35 

II   475  35 

12  noon   400  26 

1  p.m  ,   375  25 

2    375  45 

a                                          ...  475  36 

4    500  40 

5    475  38 

6    425  26 

7    475  31 

8    585  43 

9    590  43 

10    450  27  • 

11    400  23 

12    325  19 

Total   10,725  723 

Average  gas  consumed  per  kilowatt-hour=14.S  cu.  ft. 
Oil  consumed  -     4  gal. 


Both  engines  have  make-and-break  ignition,  current  for 
engine  No.  1  being  supplied  by  a  magneto  bolted  to  the  en- 
gine frame  and  driven  by  a  friction  pulley  from  the  fly- 
wheel; engine  No.  2  is  supplied  by  a  ^-kw.  generator  belted 
to  the  engine  shaft.  Both  are  equipped  with  batteries  for 
starting  or  for  use  in  case  of  breakdown  of  the  magneto 
or  generator. 

Compressed  air  at  225  lb.  pressure  is  used  for  starting, 
this  being  furnished  by  a  3  x  4-in.  duplex  compressor,  belt- 
driven  by  a  2-h.p.  gas  engine.  Natural  gas  of  about  900  B.t.u. 
per  cu.  ft.  is  used  for  fuel.  The  engines  are  lubricated  by 
the  splash  system  and  use  four  gallons  of  oil  per  24  hours, 
the  oil  costing  19c  per  gallon. 

The  first  cost  of  the  engines,  generators,  air  compressor, 
tanks,  switchboard,  etc.,  was  $9,000.  Engine  No.  I  has  been 
in  service  three  years,  running  about  16  hours  per  day,  and 
engine  No.  2  has  been  in  service  two  years,  running  about  IS 
hours  per  day.    The  repairs  on  these  engines  since  their'  in- 
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stallation  have  been  practically  nothing,  and  the  service  is 
good. 

Owing  to  the  fluctuations  of  the  day  load,  and  the  ease 
of  starting  an  engine,  one  engine  is  started  and  stopped  quite 
frequently.  An  engine  can  be  started,  brought  up  to  speed 
and  cut  in  at  the  switchboard  in  parallel  with  the  other  in 
a  little  over  a  minute. 

Table  No.  1  shows  how  the  load  varies  during  different 
periods  for  a  typical  daily  run,  and  Table  2  gives  the  gas 
consumption  and  electrical  output  for  the  month  of  April, 
1912.  Table  3  gives  figures  on  the  cost  of  power  for  one 
month,  is  fairly  accurate  and  also  a  good  average  for  the 
year. 

Table  2.   Gas  Consumption  and  Electrical  Output  for  One 


Month 

Cu  ft.  of  gas       Output  in    Fuel  cost  per 

Date  consumed  kw.hrs.  kw.h.  in  cts. 
April: 

1                                         9,500  560  0.0050 

2                                         9,850  599  0.0049 

3    10,200  635  0.0048 

4                                        9,825  587  0.0050 

5                                         9,725  566  0.0051 

6    10,950  684  0.0048 

7                                         6,350  369  0.0051 

8   10,000  642  0.0046 

9                                       9,850  625  0.0047 

10    10,050  638  0.0047 

11                                         9,875  653  0.0045 

12    10,000  660  0.0045 

13    10,650  682  0.0046 

14                                         5,875  304  0.005^ 

15    10,125  665  0.0045 

16                                       9,750  621  0.0047 

17    10,950  724  0.0045 

18   ■  .  .  .  10,725  723  0.0044 

19    10,325  ^677  0.0045 

20    10,400  658  0.0047 

21  ...                                 5,550  287  0.0058 

22                                         9,535  561  0.0050 

23                                        9,375  578  0.0048 

24                                         9,175  552  0.0049 

25                                         8,975  536  0.0050 

26                                         9,375  575  0.0048 

27                                         9,775  615  0.0047 

28                                         5,375  276  0,0058 

29    10,900  705  0.0046 

30    10,250  651  0.0047 


Total    283.350  17,608    Av.  0.0482 


Table  3.  Total  Costs  for  Month 

Fuel : 

283,250  cu.  ft.  of  gas  at  0.30c  per  1000  cu.  ft   $84.97 

Labor : 

2  engineers, at  $55  each  110.00 

Oil: 

120  gal.  at  0.19c  per  gal   32.80 

Interest,  depreciation,  etc.,  15  per  cent,  per  annum  on 

$9,000    113.50 


$330.27 

330.27 

Cost  per  kw.hr.  =  1.87c. 

17,608 


Toronto  Section  A.  I.  E.  E. 

The  next  meeting  of  the  Toronto  Section  A.  I.  E.  E. 
will  be  held  in  the  Engineers'  Club  on  Friday  March  28.  Mr. 
F.  W.  Peek,  Jr.,  an  assistant  engineer  to  Dr.  C.  P.  Steinmetz, 
will  speak  on  "High  Voltage  Engineering." 


Electric  Trucks  as  a  Power  Load 

Relative  Importance  of  the  Electric  Truck  as  Compared 
With  Other  Classes  of  Central  Station  Business* 

By  H.  W.  Hillman 

In  the  early  80's  it  was  quite  out  of  the  question  to 
even  consider  a  subject  of  this  kind.  Certainly  it  was  too 
early  to  think  of  a  street  railway  load.  It  was  a  period  long 
before  miscellaneous  heating  devices  and  household  utensils 
had  been  developed,  and  the  splendid,  ever-increasing  indus- 
trial motor  business  was  unknown  to  the  central  station 
manager.  To-day,  however,  there  is  such  a  variety  of  elec- 
tric devices  and  so  many  branches  of  business  that  need  at- 
tention that  it  surely  becomes  interesting  to  analyze  the 
relative  importance  of  the  more  prominent  classes,  and  to 
show  why  one  class  differs  from  another  class  in  character 
and  in  importance. 

What  is  it  that  makes  "one  class  of  business  more  im- 
portant than  another  class  to  the  central  station? 

It  is  difficult  to  remember  a  time  when  central  stations 
did  not  pursue  the  familiar  policy  of  favoring  "long  hour" 
business.  No  one  would  think  of  questioning  the  policy,  and 
so  we  are  led  to  emphasize  that  electric  trucks  offer  the 
desirable  "long  hour"  business.  As  we  advance  with  our 
argument,  it  will  be  found  that  this  "long  hour"  feature 
stamps  the  electric  truck  branch  as  of  far  greater  importance 
than  many  central  stations  have  begun  to  realize.  It  was  the 
"long  hour"  business  which  first  attracted  central  stations 
to  the  industrial  motor  load.  It  was  "long  hour"  business 
which  led  to  such  effective  organization  among  the  central 
stations  in  connection  with  power  bureaus  and  industrial 
motor  salesmen.  Now  it  is  a  rare  occurrence  to  visit  a 
light  and  power  company  that  has  not  vigorously  promoted 
the  motor  business. 

The  National  Electric  Light  Association  has  recently 
sent  out  some  very  interesting  data  relating  to  114  motor 
installations.  It  was  issued  in  book  form  by  the  commercial 
section  and  reflects  great  credit  upon  the  work  and  activity 
of  that  body.  Among  the  motor  departments  of  all  the 
central  stations,  it  will  be  found  of  daily  value.  It  is  inter- 
esting while  perusing  this  compilation  carefully  to  note  that 
29  installations  out  of  44  which  show  load  factor  indicate 
that  it  is  not  over  10  per  cent.  Thus  we  see  that  it  is  not 
over  three  hours  per  day  that  the  29  installations  are  in 
service. 

Long  hour,  uniform  load 

It  is  common  knowledge  that  electric  trucks  are  on 
charge  six  to  eight  hours  each  and  every  night,  and  surely 
we  are  warranted  in  claiming  a  marked  advantage  for  the 
electric  truck  on  account  of  such  long  hour  business. 

This  load  factor  of  30  to  35  per  cent,  is  uniform.  It 
does  not  vary  with  the  size  of  the  truck  nor  with  the  num- 
ber of  batteries  on  charge,  except,  as  has  been  forcibly 
brought  out,  that  in  a  large  size  garage  one-half  of  the  in- 
stallation can  be  charged  the  fore  part  of  the  night  and  the 
balance  the  latter  part.  By  this  practice  the  central  station 
secures  a  12  to  16-hour  load  of  uniform  character. 

Next  your  attention  is  drawn  to  the  "low  demand"  of 
the  electric  truck.  For  the  same  amount  of  plant  equip- 
ment necessary  to  operate,  the  electric  truck  has  eight  and 
one-half  times  the  earning  capacity  of  the  electric  flat-iron. 
While  it  takes  86  irons  to  equal  the  annual  income  from  one 
two-ton  truck,  the  irons  demand  51.6  kw.  to  operate,  against 
6  kw.  for  the  truck. 

For  fear  that  some  sales  manager  may  question  my 
comparison  of  the  small  electric  iron  with  the  large  im- 
portant truck,  I  have  made  comparisons  with  12  classes  of 
central  station  business  other  than  the  irons;  that  is,  I  have 

"Read  before  the  Electric  Vehicle  Association  of  America. 
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marched  boldly  into  his  camp  with  practically  every  branch 
of  business  associated  with  the  electrical  industry.  Annual 
income  per  kw.  of  plant  equipment  necessary  to  operate  I'i 
different  classes  of  installations: 


Installations.  Annual  Income 

per  kw. 

1.  One    two-ton    truck   $  8G.00 

2.  Residence,  small    15.22 

3.  Retail  store,  small   31.75 

4.  Church     32.57 

5.  Industrial  one-motor    43.16 

6.  Industrial  two-motor   41.18 

7.  Industrial  three-motor   19.61 

8.  Industrial  eight-motor   50.96 

9.  Industrial  twenty-motor   35.11 

10.  Residence,  large   63.04 

11.  Drug  store  118.40 

12.  Saloon  191.51 


Above  comparison  is  made  from  data  recently  secured 
from  thirty  central  stations,  showing  average  rate  per  kw.hr., 
monthly  consumption  in  kw.hrs.,  maximum  demand  per  kw. 
and  connected  load.    Size  of  cities  as  follows: 

1  in  excess  of  1,000,000  population. 

4  between  200,000  and  500,000  population. 

7  between  100,000  and  200,000  population. 

8  between  50,000  and  100,000  population. 

9  between  25,000  and  50,000  population. 
1  less  than  25,000  population. 

The  above  table  of  comparison  brings  out  clearly  that 
the  electric  truck  business  stands  at  the  head  of  the  list  as 
an  income  getter.  .  It  stands  at  the  head  of  the  list  in  re- 
spect to  the  small  demand  upon  the  plant  equipment,  and 
again  it  stands  at  the  head  of  the  list  for  long  hour  business. 

A  good  income  getter 

As  a  matter  of  fact  it  is  unique  in  a  great  many  ways. 
While  the  drug  store  and  the  saloon  business  apparently 
make  the  better  showing,  neither  one  nor  the  other  pos- 
sesses the  broad  extensive  field  which  the  electric  truck 
business  is  bound  to  enjoy. 

Glance  for  a  moment  at  the  five  motor  installations  in 
the  table.  Who  would  have  thought  that  electric  trucks 
would  make  such  an  excellent  showing  when  compared  with 
the  prize  branch  of  the  central  station  business;  that  branch, 
the  rapid  and  extensive  development  of  which  has  astonished 
the  entire  industrial  world;  a  business  now  rich  with  power 
bureaus,  power  engineers,  power  solicitors  and  power  ac- 
complishments second  to  none  in  connection  with  the  history 
of  the  electrical  industry.  Perhaps  some  one  is  wondering 
if  the  data  is  authentic  and  accurate.  Let's  read  the  note 
at  the  bottom  of  the  table.  Then  we  may  surely  feel  that 
it  is  representative  and  practical,  answering  the  purpose  as 
set  forth. 

A  house  wiring  campaign  is  a  very  common  class  of 
business  for  the  central  station  manager  to  exploit.  In  a 
western  city  some  1,350  houses  were  wired  during  a  period 
of  18  months.  Only  67  extensions  had  to  be  made  "off  the 
lines"  and  only  six  solicitors  were  employed  to  promote  this 
business.  Many  a  central  station  has  conducted  a  similar 
campaign,  and  has  thus  not  only  prepared  the  way  for  a 
large  residence  lighting  business,  but  likewise  arranged  so 
as  to  easily  promote  business  later,  covering  miscellaneous 
heating  devices  and  household  utensils. 

Like  the  motor  business,  all  of  this  work  is  admirable. 
But  if  the  central  station  sales  manager  realized  that  only 
fifty  electric  trucks  would  produce  the  same  annual  income 
which  is  derived  from  1,350  houses,  would  he  start  out  boldly 
with  six  solicitors?  Would  he  adopt  an  aggressive  policy 
if  some  one  should  remind  him  that  all  the  truck  business 
could  be  taken  on  without  the  purchase  of  any  additional 


plant  equipment?  Would  he  put  on  twice  six  solicitors  if 
he  actually  realized  the  value  of  long  hour  business  and  the 
enormous  field  which  is  loudly  calling  for  promotion  and  de- 
velopment? Will  it  encourage  the  central  station  sales  man- 
ager to  employ  truck  salesmen  when  he  realizes  that  in  the 
Newark  territory  181  electric  trucks  have  been  placed  in 
operation,  with  the  excellent  result  that  the  automobile  de- 
partment showed  a  profit  even  during  the  year  1912? 

Returning  again  to  the  point  of  "low  demand."  This 
is  a  feature  of  vast  importance  and  perhaps  can  be  em- 
phasized most  forcibly  at  this  time  by  reminding  you  of 
the  high  demand  of  certain  other  classes  of  business  and  the 
effect  upon  the  development  and  growth  of  such  business. 
Let  us  consider  the  situation  regarding  an  electric  cooking 
and  baking  outfit  for  the  residence  kitchen.  It  advanced 
from  the  laboratory  into  the  engineering  department;  from 
there  into  production,  and  was  commercialized  to  a  limited 
extent.  But  electric  cooking  and  baking  by  electricity  is  not 
being  extensively  exploited.  The  demand  is  too  high  for 
the  income  possible. 

The  oven  alone  had  a  demand  of  2.2  kw.  With  the  addi- 
tion of  the  meat  broiler,  the  cereal  cooker  and  the  variety  of 
necessary  cooking  appliances  the  demand  would  run  as  high 
as  5  kw. ;  to  be  conservative  let  us  say  4  kw.  This  is  two- 
thirds  of  the  demand  required  for  a  two-ton  truck,  which 
has  an  annual  earning  capacity  of  .$516.  But  the  cooking 
and  baking  outfit  has  to  compete  with  coal  at  $7  per  ton, 
and  at  a  special  rate  of  5  cents  per  kw.  hour.  My  bills  for 
five  consecutive  years  averaged  $5.66  per  month  in  a  family 
of  five  with  one  servant.  In  other  words  with  two-thirds 
the  demand  the  annual  income  would  be  about  $68,  against 
$516  for  the  truck. 

Most  energetic  efforts  have  been  made  to  lower  this  de- 
mand by  utilizing  the  principle  of  the  fireless  cooker  for 
conserving  heat,  but  until  this  is  effectually  accomplished 
electric  cooking  among  residences  will  not  be  extensively  ex- 
ploited because  of  high  demand,  because  it  does  not  possess 
the  advantageous  feature  of  low  demand  which  the  electric 
truck  enjoys. 

I  want  to  emphasize  this  point  of  "low  demand"  still 
further  by  referring  to  another  branch  of  business  in  con- 
nection with  which  high  demand  has  held  back  development 
and   commercial   exploitation  by  the  central  station. 

In  building  my  house  in  Schenectady  I  wired  completely 
with  heavy  feeders  for  a  thorough  test  of  electric  house- 
heating.  For  months  my  furnace  was  not  operated  at  all 
and  entire  dependence  was  placed  upon  the  electric  heating 
system.  In  six  rooms  upstairs  one  kw.  each  was  required. 
In  the  large  living  room  downstairs,  three  1  kw.  heaters  were 
installed.  The  complete  installation  required  12  kw..  or 
twice  the  demand  of  a  two-ton  truck.  To  compete  with 
coal  the  annual  income  should  not  be  more  than  $125  to 
$150  for  heating  that  size  of  residence.  Thus  we  see  that 
with  only  one-fourth  the  income  of  the  electric  truck  the 
demand  would  be  approximately  double.  It  would  be  a 
great  burden  on  the  central  stations  to  exploit  electric 
house-heating  at  the  present  time,  for  the  reason  of  high 
demand.  Such  a  class  of  business  requires  that  the  current 
be  distributed  into  outlying  territory.  Even  if  generator 
capacity  could  be  easily  secured,  or  if  it  were  at  present 
available,  extensions  would  be  required  all  along  the  line, 
from  the  station  to  the  incandescent  lamp,  including  primary 
and  secondary  lines,  transformers,  meters,  etc. 

No  distributing  outlay 

But  this  is  not  true  regarding  the  electric  truck  business. 
It  not  only  possesses  the  advantage  of  "low  demand,"  but 
the  current  does  not  have  to  be  distributed  into  the  outly- 
ing territories.  Without  change  of  any  of  the  system  the 
business  can  be  exploited.  Neither  a  change  in  the  distri- 
buting system  nor  a  change  in  the  station  proper,  not  even 
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increased  generator  capacity,  because  the  batteries  are 
charged  at  night. 

Was  there  ever  a  branch  of  business  possessing  such 
splendid  advantage?  Is  it  any  wonder  that  sales  managers 
are  beginning  to  organize  to  handle  electric  truck  business 
aggressively? 

Surely  the  time  will  come  when  house-heating  and  cook- 
ing and  baking  and  innumerable  other  electrical  fields  will 
be  thrown  open  for  active  exploitation,  but  to-day  the  path 
of  least  resistance  leads  to  the  electric  truck  class  of  busi- 
ness, and  as  related  to  all  other  branches  which  the  central 
station  deals  with,  there  is  no  other  of  equal  importance  at 
the  present  time.  But  it  needs  more  attention  from  the  sales 
manager  of  the  central  station.    It  is  a  selling  proposition. 

I  have  shown  that  the  current  is  abun-dantly  available. 
We  all  know  that  electric  trucks  are  thoroughly  developed 
and  successful  as  a  commercial  product.  What  the  business 
needs  is  the  benefit  of  the.  sales  manager's  experience,  his 
judgment,  his  approval,  his  influence  with  the  public,  his 
influence  with  his  own  organization.  Wherever  this  policy 
prevails,  there  we  may  look  for  progress. 

Baltimore,  for  example,  adopted  this  policy,  and,  better 
yet,  has  organized  to  push  the  sale  of  electric  trucks.  Be- 
sides the  great  advantage  gained  from  the  hearty  support 


of  the  sales  manager,  there  is  an  automobile  department  and 
its  manager.  He  has  a  truck  salesman,  giving  undivided  at- 
tention to  the  subject.  On  a  recent  important  deal  five  truck 
men  were  available,  impressing  the  customer  with  the  idea 
that  the  Baltimore  company  is  intensifying  the  truck  busi- 
ness. This  is  one  of  the  reasons  why  upwards  of  75  trucks 
have  been  placed  by  that  company  in  a  comparatively  short 
time. 

We  appeal  for  the  same  intensity  and  activity  which  the 
sales  manager  puts  into  the  subject  of  isolated  plants.  We 
appeal  for  the  same  character  of  literature  which  is  found 
in  the  power  bureau,  which  is  distributed  to  customers  and 
which  reads  something  like  this:  "We  will  gladly  send  a 
motor  engineer  to  your  factory;  we  will  make  a  test  of  your 
steam  plant;  we  will  submit  to  you  a  proposition  showing 
the  economy  by  the  use  of  our  motor  service."  That  will 
imply  that  truck  salesmen  are  available  to  send  out;  that 
they  are  posted  to  meet  the  arguments  of  competitors,  and 
that  they  are  educated  regarding  all  kinds  of  batteries.  Then 
will  the  electric  truck  business  commence  to  boom.  Then 
30,000  motor  trucks  mentioned  in  one  of  your  recent  pam- 
phlets will  mount  up  to  300,000,  and  instead  of  8,000  only 
being  electrics,  the  ratio  will  be  reversed;  235,000  will  be 
electrics  and  the  balance  may  be  gas. 


Campbellford,  Trent  Canal,  a  Power  Centre 

Two  Hydro  Electric  Plants,  Pulp  Mill  and  Paper  Mill— The 
Town  and  Surrounding  Country  Well  Served 


In  the  Electrical  News  of  June,  1910,  a  description  of  the 
preliminary  development  works  of  the  Seymour  Power  & 
Electric  Company  at  Campbellford  on  the  Trent  Valley  Can- 
al was  given  in  detail.  At  that  time  two  generators  had  been 
installed  and  power  was  being  transmitted  to  a  number  of 
points  in  the  company's  system.  Since  that  date  the  Sey- 
mour Power  &  Electric  Company  has  been  included  in  the 
larger  scheme  of  the  Electric  Power  Company,  the  power 
development  at  this  point  has  been  completed  and  this  plant 
has  been  tied  in  with  all  the  other  generating  plants  of  the 
Electric  Power  Company  on  their  44,000  volt  distribution 
loops. 

The  power  house  at  Campbellford  is  situated  at  what  is 
known  as  Stephens'  Dam.  This  power  plant  started  up  in 
December,  1909,  with  two  600  kw.  generators  and  23  miles  of 
44,000  volt  transmission  line  to  Delora.  The  power  develop- 
ments in  this  area  have  been  so  rapid  that  the  company  pro- 
ceeded to  complete  the  installation  as  quickly  as  possible  and 


the  power  house  now  contains  five  600  kw.,  2400  volt,  60  cycle, 
3-phase,  150  r.p.m.  vertical  shaft  generators.  The  general 
appearance  of  the  completed  power  house  is  shown  in  one  of 
the  photographs  herewith.  ' 

In  addition  to  the  above  mentioned  generator  the  power 
house  also  now  contains  one  60-kw.  vertical  shaft,  turbine 
exciter,  125  volts;  one  75-kw.  induction  motor-driven  exciter, 
135  volts;  four  1135  kv.a.,  3-phase,  water-cooled  transformers, 
3400/44000  volts;  two  out-going  44,000  volt  lines  connecting 
to  the  Electric  Power  Company's  system  which  now  com- 
prises about  300  miles  of  44,000  volt  line  and  twenty-two 
44,000  volt  sub-stations,  together  with  several  other  power 
houses  which  have  been  described  from  time  to  time  in  the 
Electrical  News. 

The  demand  for  power  over  this  area  has  increased  at 
such  a  rate  that  it  has  also  been  found  advisable  to  utilize 
a  water  development  owned  and  operated  by  the  town  of 
Campbellford.     To  this  end  arrangements  were  made  be- 


Power  house,  Seymour  Power  &  Electric  Company 


Campbellford  municipal  power  house 
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Seymour  Power  &  Electric  Co. — Five  600  kw  units 


Motor  equipment,  Northumberland  Pulp  Company 


tween  the  Electric  Power  Company  and  the  town  wherel^y 
a  1,000  kw.  generator  was  installed  in  the  town  power  house. 
The  power  so  generated  is  transmitted  to  the  step-up  trans- 
forming station  at  the  company's  own  generating  plant  at 
Stephens'  Dam,  where  it  is  also  used  to  feed  the  44,000  volt 
lines  of  the  main  system.  This  machine  is  of  Swedish  Gen- 
eral Electric  manufacture. 

An  interesting  feature  of  the  power  demand  in  Camp- 
bellford  has  reference  to  the  requirements  of  the  mill  of  the 
Northumberland  Pulp  Company,  a  subsidiary  of  the 
Electric  Power  Company.  This  mill  is  situated  about 
three  miles  from  the  generating  plant  and  current  is  supplied 
to  it  from  the  44,000  volt  line.  The  voltage  is  here  stepped 
down  to  2400  volts  by  means  of  two  1135  kv.a.  3-phase  water- 
cooled  transformers.  These  transformers  feed  two  induc- 
tion motors,  one  600  h.p.,  2400  volt  unit,  C.G.E.  type,  and 
one  1,000  h.p.  2400  volt  Swedish  General  Electric  unit.  Both 
of  thes^;  are  direct-connected  to  pulp  grinders.  All  the  small- 
er machinery  in  the  mill  is  also  motor  driven,  including  such 
equipment  as  centrifugal  pumps  (requiring  one  25  h.p.  motor 
direct-connected  to  each  of  two  pumps);  wet  machines; 
barkers;  conveyors;  centrifugal  screens,  etc.    All  the  smaller 


motors  are  220  volt  machines  and  of  7.j  h.p.  capacity  or 
under.  Current  for  these  is  supplied  through  three  75  kw. 
2200/220  volt  self-cooled  transformers. 

In  the  initial  plan  of  this  pulp  mill  no  special  provision 
was  made  for  preventing  the  moisture  from  the  pulp  grinders 
working  its  way  back  to  the  motor  and  transformer  com- 
partments and  as  a  result  difficulty  was  encountered  in  main- 
taining proper  insulation  in  this  equipment.  The  difficulty 
was  later  overcome  by  the  installation  of  a  42-in.  motor-driven 
fan  located  in  the  partition  which  separates  the  pulp  mill  sub- 
station from  the  grinder  room.  This  fan  draws  air  from  out- 
side the  sub-station  building  and  delivers  it  into  the  grinder 
room  so  that  it  now  serves  the  double  purpose  of  cooling 
the  transformers  and  keeping  the  steam  and  moisture  away 
from  the  motors  and  transformer  equipment.  The  pulp  com- 
pany use  about  2,000  h.p.  continuously  for  24  hours  each  day. 

The  Northumberland  Paper  &  Electric  Company,  of 
Campbellford  are  another  industry  which  have  recently  elec- 
trified part  of  their  mill  and  now  use  four  50  h.p.  induction 
motors  on  beaters  and  two  75  h.p.  induction  motors  on  Jor- 
dans  in  addition  to  several  smaller  motors  for  conveyors, 
etc.,  taking  in  all  about  300  h.p.    This  is  supplied  by  the 
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1125  K  VA.  TRANSFORMERS    -».* 000  -  2.400  VOLTS. 

Layout  of  substation,  motor  and  grinding  rooms — Northumberland  Pulp  Company 
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Electric  Power  Company  from  the  same  sub-station  that  fur- 
nishes power  to  the  Northumberland  Pulp  Company. 

.  The  value  of  this  type  of  load  on  any  electric  system  is 
shown  by  the  unusually  favorable  load  factor  now  maintained 
by  the  Electric  Power  Company  throughout  their  entire  sys- 
tem. The  peak  load  on  this  system  has  grown  very  rapidly 
and  in  December,  1912,  just  three  years  after  the  Stephens' 
Dam  power  house  commenced  operation  with  a  load  of  30'0 
h.p.,  the  peak  had  grown  to  15,000  h.p.  with  a  daily  load  fac- 
tor usually  exceeding  80  per  cent. 

This  load  of  15,000  h.p.  is  very  close  to  the  total  generat- 
ing capacity  of  the  system  and  arrangements  have  been  made 
with  the  Northumberland  Pulp  Company,  that,  when  neces- 
sary, their  load  can  be  pulled  off  for  a  short  time  when  the 
peak  on  the  total  system  threatens  to  overload  the  generators. 
This,  at  the  worst,  is  only  for  a  couple  of  hours  a  day 
during  the  shortest  days  of  the  winter  season.  Within  the 
last  few  weeks  the  new  power  house  at  dam  No.  5,  at  Frank- 
ford  which  is  about  five  miles  north  of  Trenton  on  the  Trent 
Valley  canal  has  been  placed  in  commission  and  now  contri- 
butes about  4,000  h.p.  to  the  total  generating  capacity  of  this 
system.  This  installation  consists  of  four  650  kw.  6600  volt, 
60  cycle,  3-phase  vertical  shaft,  Swedish  General  Electric 
generators,  each  driven  by  a  1,200  h.p.  Boving  turbine.  Other 
electrical  equipment  includes  one  75  kw.  turbine  driven  ex- 
citer; one  75  kw.  induction  motor  driven  exciter  and  switch- 
board equipment  furnished  by  the  Monarch  Electric  Company 
of  Montreal.    No  sub-station  has  been  built  at  this  point  but 


power  is  transmitted  at  the  generated  pressure  of  6600  volts 
over  four  circuits  of  300,000  cm.  stranded  aluminium  cable 
to  the  transforming  station  at  dam  No.  3  which  was  de- 
scribed in  the  June,  1912,  issue  of  the  Electrical  News.  Suf- 
ficient transformer  equipment  has  been  supplied  at  this  point 
to  take  care  of  all  the  power  generated  at  both  dam  No.  2  and 
dam  No.  5  and  step  it  up  to  44,000  volts.  The  recent  addition 
at  this  point  of  a  3,000  kv.a.  step-up  transformer  brings  the 
present  capacity  to  9000  kv.a.  in  three  3000  kv.a.  units. 

Anticipating  continued  rapid  increase  in  the  power  de- 
mand in  central  Ontario  the  Electric  Power  Company  are  also 
pushing  forward  to  completion  the  Healy  Falls  power  house 
development  which  is  situated  on  the  Trent  River  six  mil^s 
north  of  Campbellford.  At  this  point  there  is  a  head  of  76 
ft.  and  the  power  house  is  designed  for  four  5,600  h.p.  tur- 
bines each  of  which  is  to  be  direct-connected  to  one  hori- 
zontal shaft  3,750  kv.a.  60  cycle,  3-phase,  6600  volt  generator. 
The  equipment  which  will  be  immediately  installed  in  this 
power  house  and  which  is  already  on  order  consists  of  two 
5,600  h.p.  Escher  Wyss  turbines;  two  3,750  kv.a.  C.  G.  E. 
generators;  one  160  kw.  turbine  driven  exciter,  C.G.E.  type; 
one  160  kw.  induction  motor  driven  exciter,  C.G.E.  type, 
and  three  3,750  kv.a.  3-phase  transformers  6600/44000  volts 
supplied  by  the  Canadian  Westinghouse  Company.  Switch- 
ing equipment  for  the  above  apparatus  and  two  44,000  volt 
outgoing  lines  will  also  be  supplied  by  the  Westinghouse 
Company.  It  is  expected  that  the  Healy  Falls  plant  will  be 
sufficiently  advanced  to  carry  next  winter's  peak  load. 


Toronto's  Hydro  Electric  Distributing  System 


By  Mr.  J.  G.  Jackson 


The  construction  work  on  the  distribution  system  of  the 
City  Electrical  Department,  later  the  Toronto  Hydro-electric 
System,  was  started,  so  far  as  the  general  plans,  etc.,  were 
concerned, 'in  the  latter  part  of  1908.  Actual  construction  on 
the  underground  sections  commenced  in  August,  1909.  The 
major  portion  of  the  work,  however,  was  done  from  1910  to 
1912. 

The  system  consists  of  eight  substations,  fed  from  a 
13,200  volt  bus  in  the  Toronto  station  (Strachan  avenue)  of 
the  Ontario  Flydro-electric  Power  Commission:  a  2200/115- 
230  volt  distribution  system  for  general  lighting,  with  inci- 
dental power  at  550  or  other  voltage;  a  street  lighting  sys- 
tem; and  a  13,200/550  volt  three-phase  power  network. 

The  major  portion  of  the  distribution  is  accomplished 
by  means  of  overhead  construction.  A  considerable  portion 
of  the  business  section,  however,  is  covered  by  underground. 

General 

In  designing  the  distribution  system,  the  following  points 
were  kept  in  view.  It  was  necessary  to  supply  a  waterworks 
pumping  load  with  a  total  connected  capacity  of  14,375  h.p., 
comprising  8,925  h.p.  for  general  pumping  and  5,450  h.p.  for 
fire  and  other  occasional  purposes,  the  load  being  taken  at 
three  difTerent  stations;  total  maximum  demand  equals  7,650 
h.p.  A  street  lighting  system  was  to  be  provided  to  super- 
cede a  system  consisting  of  ancient  arc  lights,  together  with 
intermediate  gas  lighting.  Also  provision  was  to  be  made  for 
the  supplying  of  light  and  power  at  any  point  in  the  city  so 
far  as  practicable. 

The  city  covered  an  area  of  28  square  miles,  approxi- 
mately the  greatest  dimensions  being  10  miles  long  and  4 
miles  wide,  with  a  total  of  approximately  412  miles  of  streets. 
The  load  to  be  provided  for  on  account  of  the  waterworks 
and  street  lighting  could  be  easily  determined.    For  the  gen- 


eral lighting  and  power  load,  however,  it  was  necessary  to 
design  a  system  upon  which  it  would  be  possible  to  connect 
with  the  least  inconvenience  almost  any  load  which  might 
occur.  So  far  as  any  other  than  exceptional  loads  are  con- 
cerned, this  was  best  accomplished  by  the  provision  of  a 
secondary  net-work  of  such  capacity  as  would  be  expected  to 
supply  the  total  load  existing  at  any  point.  The  fact  that  the 
distribution  system  was  being  constructed  before  the  loads 
were  actually  secured  made  necessary  a  liberal  capacity  in 
the  initial  installation,  as  well  as  such  flexibility  as  would 
make  it  possible  to  take  care  of  rapidly  growing  loads,  in 
any  district,  with  the  least  possible  delay. 

Primary  and  Secondary  Voltages 

13.200  volts  was  chosen  as  the  general  transmission  volt- 
age, upon  consideration  of  the  distances  to  be  covered,  and 
in  view  of  the  fact  that  this  voltage  was  being  standardized 
for  their  system  by  the  Ontario  Hydro-electric  Power  Com- 
mission. It  has  also  considered  that  13,200  volts  was  suffi- 
ciently low  to  permit  of  its  utilization  for  general  distribution 
purposes.  2200  (or  2300)  volts  was  decided  upon  as  an  inter- 
mediate primary  voltage  for  lighting  and  power  distribution, 
as  it  was  intended  that  the  feeder  lengths  would  be  suffi- 
ciently short  to  permit  satisfactory  operation  with  this  volt- 
age. This  also  made  it  possible  to  connect  2200  volt  motors 
directly  to  the  primary  lines. 

In  this  connection, it  might  be  noted  that  an  investigation 
to  determ  ine  the  proper  voltage  for  the  waterworks  pumping, 
the  motors  ranging  from  500  to  1500  h.p.  sizes,  indicated  that 
the  efficiency  and  cost  of  13,200  volt  motors  as  against  2200 
volt  motors  and  transformers  would  be  practically  identical, 
with  a  tendency  on  the  part  of  the  manufacturers  to  favor 
the  lower  voltage. 

Secondary  lighting  and  power  voltages  of  115  volt  and 
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230  volt  single  phase  and  550  volt  three-phase,  were  of  course 
determined  by  the  voltage  of  the  loads  to  be  supplied. 

Stations  and  Station  Details 

The  eight  substations  provided  were  located  at  such 
points  as  would  make  the  intervening  distances  as  nearly 
equal  as  possible,  and  at  such  points  as  were  suited  for  water- 
works purposes.  The  station  structures  were  erected  by  con- 
tract, but  all  electrical  construction,  including  pipe  and  duct 
lines,  cable  works,  switch  structures,  switch  installation,  and 
switchboards,  including  the  panels,  etc.,  were  designed  and 
erected  by  the  staff,  as  it  was  considered  that  the  particular 
characteristics  in  design,  and  class  of  workmanship,  together 
with  low  cost  and  quick  results  could  be  obtained  in  this 
way. 

The  stations  in  general  contain  l.'3,200  volt  switching 
equipment  for  the  main  feeders  from  the  terminal  station  to 
the  substation,  supplying  such  busses  in  the  substation,  from 
which  13,200  volt  sub-feeders  were  taken  ofi,  either  for  light- 
ing and  power  transformers  in  the  station,  or  for  sub-feeders 
to  other  points.  The  13,200  volt  bus  arrangement  at  the  ter- 
minal station  was  laid  out  as  a  double  ring.  Each  trans- 
former bank  of  the  original  installation  fed  a  separate  bus 
section,  the  sections  being  tied  by  means  of  sectionalizing 
oil  switches,  and  each  feeder  and  transformer  bank  being 
equipped  with  two  "H"  switches  to  permit  the  selective  con- 
nection of  either  the  main  or  the  emergency  bus.  This  ar- 
rangement makes  it  possible  to  kill  any  bus  without  inter- 
rupting the  service,  and  to  disconnect  any  transformer  bank 
feeding  its  bus  section  from  the  sectionalizing  switch. 

The  13,200  volt  busses  in-the  substations  consist  of  two  or 
more  sections,  connected  by  busses  to  switches,  each  section 
being-  supplied  by  one  or  more  feeders,  such  feeders  from 
these  busses  being  equipped  with  a  single  oil  switch,  mainly 
of  the  Westinghouse  "E"  type. 

The  less  importance  of  the  substation  busses,  and  the 
fact  that  most  of  the  loads  supplied  by  these  feeders  are  fed 
by  more  than  one  feeder,  was  considered  to  justify  the  omis- 
sion of  an  alternative  bus.  The  bus  to  switches,  however, 
made  it  possible  to  feed  any  bus  section  from  other  than  its 
own  particular  feeder.  In  the  case  of  long  feeders  looping 
through  all  or  several  sub-stations  an  incoming  and  outgoing 
"H"  switch  was  provided  in  each  station,  together  with  a  sub- 
station feeder  switch,  making  a  "T"  connection  to  a  short 
bus  between  the  incoming  and  outgoing  switches. 

Brickwork  and  reinforced  concrete  slabs  have  been  used 
entirely  for  cell  construction.    The  size  brick  used  not  being, 

in-  X  4  in.  X  2J4  in.,  standard  in  this  country,  it  was  neces- 
sary to  have  it  specially  burned.  In  view  of  the  fact  that 
vitrified  brick  of  the  proper  characteristics  could  not  be  ob- 
tained locally,  softer  pressed  brick  was  employed.  No  seri- 
ous chipping  of  the  brickwork  has,  however,  resulted.  The 
slab  work  was  made  up  as  required,  and  was  principally 
1:2:4  mix,  2  in.  thick,  and  costing  approximately  18  cents  per 
square  foot.  Doors  were  made  of  asbestos  board  of  J4  in. 
thickness,  on  16  in.  x  7  ft.  6  in.  frames,  the  panels  in  front  of 
the  disconnecting  switches  being  wire  glass,  thus  permitting 
easy  inspection. 

Busses  are  of  2  in.  x  %  in.  flat  copper,  and  jumpers  of 
1  in.  diameter  copper  tubing  1-16  in.  wall.  It  was  considered 
that  a  more  satisfactory  structure,  and  with  more  pleasing 
appearance  would  be  obtained  by  the  use  of  brick  rather  than 
concrete,  as  previous  experience  with  concrete  structures  had 
indicated  that  particularly  accurate  form  work  and  workman- 
ship was  necessary  in  order  to  produce  a  satisfactory  struc- 
ture, and  that  it  was  more  difficult  to  do  any  cutting  or  make 
any  alterations  to  the  structure  at  any  time  afterward.  Con- 
siderable difficulty  was,  however,  experienced  in  getting  the 
bricklayers  up  to  the  point  where  they  would  lay  a  reasonable 
number  of  bricks  per  day.    The  pressure  brought  to  bear 


upon  them  resulted  in  a  number  of  visits  from  the  "walking 
delegate."  When  it  was  pointed  out  to  him,  however,  that 
the  rate  which  the  bricklayers  apparently  thought  sufificiently 
great  figured  out  to  65  bricks  per  day,  or  approximately  one 
brick  in  every  714  minutes,  the  result  was  that  it  was  found 
possible  to  lay  approximately  200  bricks  per  day,  per  mason. 
This,  of  course,  included  the  laying  of  slabs,  setting  of  fas- 
tenings, cutting  for  conduit  work,  etc. 

2200  volt  Black  Monson  slate  panels  are  provided  on  the 
2200  volt  switchboards  and  high  tension  control  panels,  the 
2200  volt  panels  being  18  in.  wide,  and  high  tension  control 
panels  12  in.  2200  volt  switches  up  to  300  amperes  capacity, 
are  mounted  on  the  back  of  the  slate  panels.  Masonry  struc- 
tures with  barrier  walls  are  provided  in  the  basement  under 
the  2200  volt  structure  for  the  purpose  of  mounting  discon- 
necting switches,  etc.,  and  also  the  heavy  oil  switches  which 
cannot  be  conveniently  accommodated  on  the  switchboard 
panels.  Control  panels  carry  the  necessary  instruments  and 
control  switches  for  operating  the  high  tension  equipment. 
A  125  volt  40  ampere-hour  storage  battery  with  a  200  am- 
pere discharge  rate  for  1  minute,  is  provided  in  each  station 
for  the  operation  of  the  switches,  signal  lamps,  and  emer- 
gency lighting. 

To  protect  the  lamp  circuits  from  high  voltage  during 


Standard  Toronto  H.  E.  transforming  station 

the  charging  of  the  storage  battery,  all  lamps  are  connected 
to  a  third  bus,  which  is  arranged  to  be  ordinarily  in  parallel 
with  ofte  side  of  the  main  control  bus.  The  throwing  of  the 
battery  switch  for  connection  to  the  motor-generator  set 
when  charging,  separates  the  lamp  bus  and  connects  it  to 
Cell  55  of  the  battery.  All  switchboard  wiring  is  asbestos 
covered. 

General  Lighting 

The  average  length  of  the  feeders  worked  out  at  12,000 
feet  of  which  3,000  feet  consists  of  the  distributor  portion,  to 
which  the  transformers  were  connected,  and  9.000  feet  of 
feeder  from  this  point  to  the  substation.  The  simple  form  of 
primary  adopted  makes  it  possible  to  operate  long  sections 
of  the  primary  as  the  single  feeder,  breaking  up  such  sections 
later  by  simply  cutting  the  distributor  into  such  lengths  as 
the  load  might  require,  and  running  additional  feeders  to 
these  points.  Comparisons  of  the  investment  and  the  fixed 
charges  as  against  losses,  resulted  in  the  fixing  of  the  prim- 
ary size  at  3/0  for  an  assumed  loading  of  ISO  amperes.  Tlie 
No.  2  secondary  bus  parallels  the  primary,  the  No.  2  second- 
ary being  determined  by  the  fact  that  with  the  sizes  of  trans- 
formers provided  for,  the  dropping  off  of  one  transformer 
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when  feeding  through  the  next  transformer  would,  under  full 
load  conditions  add  only  1  per  cent,  to  the  secondary  drop. 

The  secondary  wiring  on  the  side  streets  consists  of  Nos. 
6,  4,  and  2  outers,  with  occasional  larger  sizes,  the  neutral 
being  almost  in  all  cases  No.  4  on  the  main  feeders,  and  No. 
0  on  the  cross  streets,  being  mainly  No.  4  on  the  streets  at 
right  angles  with  the  primaries,  and  No.  6  on  the  cross  streets. 
These  sizes  of  secondary  wiring  were  determined  by  the 
average  loading  assumed,  and  the  allowance  of  a  maximum 
secondary  drop  of  3  per  cent.  Comparisons  were  made  be- 
tween the  sizes  of  copper  which  would  result  in  this  drop  for 
the  assumed  loadings  and  larger  sizes,  and  it  was  determined 
that  this  was  practically  "the  most  economical  point,  particu- 
larly as  the  loadings  might  be  different  from  those  assumed. 
Any  error  in  size  resulting  from  this  could  be,  in  general, 
easily  corrected  when  the  loading  developed,  as  double  side 
wiring  was  provided  for,  and  single  side  installed  until  the 
development  of  the  load. 

All  transformers  are  ptovided  with  fuses  on  the  primary 
side  only,  and  are  connected  solidly  to  the  secondary  bus, 
which  is  broken  at  intervals,  intended  in  general  to  cover  4 
or  5  transformers,  these  secondary  breaks  being  arranged  for 
fusing  in  case  it  appears  that  any  improvement  in  regulation 
or  saving  in  capacity  would  result  from  a  tie.    No  other  fus- 
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Wiring  diagram  of  typical  substation 

ing  than  for  bus  sectionalizing  are  provided  on  the  secon- 
daries. 

The  lighting  transformers  in  general  range  in  size  from 
15  to  30  kw.  capacity,  the  general  size  assumed  in  the  layout 
being  25  kw.  Transformers  are  installed  as  nearly  as  pos- 
sible at  the  junction  of  the  service  to  the  cross  streets  with 
the  primary  lines  in  order  to  avoid  drop.  Neutrals  are 
grounded  at  all  transformer  poles  by  means  of  a  %  in.  gal- 
vanized pipe  driven  6  feet  into  the  ground.  As  the  neutrals 
are  practically  continuous,  there  may  be  a  thousand  or  more 
such  grounds  in  parallel.  This  has  proven  very  efYective. 
Ground  wires  are  provided  at  each  transformer  pole,  the 
transformer  cases  being  grounded  to  this  wire,  to  which  the 
lightning  arresters  are  also  connected,  thus  resulting,  in  a 
direct  path  from  the  ground  side  of  tlje  lightnirig  arrester  to 
the  transformer  case. 

Street  Lighting — Overhead  District 

It  was  determined  to  use  tungsten  street  lighting,  mount- 
ing a  lantern  fixture  on  the  concrete  poles.  For  this  purpose 
a  y2  in.  pipe  was  provided  in  the  pole,  with  a  nipple  extension 
for  securing  the  fixture  and  carrying  the  wires.  A  condulet 
was  provided  at  the  top  of  the  pole.  A  series  multiple  sys- 
tem using  10  lamps  on  220  volts  was  originally  contemplated, 
thus  requiring  2  outers  and  a  series  wire.    Owing  in  part  to 


the  lack  of  flexibility  of  this  system,  as  well  as  to  the  prob- 
ability that  the  standard  110  volt  lamp  would  improve,  a 
straight  multiple  system  with  110  volt  lamps  was  installed. 

The  wiring  to  the  lamp  consisted  of  two  extremely  flexi- 
ble No.  16  rubber  covered  wires,  of  31  strands,  tied  solid  to 
the  neutral  and  one  of  the  outer  wires  of  the  street  lighting 
secondary.  A  three-wire  secondary  was  required,  the  neutral 
being  common  however,  with  the  residence  lighting  second- 
ary. All  secondaries  are  No.  6,  with  the  exception  of  the 
common  neutral.  All  primaries  are  No.  2.  The  distance  be- 
tween feeders  is  3,000  feet.  Transformers  are  mostly  10  and 
15  kw.  There  are  16  feeders  of  200  amps,  normal  rating. 
No  regulators  are  provided. 

This  system  compares  favorably  with  the  'series  wiring 
for  an  arc  or  other  series  system,  although  two  additional 
wires  are  required  besides  the  tie  to  the  residence  lighting 
neutral.  While  a  single  wire  would  in  some  cases  be  possible 
for  the  series  system,  the  200  kw.  or  more  capacity  of  the 
feeder  greatly  reduces  the  number  of  wires  required  for  the 
return  circuit  to  the  station,  and  as  this  comprises  a  very  con- 
siderable part  of  the  total  wiring,  the  saving  in  pole  space 
seems  apparent. 

Overhead  System 

The  overhead  system  consists  mainly  of  the  13,200  volt 
feeders  on  wooden  pole  lines;  the  2200  volt  feeders,  covering 
approximately  20  per  cent,  of  the  streets  and  on  wooden  pole 
lines;  the  secondary  lines,  which,  in  general,  are  of  concrete 
poles. 

The  primary  lines  on  parallel  streets,  such  as  Queen  St., 
College,  Bloor  St.,  Dupont,  etc.,  spaced  approximately  3,000 
feet  apart,  carry  both  street  and  general  lighting  primaries, 
and  are  provided  with  three  six-pin  cross  arms.  The  pri- 
maries on  streets  approximately  one-half  way  between  these 
points  carry  only  general  lighting  primaries,  and  are  pro- 
vided with  two  six-pin  cross  arms.  The  primary  ,  pole  lines 
have  been  constructed,  in  practically  every  instance,  to  over- 
build any  obstruction  such  as  trees  and  lines  of  other  sys- 
tems. 

It  has  been  possible  to  build  the  secondary  lines  on  short 
poles,  as  possible  contact  of  220  volt  circuits  with  trees,  etc., 
would  not  result  in  any  particular  troubles. The  short  cross 
arms  or  brackets  on  the  concrete  poles  are  provided  with 
6-pins,  of  which  the  upper  and  outer  on  the  street  side  are 
used  for  street  lighting,  the  three  on  the  inside  being  em- 
ployed for  general  lighting,  and  the  neutral  for  street  light- 
ing as  well.  The  sixth  pin  makes  it  possible  to  run  a  power 
leg,  giving  three-phase  230  volts  with  the  two  outer  general 
lighting  wires. 

All  wooden  poles  are  stepped.  Cross  arms  are  treated 
in  a  carbolineum  tank.  All  hardware  used  is  heavily  gal- 
vanized, and  in  general  is  heavier  than  that  ordinarily  listed 
for  this  purpose.  All  cross  arms  are  held  with  i"-  through 
bolts.  Poles  are  painted  with  a  single  coat  of  good  paint. 
Specifications  for  wooden  poles  are  practically  standard. 
An  effort  has  been  made  to  obtain  straight  poles  of  good  ap- 
pearance. 

The  fact  that  the  streets  were  occupied  on  both  sides  by 
other  lines  before  this  system  was  started,  resulted  in  con- 
siderable difficulties  in  obtaining  clearances  for  poles  and 
lines.  In  the  case  of  transformers,  in  order  to  avoid  en- 
tanglement with  other  lines,  the  primary  and  secondary  hnes 
were  brought  down  to  the  transformer  from  the  top  of  the 
pole  in  1%  in.  conduit,  with  condulet  openings  at  the  top 
and  bottom.  On  the  primary  side,  the  leads  to  the  conduit 
consist  of  rubber  insulated  spark  coil  wire,  tested  to  over 
26,000  volts.  This  is  tied  directly  to  the  primary  overhead, 
the  fuses  being  placed  at  the  transformer.  The  size  of  wire 
is  such  that  it  was  expected,  in  case  of  any  trouble,  it  would 
be  possible  to  burn  out  the  spark  coil  wire  at  less  than  the 
capacity  of  the  feeder.    It  may  be  remarked  that,  although 
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this  produces  a  very  neat  transformer  connection,  consitler- 
able  trouble  developed  later,  owing  in  a  large  part  to  the 
defects  resulting  from  inferior  wire  having  been  installed 
owing  to  various  reasons. 

Breakers  in  secondary  lines  were  made  by  means,  of  egg- 
shaped  porcelain  insulators,  the  breaks  in  bus  lines  being 
arranged  with  lugs,  so  that  an  open  link  aluminium  fuse  could 
be  used  to  bridge  the  insulator.  No.  G  galvanized  iron  ground 
wire  was  used  on  transformers,  connecting  to  the  ground 
pipe  driven  in  at  the  base  of  the  pole. 

The  secondary  fuses  have  been  omitted  as  far  as  possible 
on  the  street  lamps.  It  was  considered  at  an  investment  ot 
25  cents  per  pole  for  fusing,  totalling  about  $!),000,  that  the 
annual  fixed  charge  on  the  investment  would  be  very  con- 


Typical  sub-station  for  large  consumer — Built  of  1  inch 
concrete  slabs 

siderably  greater  than  the  actual  damage  due  to  burn  outs  of 
lamps  and  wiring  resulting  from  lack  of  fusing.  In  addition 
to  this  it  was  felt  that  a  multiplicity  of  secondary  fuses  would 
result  in  .only  a  greater  number  of  points  from  which  trouble 
could  arise. 

All  connections  at  substations  to  the  overhead  22000  volt 
lines  are  made  underground  in  cable,  with  potheads  at  tiie 
terminal  poles.  No  trouble  has  been  experienced  on  these 
cables. 

Lightning  arresters  are  installed  at  every  transformer. 


sarily  result  in  a  short  circuit  or  other  trouble.  A  No.  2 
aluminium  ground  wire  mounted  in  a  bracket  and  clamped  to 
the  pole  top  is  carried  throughout  the  entire  distance.  Two 
additional  No.  2  aluminium  ground  wires  are  carried  on  the 
cross  arms  on  either  side  of  the  pole  for  one-half  mile  in 
either  side  of  the  station.  Ground  wires  are  grounded  at 
every  pole  by  means  of  a  No.  6  galvanized  iron  wire  running 
down  the  pole  and  tacked  to  it.  These  wires  are  connected  to 
all  the  pole  hardware,  with  the  exception  of  the  steps,  and  are 
f^rounded  to  a  1  in.  galvanized  iron  pipe,  7  feet  long,  driven 
G  feet  into  the  ground. 

Entrances  to  the  substations  from  the  13,200  volt  over- 
head lines  are  made  by  means  of  passing  through  concrete 
roof  entrances,  with  cast  concrete  caps.  The  wiring  on  the 
roof  is  carried  on  pipework.  No  difficulties  have  been  experi- 
enced from  leakage  or  condensation  at  the  roof  entrances. 

Underground  Construction 

A  total  of  approximately  GOO, 000  duct  and  pipe  feet  of 
conduit  have  been  installed,  in  lines  ranging  from  single  pipe 
to  36  duct  runs,  and  there  are  171  manholes.  The  conduit 
structures  in  general  are  only  three  ducts  in  width.  For  duct 
work  3J4  in.  single  clay  duct  has  been  employed.  The  ducts 
are  surrounded  by  3  in.  walls,  with  4  in.  base  and  top,  of 
1:3:5  concrete  mixture.  Adjacent  ducts  are  staggered,  and 
all  ducts  are  laid  in  a  full  bed  of  mortar  of  1:2  mix,  thus 
resulting  in  an  extremely  strong  structure.  No  mandrils 
were  employed  in  the  laying  of  ducts.  Ducts  were  tested 
and  cleared,  so  far  as  possible,  the  same  day  they  were  laid, 
to  prevent  the  formation  of  any  obstructions.  All  conduit 
runs  were  graded  in  one  direction  only,  with  a  minimum 
grade  of  2  in.  to  100  ft.  No  high  or  low  spots  were  allowed 
between  manholes. 

Manholes  were  designed,  as  far  as  possible,  to  prevent 
sharp  bends  in  the  cables.  For  this  reason,  in  practically 
all  cases  a  14  in.  sweep  in  the  wall  was  preserved  at  duct  en- 
trances, so  that  no  corners  were  produced  into  which  or 
about  which  cables  could  be  bent.  All  manholes  were  pro- 
vided with  sewer  connections,  and  with  a  ground  pipe  driven 
G  feet  into  the  soil  under  the  manhole.  All  manholes  are  of 
brick  construction,  with  8  in.  concrete  roof,  and  6  in.  con- 
crete floor.  Manhole  covers  are  of  cast  iron,  provided  with 
a  number  of  holes  to  assist  in  ventilation.  The  average  cost 
of  conduit  construction  of  tile  duct  has  been  approximately 
20  cents  per  foot. 
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Typical  transformer  pit  showing  plan  of  pit  and  ventilating  system 


and  at  the  junctions  of  the  overhead  with  the  underground, 
except  that  transformers  in  the  central  district  of  the  city  are 
not  provided  with  lightning  arresters,  on  the  assumption 
that  the  buildings  and  columns  of  heated  air  and  smoke  would 
effectively  shield  these  locations.  This  has  apparently  been 
demonstrated  to  be  correct. 

13,200  volt  pole  lines  have  been  constructed  in  so  called 
"Ring  Mains"  consisting  of  two  circuits  of  250,000  cm.  cross 
section  aluminium,  13,200  volt  lines.  The  construction  adop- 
ted consists  of  three  cross  arms,  with  the  lines  of  each  cir- 
cuit arranged. vertically,  and  with  similar  phases  on  eachjirm, 
the  result  being  that  wires  thrown  over  the  line  will  not  neces- 


Cables  in  manholes  are  carried  on.  mainly,  a  single  row 
of  cast  iron  hangers.  All  cables  2200  volt  and  higher  are 
wrapped  with  J4  asbestos  tape,  held  by  a  fireproof  cement. 
The  asbestos  covering  of  the  13,200  volt  cables  is  painted 
red.  No.  2  copper  ground  wires  are  wired  to  all  cables  and 
can  be  connected  to  the  ground  pipe,  or  grounded  by  the 
waterpipe  where  this  is  available,  if  tests  at  any  time  show 
that  this  is  necessary.  Cable  records  are  made  on  cards 
showing  manhole  faces,  etc.    All  cables  are  tagged. 

550  Volt  Network 

For  dense  power  loads,  covering  a  considerable  district. 
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there  is  a  550  volt  net  work  lay-out,  fed  by  13,200  volt  sub- 
feeders,  fed  from  the  sub-station  busses.  Each  feeder  is  con- 
trolled by  one  oil  switch  on  the  sub-station  bus,  and  termin- 
ates in  a  transformer  pit,  supplying  a  13,200/550  volt  trans- 
former of  minimum  size  of  500  kw.  On  the  secondary  side 
these  transformers  are  provided  with  main  disconnecting 
blades,  and  branch  fuses  mounted  in  feeder  pillars. 

The  transformers  are  mounted  in  special  transformer 
pits,  arranged  with  air  inlet  and  down  shaft  on  one  side  of  the 
pit,  and  a  ventilator  on  the  top  at  the  opposite  end,  the  air 


it  appears  probable  that  the  distribution  of  a  system  of  this 
sort  would  be  considerably  less  as  a  result  of  the  common 
secondary  network. 

A  No.  4  13,200  volt  paper-insulated  cable,  approximately 
2  in.  in  diameter  is  employed  on  the  feeders  to  these  13,300/ 
550  volt  transformers.  The  cost  of  this  cable  is  approxi- 
mately the  same  as  for  a  3/0-2200  volt  cable,  which  has  appro- 
ximately 1-3  of  the  capacity.  The  PR  losses  and  drops  also, 
over  the  13,200  volt  cable,  are  obviously  very  much  less. 
The  difference  in  cost  for  cables  for  duct  lines  only  3,000  feet 
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Toronto's  underground  conduit  system— Standard  two-way  manhole 


inlet  and  outlet  being  covered  by  iron  gratings.  These  are 
built  under  the  sidewalks  or  in  other  available  spaces. 

Transformers  employed  are  water  cooled,  but  results  ob- 
tained in  ventilation  of  these  pits  indicate  that  a  self-cooled 
transformer  could  be  used.  It  was  originally  considered  de- 
sirable to  arrange  for  the  drainage  of  the  water  coils  of  the 
water-cooled  transformers  mounted  in  these  pits,  so  that  the 
water  would  not  freeze  up  in  winter  time.  To  determine  the 
variation  in  temperature,  recording  thermometers  were  placed 
in  manholes  in  which  no  cables  were  being  operated,  and  the 
minimum  temperature  of  31  F.  to  32  F.  degrees  were  ob- 
tained, with  the  temperatures  down  to  10  degrees  below  zero 
outside. 

This  system  of  13,200/550  volt  distribution,  with  second- 
ary network  and  transformers,  is  thought  to  present  con- 
siderable possibilities. The  transformer  capacities  and  cost  of 
same,  together  with  transformer  pits,  fuse  boxes,  etc.,  are 
considerably  less  employing  nnits  of  500  kw.  or  more  than 
would  be  the  case  with  the  usual  primary  distribution  and 
transformers  averaging  not  more  than  50  kw.  in  size.  The 
size  as  well  as  the  cost  of  a  pit  for  a  500  kw.  transformer 
would  not  be  very  much  more  than  in  the  case  of  a  50  kw. 
transformer.  The  boxes  also,  while  somewhat  more  expen- 
sive, would  be  very  much  less  in  number.  It  is  also  possible 
to  do  with  somewhat  less  transformer  capacity  than  would 
be  possible  in  cases  even  with  a  secondary  network  fed  with 
a  large  number  of  small  transformers.  The  transformer 
capacity  as  compared  with  small  transformers  each  supply- 
ing a  separate  secondary,  is,  of  course,  very  much  less. 

Primary  losses  and  drops  with  13,200  volts  are  almost 
negligible.  Transformer  efficiencies  can  be  maintained  at 
approximately  98  per  cent.  The  costs  per  kilowatt  are  ap- 
proximately one-half  that  for  transformers  of  25  to  50  kw, 
capacity.  Very  good  secondary  regulation  can  be  maintained 
by  the  dropping  in  and  out  of  feeders  with  variation  in  load, 
as  would  be  in  the  case  in  a  d.c.  network.  As  the  load  falls 
off  transformers  can  be  dropped  out  with  the  result  that  the 
remaining  transformers  continue  to  be  fully  loaded,  or  nearly 
so,  thus  eliminating  transformer  regulation.  A  secondary 
regulation  within  2  per  cent,  is  considered  quite  possible. 
Voltage  regulation  at  the  station  13,200  volt  bus  could  not, 
of  course,  be  compensated  for  in  this  way  to  any  extent. 
The  switching  in  and  out  of  transformers  and  feeders  on  the 
primary  side  of  the  variation  in  load  obviously  would  pro- 
duce very  little  effect  on  the  cable  or  transformers;  in  fact 


in  length,  are  found  to  amount  to  $T.50  per  kw.  delivered,  in 
favor  of  13,200  volt  feeders.  The  network  system  of  this 
sort  will,  of  course,  increase  in  efficiency  and  possibilities  of 
regulation  as  the  number  of  feeders  is  increased.  It  is  con- 
sidered quite  possible  to  obtain  an  efliciency  from  the  sub- 
station to  the  consumer's  service  of  in  the  neighborhood  of  90 
per  cent,  when  fully  loaded.  The  reduction  in  coil  losses  by 
the  elimination  of  the  unnecessary  transformer  is  also  an 
advantage. 

This  550  volt  network  provides  a  voltage  at  which  motor 
loads  can  be  taken  off  directly,  and  which  can  be  considered 
as  a  primary  for  lighting  services,  individual  transformers 
being  connected  to  the  550  volt  lines. 

A  very  good  advantage  resulting  from  the  employment  of 
this  voltage  as  a  primary  rather  than  from  a  higher  voltage, 
is  that  it  is  quite  possible  for  a  jointer  to  open  up  a  three- 
phase  cable  and  connect  up  a  service  to  a  transformer  without 
any  very  difficult  precautions.  All  jointers  are  equipped  with 
rubbers  boots  without  nails,  and  with  rubber  mats  upon 
which  they  sit,  on  the  edge  of  service  boxes,  etc.  The  550 
volt  system  is  not  grounded  directly,  but  is  connected  to  earth 
through  550  volt  lightning  arresters  or  spark  gaps. 

Summary  of  General  Data 

Length  of  city   10  miles 

Width   4  miles 

Length  of  streets   413  miles 

Total  poles  required   40,000 

Concrete   30,000 

Wooden   10,000 

13,200  volt  pole  lines,  including  Island   30  miles 

2300  volt  primary  pole  lines   74  miles 

Duct,  pipe  and  laterals   599,271  feet  or  113  miles 

Lanterns   39,000 

Cluster  lights   500 

Underground  cable,  total   50  miles 

Overhead  wire,   including  secondary  and 

primary  wiring  4,500  miles  (approx). 

Sizes  of  wire  and  cable: — 

Wire,  13,200  volt  overhead  ..   ..  350,000  cm.  aluminium 

No.  0  aluminium 

Wire,  2300  volt  overhead  3/0  copper 

No.  3  copper 

Wire,  secondary.  No.  6,  No.  4,  No.  2  &  250,000  cm.  cop. 

.Cable,  13,300   No.  3/0  and  No.  4  copper 

Cable,  2200  volt  No.  3/0  and  No.  2  copper 
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Effects  of  Temperature  on  Insulations 


By  C.  P.  Steinmetz  and  B.  G.  Lamme 


The  problem  of  pcrniissiljlc  temperature  limit--,  in  electrie 
apparatus  is  lar£:ely  that  of  the  durability  of  the  insulation 
used.  As  this  may  consist  of  materials  of  widely  varyinsr 
heat-resisting  qualities,  the  problem  resolves  itself  into  one  of 
consideration  of  the  properties  of  the  materials  themselves. 

The  durability  of  insulation  may  be  considered  from  two 
standpoints,  the  mechanical  and  the  electrical.  Te.-ts  and 
experience  have  shown  that  temperatures  which  may  ruin 
the  insulation  from  a  mechanical  standpoint,  may  not  rad- 
ically affect  its  di-electric  strength.  This  is  particularly  true 
with  moderate  voltages  where  the  insulation  serves  largely 
as  a  separating  medium.  The  purpose  of  the  insulation  usu- 
ally is  two-fold;  First,  it  must  serve  to  separate,  mechanical- 
ly, the  electric  conductors  from  each  other,  and  froiu  other 
conducting  structures,  and  second,  it  must  withstand  the 
voltage  between  the  electric  conductors  and  between  the 
electric  circuits,  and  other  conducting  parts.  In  lower  volt 
age  apparatus,  usually  only  the  former  function  applies,  as 
the  mechanical  separation  is  more  than  sufficient  to  with- 
stand the  voltage  used.  The  dielectric  strength  of  the  ma- 
terial is,  however,  of  first  importance  in  high  voltage  ap- 
paratus. 

A  great  majority  of  the  electrical  "breakdowns"  on  low 
voltage  apparatus  is  due  to  mechanical  weaknesses,  as  far 
as  the  temperature  problem  is  concerned;  that  is,  high  tem- 
peratures may  make  the  insulation  brittle,  or  crisp,  so  that  it 
may  flake  ofif,  or  powder,  or  crack,  or  be  crushed  by  mech- 
anical action,  thus  allowing  the  conductors  to  make  contact 
with  each  other  or  with  adjacent  conducting  material. 

The  "life  of  insulation"  is  an  indefinite  term  and  must  be 
defined  in  time,  mechanical  strength,  absence  of  foreign 
materials  of  a  conducting  nature,  etc.  Almost  all  insulating 
materials  will  be  somewhat  affected  in  time,  and  many  of 
them  tend  to  become  dry  and  brittle.  The  rate  at  which  de- 
terioration occurs  with  any  given  material,  is  some  complex 
function  of  the  temperature  and  of  other  conditions. 
Classes  of  Insulations 

Insulations  may  be  classified  under  three  headings,  de- 
pending upon  their  heat-resisting  properties.  However,  all 
such  classifications  must  be  relative,  for  no  absolute  limit 
can  be  fixed,  as  there  is  no  definite  point  at  which  injury 
or  destruction  can  be  said  to  take  place. 

The  usual  insulating  materials  can  be  considered  as  in- 
cluded in  three  general  classes: 

Class  A.  This  includes  most  of  the  fibrous  materials,  as 
paper,  cotton,  etc.,  most  of  the  natural  oil  resins  and  gums, 
etc.  As  a  rule,  such  materials  become  dry  and  brittle,  or  lose 
their  fibrous  strength  under  long  continued  moderately  high 
temperature,  or  under  very  high  temperature  for  a  short  time. 

Class  B.  This  includes  what  may  be  designated  as  heat- 
resisting  materials,  which  consist  of  mica,  asbestos,  or  equiva- 
lent refractory  materials,  frequently  used  in  combination  with 
other  supporting  or  binding  materials,  the  deterioration  of 
which,  by  heat,  will  not  interfere  with  the  insulating  pro- 
perties of  the  final  product.  However,  where  such  support- 
ing or  binding  materials  are  in  such  quantity,  or  of  such 
nature,  that  their  deterioration  by  heat  will  greatly  impair 
the  final  product,  the  material  should  be  considered  as  be- 
longing to  Class  A. 

Class  C.  This  is  represented  by  fireproof,  or  heat-proof 
materials,  such  as  mica,  so  assembled  that  very  high  tem- 
peratures do  not  produce  rapid  deterioration.  Such  ma- 
terials are  used  in  rheostats  and  in  the  heating  elements  of 
heating  appliances,  etc. 

*  Presented  before  A,  I.  E.  E.  New  York  Convention 


All  the  above  are  relative  terms.  The  first  class,  for  in- 
stance, represents  materials  which  are  really  more  or  less 
heat-resisting,  but  which  deteriorate  at  lower  temperatures 
than  those  in  the  second  class,  which  are  defined  as  heat- 
resisting.  Also,  the  fireproof  materials  of  the  third  class 
are  not  strictly  heat-proof  or  fireproof,  but  will  simply  with- 
stand very  high  temperatures  for  relatively  long  periods  with- 
out undue  deterioration. 

In  Class  A,  the  materials  appear  to  have  a  very  long 
life  (or  an  almost  indefinitely  long  life,  aside  from  mech- 
anical conditions)  if  subjected  to  ultimate  temperatures  which 
never  exceed  90  deg.  Cent.  Also,  they  appear  to  have  a  com- 
paratively long  life,  even  at  ultimate  temperatures  as  high 
as  100  deg.  Cent.  At  materially  higher  temperatures  than 
100-deg.  Cent.,  the  life  is  very  greatly  shortened,  and  tem- 
peratures of  125  deg.  Cent,  will  apparently  ruin  the  insula- 
tion, from  a  mechanical  standpoint,  in  possibly  a  few  weeks, 
if  such  temperature  is  maintained  steadily.  However,  for 
low  voltages,  the  insulating  qualities  may  still  be  very  satis- 
factory, even  at  this  temperature,  and  therefore  the  destruc- 
tion of  the  insulation  is  purely  one  of  injury  or  breakdown 
from  the  mechanical  standpoint,  as  stated  before.  Tempera- 
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tures  as  high  as  160  deg.  Cent,  on  such  insulations  for  a  con- 
siderable period  may  not  entirely  destroy  their  insulating 
qualities,  although,  mechanically,  such  temperatures  appear 
to  be  impracticable,  except  for  very  short  periods. 

In  order  to  illustrate  the  relation  between  the  possible 
life  and  temperature  of  Class  A  insulation.  Fig.  1  is  shown. 
This  must  not  be  taken  as  representing  actual  results,  but 
is  simply  intended  to  illustrate,  in  a  very  approximate  man- 
ner, the  very  great  shortening  of  the  life  of  insulation  by 
increase  in  temperature. 

It  may  be  assumed  that  at  very  high  temperatures,  the 
insulation  will  have  practically  the  same  life,  in  actual  hours 
of  high  temperature  operation,  whether  the  temperature  is 
applied  continuously  or  intermittently.  For  example,  if  an  in- 
sulation has  10,000  hours  life  with  a  certain  high  temperature 
continuously  applied,  it  is  assumed  that  it  will  also  stand  the 
same  temperature  for  10,000  hours  in  short  periods,  provided 
the  intermediate  temperatures  are  low  enough  to  represent 
an  indefinitely  long  life.  It  is  probable  that  under  intermit- 
tent condition,  the  life  will  really  be  slightly  greater,  due  to 
the  fact  that  depreciation  will  be  largely  mechanical,  and  the 
insulation  may  "recover,"  in  some  of  its  mechanical  charac- 
teristics after  each  period  of  high  heating. 

If,  therefore,  high  temperatures  are  reached  intermittent- 
ly, with  intermediate  periods  of  lower  value  but  still  high 
enough  to  shorten  the  life  of  the  insulation,  it  mav  be  assum- 
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ed  that  the  total  life  of  the  insulation  is  the  resultant  of  the 
life  under  the  two  temperature  conditions. 

In  heat-resisting  materials,  such  as  those  of  Class  B, 
temperatures  of  125  deg.  Cent,  are  comparable  with  85  deg. 
Cent.,  or  90  deg.  Cent,  in  Class  A,  and  150  deg.  Cent,  in  the 
former  is  comparable  with  100  deg.  cent,  in  the  latter.  Fig. 
2  illustrates  very  approximately  the  life-temperature  curve 
of  such  insulations.  As  in  Fig.  1,  this  should  not  be  taken 
as  an  exact  representation  of  the  actual  life.  Due  to  the 
greater  heat-resisting  qualities  of  such  materials,  it  appears 
that  relatively  higher  temperatures  are  not  as  quickly  harm- 
ful as  in  the  first  class. 

In  Class  C  materials,  it  is  difficult  to  give  any  reasonable 
indication  as  to  the  limits  of  temperature,  except  that  very 
high  temperatures  (practically  up  to  the  point  of  incandes- 
cence) are  found  in  some  heating  appliances. 

Temperatures  and  Flow  of  Heat 

As  the  insulation,  in  itself,  is  not  usually  the  seat  of  gen- 
eration of  loss  or  heat,  it  is  the  temperature  of  adjacent  ma- 
terials which  must  be  considered  in  defining  the  conditions 
in  the  insulation.  The  temperatures  of  the  adjacent  materials 
should  therefore  be  considered  only  in  so  far  as  they  affect 
the  insulation  itself,  and  where  such  temperatures  do  not 
af¥ect  the  insulation,  or  the  life  of  the  apparatus,  or  its  nor- 
mal performance,  they  are  immaterial. 

Considering  the  influence  of  the  temperatures  of  the  ad- 
jacent media,  the  direction  and  amount  of  heat  flow  must  be 
taken  into  account,  as  the  maximum  temperature  in  the  in- 
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sulation  is  dependent  upon  these.  In  the  case  of  armature 
windings,  for  instance,  the  heat  flow  may  be  from  the  buried, 
portion  of  the  coils  toward  the  end  windings.  It  also  may  be 
from  the  buried  copper  through  the  insulation  to  the  arma- 
ture teeth,  or  there  may  be  a  reverse  heat  flow  from  the  iron 
to  the  copper,  depending  upon  the  various  factors  of  con- 
struction, heat  conductivity  of  the  materials,  amount  of  heat 
generated  in  the  various  parts,  ventilation,  heat  dissipation, 
etc. 

Depending  upon  conditions  of  heat  flow  and  distribution, 
various  methods  of  temperature  determination  may  be  used. 
No  method  is  accurate,  unless  all  the  conditions  of  heat  flow 
are  accurately  known,  which  is  never  the  case  in  commer- 
cial machines. 

The  difficulties  in  the  problem  of  commercial  temperature 
determination  are  illustrated  by  Fig.  3. 

In  the  figure,  a  represents  the  temperature  inside  an  ar- 
mature coil,  b  the  temperature  between  the  insulation  and  the 
iron  of  an  armature  tooth,  c  that  in  the  body  of  the  tooth, 
and  d  that  in  the  body  of  the  core  at  some  point  back  of  the 
coils  and  teeth.  Let  the  temperatures  at  no  load  be  repre- 
sented on  the  ordinate  A.  Then,  at  some  load,  represented 
by  ordinate  B,  the  relations  of  the  various  temperatures  have 
changed.  At  C,  D  and  E,  there  are  still  greater  changes,  de- 
pending upon  the  heat  generation  and  distribution.    If  the 


rated  capacity  of  the  machine  is  at  E,  for  instance,  then  the 
armature  copper  is  hotter  than  the  iron,  while  if  rated  at  B, 
the  reverse  would  be  true.  Obviously,  no  rule  can  be  formu- 
lated to  cover  these  various  conditions  in  different  machines, 
nor  even  in  a  given  machine,  unless  all  the  heat  generation, 
distribution,  and  dissipation  characteristics  are  known.  Ob- 
viously, as  far  as  the  insulation  is  concerned,  the  tempera- 
tures of  a  and  b  are  the  only  ones  which  need  be  considered. 

All  temperature  determinations  of  a  commercial  nature, 
are  necessarily  approximations,  or  relative  indications,  upon 
which  proper  margins  must  be  allowed  for  the  ultimate  tem- 
perature possibly  attained.  Therefore,  in  apparatus  where 
there  are  liable  to  be  discrepancies  of  10  deg.  between  the 
measurable  and  the  actual  ultimate  temperatures,  a  limit  of 
90  deg.  cent,  should  be  allowed  by  conventional  temperature 
measurement  on  insulations  in  which  100  deg.  is  set  as  the 
maximum  temperature  with  a  reasonable  length  of  life. 

The  conventional  methods  of  temperature  measurement, 
as  by  resistance,  and  by  thermometer,  do  not  usually  give 
the  maximum  temperature,  but  give  either  the  average,  or 
the  outside  surface,  values,  and,  when  measuring  the  temper- 
ature by  these  methods,  which  are  the  only  ones  generally 
applicable,  an  allowance  must  be  made  in  windings  for  pos- 
sible local  higher  temperatures.  These  methods  apply  es- 
pecially to  those  machines  of  moderate  or  low  voltages  in 
which  the  insulation  is  relatively  thin,  so  that  the  heat  gradi- 
ent from  the  inside  copper  to  the  outside  surface  is  small. 
Also,  they  apply  particularly  to  those  machines  in  which  the 
conditions  of  ventilation  are  not  normally  difficult,  and  in 
which  a  fairly  thorough  distribution  and  dissipation  of  heat 
occurs  among  the  various  parts,  such  as  in  ordinary  direct- 
current  armatures,  induction  motors  primaries,  stators  and 
rotors  of  moderate  speed  alternators  in  which  the  width  is 
relatively  small  compared  with  the  diameter,  etc. 

As  the  ultimate  temperatures  obtained  by  the  apparatus 
depend  upon  its  rise  above  the  room  temperature,  or  that  of 
the  cooling  medium,  and  as  such  temperatures  may  vary  over 
a  wide  range,  it  is  not  practicable  to  specify  or  guarantee 
ultimate  temperature  of  apparatus  without  also  specifying 
the  elements  upon  which  it  depends.  This,  therefore,  results 
in  specifying  the  temperature  rise  in  relation  to  that  of  the 
cooling  medium. 

While  most  apparatus  operates  at  materially  lower  cool- 
ing temperature  than  35  deg.  cent,  to  40  deg.  cent.,  yet  such 
temperatures  are  sometimes  reached  for  considerable  periods 
of  time  in  steam  stations,  and  it  appears  therefore  as  justifi- 
able to  choose  the  permissible  temperature  rise,  such  that, 
at  roorii  temperature  of  35  deg.  cent,  to  40  deg.  cent.,  an  ulti- 
mate temperature  of  85  deg.  cent,  to  90  deg.  cent,  by  con- 
ventional methods  of  measurement,  is  not  exceeded.  This 
means,  therefore,  a  temperature  rise  of  50  deg.  cent,  with 
conventional  methods  of  testing,  such  as  by  increase  of  re- 
sistance, or  by  thermometer,  in  those  insulations  which  can 
stand  a  continuous  ultimate  temperature  of  100  deg.  cent 
with  a  comparatively  long  life.  This  allows  an  excess  of  10 
deg.  cent,  to  15  deg.  cent,  for  local  spots,  or  for  the  tempera- 
ture gradient  through  the  insulation.  A  less  allowance  should 
be  made  for  this  difference  when  methods  of  temperature 
measurement  other  than  the  conventional  are  used,  and 
which  approach  more  closely  to  the  highest  temperature  actu- 
ally attained. 

When  the  above  temperatures  are  liable  to  be  materially 
exceeded  for  long  periods,  heat-resisting  insulation  of  class 
B  is  recommended.  With  such  materials,  a  temperature  of 
125  deg.  cent,  is  comparable  with  85  deg.  cent,  to  90  deg. 
cent,  in  the  materials  of  class  A.  Therefore,  on  this  basis 
of  a  room  temperature  at  40  deg.  cent,  or  45  deg.  cent.,  rises 
of  85  deg.  cent,  or  80  deg.  cent,  should  not  be  considered 
harmful.  However,  in  those  special  cases  where  the  conven- 
tional methods  may  not  sufficiently  approximate  local  high 
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temperatures,  as  may  be  the  case  in  large  turbo-generators, 
or  in  wide  core  alternators  of  large  capacity,  the  rises  of 
80  deg.  cent,  or  85  deg.  cent,  should  not  be  specified  by  re- 
sistance or  thermometer,  but  preferably  some  lower  temper- 
ature such  as  50  deg.  cent.,  thus  allowing  a  very  considerable 
margin  for  local  higher  temperatures.  In  such  apparatus  with 
the  righer  temperatures,  which  requires  class  B  insulation, 
there  is  liable  to  be  less  uniformity  of  heat  distribution. 

If  special  methods  of  temperature  measurement,  such  as 
exploring  coils  or  thermo-couples  are  used  in  such  apparatus, 
the  temperature  limit  of  125  deg.  cent,  should  be  considered, 
and  not  the  conventional  50  deg.  cent.  rise.  In  those  mach- 
ines of  this  class  which  have  relatively  thick  insulation,  and 
consequently  may  have  a  high  heat  gradient  between  the 
copper  and  the  iron,  (depending  upon  how  much  heat  is  flow- 
ing from  the  copper  to  the  iron)  an  ultimate  temperature  of 
the  inside  insulation  of  150  deg.  cent,  is  considered  as  the 
limit,  this  being  comparable  with  100  deg.  cent,  with  insula- 
tions of  class  A. 

In  certain  classes  of  apparatus  which  are  artificially  cool- 
ed by  air  from  outside  the  room,  the  cooling  is  accomplished 
partly  by  dissipating  heat  to  the  artificial  air  supply,  and 
partly  by  dissipation  into  the  surrounding  room.  If  the  tem- 
peratures of  the  cooling  air  and  of  the  room  are  widely  dif- 
ferent, the  resultant  of  the  two  temperatures  should  really 
be  taken  as  that  of  the  cooling  medium. 

The  variation  of  the  temperature  rise  has  heretofore  been 
considered  as  .having  a  definite  relation  to  the  temperature 
of  the  cooling  medium.  However,  it  appears  that  it  does  not 
follow  any  definite  simple  law,  but  it  is  sometimes  positive 
and  sometimes  negative,  so  that  no  satisfactory  correction 
for  room  temperature  is  possible  at  present.  It  is  therefore 
desirable  to  make  the  temperature  tests  at  a  room  tempera- 
ture as  nearly  as  possible  to  some  specified  reference  tem- 
perature, so  as  to  make  any  temperature  correction  neglig- 
ible. The  reference  temperature  in  the  guarantees  should 
therefore  be  such  as  can  easily  be  secured;  that  is,  it  should 
be  the  average  temperature  of  the  places  at  which  the  ap- 
paratus may  be  operated.  This  is  from  30  deg.  cent,  to  35 
deg.  cent.,  and  as  it  is  easier  to  raise  than  to  lower  the  room 
temperature,  the  upper  figure  is  advisable  as  a  reference  val- 
ue. This  reference  temperature  therefore  should  be  chosen 
as  35  deg.  cent.,  which  is  in  accordance  with  the  previous 
A.  I.  E.  E.  standard. 

Measurement  of  Temperature 

In  the  conventional  methods  of  temperature  measure- 
ment, by  thermometer,  and  by  resistance,  many  conditions 
should  be  taken  into  account,  and  good  judgment  is  required, 
in  all  cases,  or  fallacious  conclusions  may  be  obtained. 

There  are  many  conditions  which  afifect  both  the  accur- 
acy of  the  resistance  and  the  thermometer  methods  of  meas- 
uring temperature.  The  resistance  method  measures  only  the 
average  temperature  rise,  and  not  that  of  local  hot  spots. 
However,  it  measures  the  internal  temperature  of  windings, 
and  therefore  no  correction  is  required  for  the  tempera- 
ture gradient  through  the  outside  insulation.  The  proposed 
margin  between  the  result  by  the  conventional  method,  and 
the  actual  temperature  can  therefore  be  allowed,  in  the  re- 
sistance measurement,  as  the  difference  between  the  warmer 
and  the  average  temperatures  in  the  windings.  In  the  re- 
sistance method  of  measurements,  the  rate  of  transfer  of 
heat  from  one  part  of  the  winding  to  another  will  not  greatly 
affect  the  result,  as  the  measurement  indicates  an  average 
temperature,  which  is  that  obtained  if  the  heat  were  equalized 
throughout  the  winding.  However,  the  rate  of  flow  of  heat 
from  the  windings  through  the  outer  insulation  to  other 
parts,  will  afifect  the  temperature  measurement  by  resistance, 
and  preferably  the  measurement  by  this  method  should  be 
taken  during  operation  in  those  parts  where  this  is  practic- 


able, as  in  field  coils,  and  some  other  instances.  In  those 
parts  where  the  resistance  cannot  be  measured  during  opera- 
tion, this  should  be  done  as  quickly  as  possible  after  shut- 
down, and  the  time  taken  to  shut  down  the  apparatus  should 
not  be  unduly  long.  Preferably,  during  shut-down  of  rotat- 
ing apparatus  the  normal  current  should  be  maintained  on 
the  apparatus  until  at  least  a  relatively  low  speed  is  obtained. 
This  would  represent  only  an  average  condition,  as  the  ven- 
tilation at  lower  speed  is  very  greatly  decreased,  while  the 
losses  in  the  windings  will  remain  normal,  thus  tending  to 
give  an  increased  temperature  in  the  windings.  It  would 
be  diflicult  to  fix  any  definite  rule  which  would  give  the  exact 
temperature  conditions  during  shut-down. 

In  the  measurement  of  temperature  by  thermometer,  con- 
siderable judgment  is  required.  Wherever  possible,  the  tem- 
perature should  be  taken  during  operation,  but  the  thermo- 
meter with  its  pad  should  be  so  placed  that  it  does  not  in- 
terfere with  the  normal  air  circulation.  In  thermometer 
readings,  as  usually  obtained  on  windings,  the  heat  gradient 
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through  the  insulation  must  usually  be  allowed  for,  this  be- 
ing 10  deg.  to  15  deg.  as  previously  defined.  However,  de- 
pending upon  the  method  of  taking  the  temperatures,  this  al- 
lowance should  vary  over  a  considerable  range,  depending 
upon  whether  or  not  the  method  of  measurement  approxi- 
mates the  actual  internal  temperature.  For  instance,  the  to- 
tal heat  gradient  from  the  inside  copper  to  the  outside  air 
will  be  that  through  the  coil  insulation,  plus  the  thick  cover- 
ing pad  over  the  temperature  bulb.  If  the  gradient  through 
the  covering  pad  is  very  large  compared  with  that  through 
the  insulation,  the  thermometer  may  indicate  almost  exactly 
the  internal  temperature  of  the  copper,  that  is,  the  heat 
gradient  through  the  insulation  to  the  themometer,  may  be 
relatively  small  compared  with  the  total  gradient  to  the  air. 
This  is  particularly  true  where  the  thermometer  rests  on  a 
metallic  seat  which  covers  a  considerable  portion  of  the  coil 
surface.  In  this  case,  the  heat  which  affects  the  thermo- 
meter bulb  will  pass  through  a  relatively  large  section  of 
surface,  with  a  correspondingly  small  drop  in  temperature,  so 
that  the  bulb  more  closely  approximates  the  temperature  of 
the  inside  copper. 

Where  there  is  local  heating  in  the  windings,  and  a  con- 
sequent liability  of  rapid  transference  of  heat  to  other  parts, 
the  results  obtained  by  the  thermometer  metliod  will  vary 
to  some  extent  with  the  rapidity  with  which  the  actual  mea- 
surement is  made;  that  is,  the  more  quickly  the  thermometer 
can  be  brought  up  to  the  full  temperature,  the  more  accur- 
ately the  temperature  of  the  hottest  part  is  determined.  With 
a  very  rapid  method  of  measurement,  it  may  be  possible  to 
measure  practically  the  internal  temperature  of  the  copper 
of  the  winding  before  any  great  heat  transference  or  dissipa- 
tion has  occurred.  In  such  cases,  obviously,  the  full  allow- 
ance for  the  usual  temperature  margin  should  not  hold.  It 
should  be  fully  understood  that  it  is  the  ultimate  tempera- 
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ture.  and  not  the  temperature  rise,  which  should  be  consider- 
ed as  the  limiting  condition,  and  that  the  measured  rise,  plus 
the  allowances  for  temperature  gradient,  plus  the  measured 
room  temperature,  is  simply  an  indication  of  the  possible  ulti- 
mate temperature.  By  whatever  method  the  temperature 
measurement  is  made,  in  all  cases  the  results  may  be  con- 
sidered as  more  or  less  approximate,  and  in  the  end,  it  is 
the  manufacturer  who  must  supply  the  necessary  margin 
over  the  approximate  measurement,  in  order  to  make  the  ma- 
chine safe. 

A  blind  adherence  to  some  particular  rule  or  method  of 
taking  temperatures,  may  lead  to  fallacious  results  in  some 
instances.  In  armature  windings,  in  particular,  incorrect 
readings  may  be  obtained  after  shut-down.  •  For  example,  if 
the  armature  iron  back  of  the  armature  teeth  were  hotter 
than  the  armature  teeth  and  coils  during  operation,  then  the 
temperature  to  which  the  insulation  is  subject  during  opera- 
tion may  be  considerably'  lower  than  that  in  the  hottest  part 
of  the  machine,  due  to  the  ventilation  conditions  v/hen  run- 
ning. However,  upon  shut-down,  the  temperature  at  the 
insulation  may  rise  to  that  of  the  hottest  part  of  the  mach- 
ine, and  therefore  a  false  temperature,  by  any  method  of 
measurement,  might  be  indicated. 

Recommendations 

That  with  class  A  insulation,  90  deg.  cent,  be  taken  as 
the  ultimate  temperature  limit,  as  indicated  by  conventional 
methods  of  measurement,  or  those  which  give  similar  results, 
and  that  100  deg.  cent,  be  considered  as  the  maximum  ulti- 
mate temperature  permissible  in  the  insulation,  where  a 
comparatively  long  life  is  a  requirement. 

That  40  deg.  cent,  be  taken  as  the  limiting  temperature 
of  the  cooling  medium,  or  room,  and  that,  therefore,  50  deg. 
cent,  be  the  permissible  rise  by  conventional  methods  of 
measurement,  with  class  A  insulation. 

That  25  deg.  cent,  be  taken  as  the  reference  air  temper- 
ature. With  the  permissible  50  deg.  cent,  rise,  this  gives  75 
deg.  cent,  as  the  average  operating  condition,  by  conventional 
methods  of  measurement,  or  85  deg.  cent,  actual  tempera- 
ture, when  the  usual  margin  represented  by  the  temperature 
gradient  is  added: 

An  exception  to  the  rise  of  50  deg.  cent,  can  be  made  in 
those  cases  where  space  or  weight  limitations  are  such  that 
higher  temperatures,  with  consequent  reduced  life,  are  com- 
mercially economical,  such  as  in  railway  motors.  In  such 
cases,  with  class  A  insulation,  a  rise  of  65  deg.  cent,  with 
reference  air  at  25  deg.  cent,  is  at  present  accepted  as  good 
practice. 

With  class  B  insulations,  125  deg.  cent,  be  taken  as  the 
ultimate  temperature  limit,  as  indicated  by  conventional  meth- 
ods of  measurement,  or  by  equivalent  methods,  and  150  deg. 
cent,  be  considered  as  the  maximum  ultimate  temperature 
permissible  in  the  insulation.  It  follows  therefore  that  80 
deg.  cent,  to  85  deg.  cent,  rise  is  allowable,  with  such  insula- 
tions, by  the'  usual  methods  of  measurement. 

No  temperature  correction  should  be  made  for  variation 
of  the  cooling  temperatures  from  the  reference  temperature 
of  35  deg.  cent. 

When  the  method  of  temperature  measurement  shows  the 
highest  temperature  actually  obtained  in  the  insulation,  the 
maximum  temperature  specified  for  the  given  type  of  insula- 
tion should  hold. 


The  Bell  Telephone  Company  have  purchased  some  pro- 
perty on  St.  Urbain  street,  Montreal,  for  the  erection  of  a 
branch  exchange,  at  a  cost  of  $100,000.  Plans  are  being  pre- 
pared for  this  building  which  will  not  be  erected  until  next 
year.  It  will  serve  parts  of  the  division  known  as  the 
"Main,"  "Uptown"  and  "East." 


Telephone  Developments 

According  to  the  statement  of  the  Bell  Telephone  Com- 
pany of  Canada  for  the  year  1912,  submitted  at  the  annual 
meeting  in  Montreal,  the  gross  earnings  totalled  $7,638,304, 
an  increase  of  $1,161,456;  the  operating  expenses  were  $3,- 
617,862;  maintenance  $1,403,339;  depreciation  $1,535,000;  taxes 
$171,917.  The  net  earnings  were  $1,880,185,  an  increase  of 
$223,370.  The  balance  after  bond  interest  totalled  $1,598,095 
as  against  $1,425,835,  and  the  surplus,  after  payment  of  divi- 
dends, was  $449,133,  as  compared  with  $425,835.  From  this 
surplus  $5,335  was  charged  off  patent  account,  and  $100,000 
added  to  employees'  benefit  fund,  leaving  a  balance  of  $343,- 
774  to  be  carried  forward.  The  balance  on  surplus  account 
was  $429,189. 

Over  31,000  names  were  added  to  the  list  of  subscribers 
during  the  year.  At  the  close  of  1912  it  had  in  operation  a 
total  of  192,748  telephones,  operated  through  456  exchanges; 
it  owned  and  operated  64,321  miles  of  long  distance  wire  on 
9,136  poles,  and  3,784  miles  of  wire  in  underground  and 
submarine  cables. 


Telephone  Despatching 

The  Grand  Trunk  Railway  Company  have  now  com- 
pleted the  telephone  system  of  train  despatching  between 
Montreal  and  Belleville.  Between  Montreal  and  Toronto 
there  remain  some  forty  miles  of  line  to  be  strung,  but  be- 
tween Toronto  and  Sarnia  the  line  is  practically  complete. 
Mr.  P.  Hinton,  general  passenger  agent  for  the  Grand  Trunk 
Pacific,  reports  that  operation  of  trains  by  telephone  is  now 
in  force  on  all  the  branch  lines  west  of  Edmonton.  The  ex- 
periments made  have  been  successful  and  the  system  is  in 
permanent  use.  On  the  Lake  Superior  branch  the  latest  and 
most  modern  telephone  apparatus  has  been  in  use  for  some 
time  past,  and  similar  equipment  will  shortly  replace  that 
now  in  use  on  the  main  line  west  of  Edmonton. 


Telephones  in  Elevators 

Use  of  the  telephone  is  constantly  becoming  more  ex- 
tended. A  recent  installation  of  considerable  interest  was 
that  made  by  the  Western  Electric  Company  in  the  Wool- 
worth  Building,  New  York.  That  structure  is  fifty-five 
storeys  high,  and  its  fifteen  elevators  are  each  equipped  with 
a  telephone  set  and  a  loud  talking  receiver.  These  are  con- 
nected with  a  main  switchboard,  operated  by  the  elevator 
starter,  on  which  the  position  of  every  elevator  is  constantly 
shown.  The  starter  can  switch  his  telephone  in  on  any 
floor  and  get  any  one  of  his  men  to  stop  or  start  at  any 
time.  There  is  also  a  connection  with  the  engine  room  by 
which  the  starter,  in  case  of  accident  to  engines  or  to  elevat- 
ors, can  immediately  be  notified. 


Can  Erect  Poles 

By  an  order  of  the  Railway  Commissioners  the  Bell 
Telephone  Company  is  to  be  allowed  to  erect  poles  on  33 
streets  in  Montreal.  The  case  for  the  company  was  that  the 
cost  of  serving  customers  by  conduits  was  prohibitive,  and 
that  objection  was  made  to  the  erection  of  poles  on  private 
property.  The  Electrical  Commission  submitted  plans  show- 
ing that  the  problem  might  be  solved  by  the  Iniilding  of  man- 
holes three  hundred  feet  apart  and  from  there  using  the 
trees  on  the  streets  in  question  from  which  to  drop  the 
wires  for  the  supply  of  the  customers.  Objection  was  taken 
to  this,  and  the  Chairman,  while  allowing  the  use  of  poles 
on  33  streets,  asked  for  information  regarding  other  thor- 
oughfares. 
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New  Barns  of  London  &  Lake  Erie  Railway  Company 

The  London  &  Lake  Erie  J-iailway  Company  recently 
completed  the  construction  of  their  new  car  barns  which  will 
accommodate  their  complete  passenger  rolling  stock  of  six- 
teen 55-foot  cars.  This  line  operates  between  London  and 
Port  Stanley  with  22  miles  of  line  passing  through  St. 
Thomas,  some  nine  miles  south  of  London,  and  at  this 
point  the  new  car  barn  is  situated.  The  line  is  operated 
since  the  new  year  by  power  supplied  by  the  Hydro-electric 
Power  Commission  of  Ontario,  which  is  stepped  down 
through  13,000/380  volt  transformers.  Motor-generators,  the 
motors  of  which  operate  at  380  volts,  supply  current  to  the 
street  railway  system  at  650  volts  d.c. 

The  main  car  barn  is  210  ft.  x  95  ft.  and  the  whole  of 
the  company's  passenger  rolling  stock,  viz.,  sixteen  55-foot 
cars,  can  be  accommodated.  This  building  has  two  pits, 
one  the  whole  length  of  the  building  and  the  other  half  the 
length,  which  enable  easy  inspection  of  the  cars.  To  the 
east  of  the  main  building  and  under  the  same  roof  are  the 
master  mechanic's  office,  a  large  store  room  in  which  car 
repairs  are  kept,  an  armature  winding  room,  a  well-equipped 
blacksmith  shop,  carpenter  shop  and  general  repair  shop. 
Near  the  general  repair  shop  is  a  wheel  pit  running  at  right 
angles  to  the  inspection  pits  which  allows  the  easy  removal 
of  wheels  from  the  cars.  The  main  barn  is  fitted  with  an 
overhead  travelling  crane. 

On  the  west  side  of  the  main  building  are  a  well-eciuip- 
ped  lamp  room  and  motormen  and  conductors'  waiting 
room,  fitted  with  lockers.  The  boiler  room  is  in  the  base- 
ment and  contains  a  40  h.p.  boiler  for  heating  purposes. 
Other  rooms  include  a  linemen's  room,  a  sand  drying  room 
with  a  hopper  in  which  a  car  load  of  sand  can  be  dried  at 
one  time,  and  a  coal  room.  A  special  room  is  also  supplied 
for  washing  the  cars. 

Just  outside  the  car  shed  is  a  second  building  which 
houses  the  sub-station  equipment  and  includes  also  a  large 
freight  shed,  freight  offices,  ticket  offices  and  waiting  room. 
The  freight  shed  has  over  1500  feet  of  floor  space. 


Growth  of  Calgary  System 

On  July  5,  1909,  with  a  population  of  approximately  35,- 
000,  the  city  of  Calgary  first  placed  its  municipal  raihvay 
system  in  operation.  At  that  date  there  were  two  cars  in 
operation.  The  phenomenal  growth  of  this  city  is  shown 
by  the  following  statistics:  Cars  operated  on  July  5,  1909,  3; 
July  1,  1910,  15;  July  1,  1911,  32;  July  1,  1912,  48.  The  num- 
ber of  miles  of  track  on  corresponding  dates  were  3,  16}/2. 
26y2,  54.  The  number  of  employees.  15,  62,  102,  246.  In  J910 
the  revenue  was  $213,807;  in  1911,  $368,869,  and  in  1912,  $606.- 
083.  During  the  present  year  seventeen  miles  of  track  will 
be  constructed  with  additional  car  barn  equipment.  Also  a 
number  of  cars  will  be  added  to  rolling  stock  which  will 
bring  the  total  at  the  end  of  1913  to  78  cars.  The  popula- 
tion at  the  present  time  is  placed  at  75,000.  Mr.  Thos.  H. 
McCauley  is  superintendent  of  the  Calgary  street  railway 
system. 


New  Cars  for  Regina 

The  Regina  street  railway  system  have  just  added  to 
their  present  rolling  stock  eight  double  truck  street  cars  built 
according  to  the  following  specifications  by  the  Preston  Car 
&  Coach  Company:  Length  of  car  body,  28  ft.;  length  jf 


front  \  estibule  (outside j,  5  ft.;  length  of  rear  vestibule  i  out- 
side), 7  ft.;  projection  of  hunters,  6  in.;  length  of  car  over 
hunters,  41  ft.;  width  of  car  over  side  sheathing,  8  ft.  6  in.; 
width  of  car  inside,  7  ft.  8  in.;  height  of  car  from  bottom  of 
sill  to  top  of  roof,  8  ft.  9  in.;  width  of  front  vestibule  door, 
:!0  in.;  width  of  rear  vestibule  door,  48  in.;  seating  capacity. 
38  people;  cross  seats  and  rear  end  longitudinal  scats. 
Trucks,  Brill  27-G.l.,  wheel  base  4  ft.  6  in. 

Electric  equipment. — hour  40  hp.  lOl-H.  Westinghouse 
equipments;  four  40  h.p.  G.E.-80a  Canadian  General  equip- 
ments, with  K-28  controllers.  Westinghouse  S.M.I  straight 
air  brakes. 


Berlin  and  Waterloo  Additions 

The  Berlin  &  Waterloo  street  railway  system  recently 
added  two  Preston  cars  to  their  rolling  stock.  The  specifica- 
tions of  the  cars  are  as  follows:  bodies  30  ft.  10  in.;  front 
vestibule  5  ft.;  rear  vestibule  7  ft.;  no  bulk  heads  in  either 
end,  arranged  for  pay-as-you-enter ;  longitudinal  seats  with 
an  extension  running  out  into  each  vestibule  which  can  be 
folded  up  when  not  required;  cars  are  finished  in  cherry, 
both  inside  and  out,  natural  finish;  upholstered  in  rattan; 
mounted  on  Brill  27-G.E.-I  trucks  equipped  with  Westing- 
house lOl-B-2  motors;  quadruple  equipment;  single  end  con- 
trol; P.  C.  &  C.  Co.'s  "Positive"  sanders;  electric  bell  cir- 
cuit; celluloid  sanitary  hand  straps;  polished  bronze  trim- 
mings.   One  of  the  cars  is  illustrated  herewith. 


Ottawa  Car  Co's  New  Manager 

In  a  recent  issue  of  the  Electrical  News  it  was  announc- 
ed that  Mr.  \V.  K.  Jeffrey,  wlio  has  lieen  acting  manager  of 
the  Ottawa  Car  Company  for  some  time,  was  recently  ap- 
pointed manager.    Mr.  Jeffrey  has  only  been  with  the  Ottawa 


Mr.  W.  K.  Jeffrey 

Car  Company  for  eight  years,  starting  in  a  very  minor  posi- 
tion, and  his  rapid  promotion  indicates  at  the  same  time 
his  business  ability  and  his  appreciation  by  his  company.  Mr. 
Jeffrey  was  born  in  Kinburn.  Ont. 
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New  Type  of  Mine  Locomotive 

The  accompanying  illustration  shows  a  new  type  of  mine 
locomotive  which  has  recently  been  placed  on  the  market  by 
the  Baldwin  Locomotive  Works  and  the  Westinghouse  Elec- 
tric &  Manufacturing  Company.  The  notable  features  are 
the  open,  cast-steel  bar  frame  and  the  specially  designed 
commutating  pole-  mine  motors.  This  type  of  locomotive,  is 
distinguished  for  its  accessibility,  simplicity,  durability  and 
strength.  It  is  claimed  that  it  will  operate  satisfactorily 
under  the  worst  conditions  with  minimum  attention  and  main- 
tenance expense.  The  frame  is  designed  to  give  maximum 
strength  and  to  allow  ready  access  to  all  parts  so  that  the 
locomotive  can  be  inspected  and  overhauled,  when  necessary, 
in  the  least  possible  time.  The  construction  is  the  same  as 
that  used  on  heavy  Baldwin  steam  freight  engines. 

The  open  frame  gives  much  better  ventilation  to  the 
motors  and  resistance  than  that  obtained  by  armor-plate 
frame  construction.  The  motors,  brake  rigging,  brake  shoes 
and  sand  boxes  are  easily  accessible.  The  upper  parts  of  the 
motors  and  armature  bearing  housings  can  be  removed  with- 
out disturbing  the  suspension,  so  that  each  part  of  the  motor 
is  exposed  for  inspection.  To  remove  the  grid  resistors  the 
only  work  necessary  is  to  take  ofif  the  locomotive  covers  and 
loosen  the  bolts  and  terminals  that  hold  the  resistor  frames 
in  place. 

An  attractive  feature  introduced  on  locomotives  with 
outside  frames  is  the  Vauclain  removable  gib.  To  remove  a 
journal  box  with  this  gib,  it  is  only  necessary  to  drop  the 
binder  and  take  the  weight  of?  the  journal  box.  The  journal 
box  may  then  be  slipped  out  from  the  side.  On  locomotives 
with  inside  frames,  the  journal  box  cellars  are  arranged  to 
be  easily  dropped  out  for  re-packing.    If  it  is  desired  to  take 
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out  a  set  of  wheels  and  axle,  this  may  be  done  without  dis- 
turbing the  motor  suspension  or  connections  by  simply 
blocking  the  motors  in  place  and  removing  the  binders.  The 
wheels  may  then  be  dropped. 

The  motors  used  in  this  locomotive  have  decided  advan- 
tages over  other  types,  of  which  their  excellent  commuta- 
tion, due  to  the  use  of  commutating  poles,  is  of  first  impor- 
tance because  it  increases  reliability  of  operation  and  cuts 
down  the  cost  of  maintenance.  With  good  commutation, 
the  commutator  and  brushes  require  very  little  attention  and 
brush  renewals  are  seldom  necessary.  The  insulation  of 
armature  and  field  coils  remains  in  good  condition  for  a  much 
longer  time  than  on  other  types  because  of  the  absence  of 
copper  and  carbon  dust. 

The  frames  of  the  motors  are  made  of  cast  steel  and  are 
split  diagonally.  The  axle  bearings  and  suspension  nose  are 
on  the  lower  half  of  the  frame,  so  that  the  .upper  half,  the 
armature,  and  bearing  housings  can  be  removed  without  dis- 
turbing the  suspension  of  axle  brackets.    The  armature  and 


axle  bearings  are  of  bronze  and  are  oil-and-waste  lubricated. 
The  armature  coils  are  form  wound  and  are  made  moisture- 
proof  by  means  of  an  impregnating  compound.  The  field 
coils  are  impregnated  and  protected  from  vibration  by  heavy 
cushion  springs  placed  between  them  and  the  motor  frame. 
The  armature  core  is  mounted  on  a  spider  to  which  it  is 
keyed,  making  it  possible  to  remove  the  shaft  without  dis- 
turbing the  windings,  and  also  reinforcing  the  shaft  against 
bending.  Large  openings  are  provided  in  the  spider  and 
through  the  core  to  give  sufficient  ventilation. 


Track  Paving  Costs 

A  paper  was  recently  read  before  the  Canadian  Society 
of  Civil  Engineers  by  Mr.  Frank  Chappell,  town  engineer  of 
Oshawa,  on  the  subject  of  street  and  railway  track  paving 
with  asphalt  block  in  a  suburban  town.  Mr.  Chappell  gave 
some  interesting  figures  regarding  the  cost  of  this  work, 
which  we  reproduce  herewith. 

Price  of  gravel,  deposited  on  work  by  teams 

at  contract  price  $1.00  cu.  yd. 

Price  of  cement  deposited  in  shacks   1.52  barrel 

Superficial  Prices: — 

Excavation  and  grading  17  sq.  yd. 

Concrete  base  (5")  53  sq.  yd. 

Blocklaying  and  ^"  cushion  22  sq.  yd. 

Blocks — tearned  on  to  the  work  (freight 

Windsor  to  Oshawa  inclusive)    1.57  sq.  yd. 

Cubic  Yard  Prices  for  Work  Under  Track: — 

Excavation  50  cu.  yd. 

Concrete  base  4.68  cu.  yd. 

Curb  and  gutter  56  per  lin.  ft. 

Average  cost  of  catch  basins  24.00  each 

Total  cost  per  lineal  foot  of  40  ft.  road   14.84 

Total  cost  per  lineal  foot  of  35  ft.  road  12.98 

Total  cost  per  lineal  foot  of  30  ft.  road  11.12 

These  measurements  are  taken  from  face  to  face  of  curb. 

This  table  of  total  costs  includes  paving  the  street,  laying 
curb  and  gutter,  paving  the  track  allowance,  extra  concrete 
under  the  ties,  the  dismantling  and  relaying  of  the  track, 
age  of  the  pavement  was  14,300  sq.  yds.,  and  the  total  cost 
together  with  all  catch-basins,  etc.,  required.  The  total  yard- 
including  the  foregoing  incidentals  was  $47,750.00. 


Electrification  of  Melbourne  Suburban  System 

Announcement  has  just  been  made  that  a  contract  for 
the  electrical  equipment  for  the  electrification  of  the  sub- 
urban railways  around  Melbourne,  Australia,  has  been  award- 
ed to  the  General.Electric  Company,  Schenectady.  The  mile- 
age of  the  system  to  be  electrified  is  approximately  300  miles. 
Power  will  be  supplied  from  a  central  station  in  one  of  Mel- 
bourne's suburbs,  and  will  be  three-phase,  25  cycles.  This 
will  be  transmitted  at  20,000  volts  to  12  sub-stations  placed  at 
various  points  on  the  system  and  where  it  will  be  converted 
into  direct  current  at  1500  volts.  The  General  Electric  con- 
tract includes  400  motor  car  equipments  consisting  of  four 
motors  each  and  800  control  equipments,  400  being  for  trailer 
cars.  Each  car  will  carry  four  motors  rated  at  140  h.p.  each 
at  725  volts.  The  motors  will  be  operated  two  in  series  from 
the  1500  volt  feed  lines. 


Montreal  Tramway  Problems 

The  affairs  of  the  Montreal  Tramways  Company  have 
again  been  before  the  public  dyring  the  last  two  weeks,  and 
many  suggestions  for  the  solution  of  the  tramways  problem 
have  been  put  forward.  One  is  that  the  city  council  and 
the  company  should  get  together  in  order  to  devise  a  means 
of  breaking  the  present  deadlock.  The  council  are  making 
inquiries  as  to  whether  the  company  have  lived  up  to  their 
contract  with  the  city.     Controller  Dupuis  is  in  favor  of 


THE    ELECTRICAL  NEWS 


5' 


building  subways,  as  he  believes  it  is  the  only  way  of  effect- 
ively dealing  with  the  traffic  problem.  The  Tramways  Com- 
pany are  negotiating  with  the  city  of  Westmount  for  a  fast 
service,  and  to  carry  out  the  scheme  two  or  three  pieces  of 
new  track  will  have  to  be  laid.  It  is  hoped  to  avoid  the  pre- 
sent congested  lines  and  to  save  several  minutes  by  the  new 
route. 


Appointed  Signal  Engineer 

Mr.  R.  F.  Morkhill,  electrical  engineer,  has  been  ap- 
pointed signalling  engineer  of  the  Grand  Trunk,  with  office 
at  Montreal,  in  succession  to  Mr.  C.  A.  Dunham,  who  has 
resigned.  A  little  more  than  six  years  ago  he  was  in  charge 
of  the  signalling  on  the  Central  South  Africa  Railway  after 
the  war,  organizing  the  signalling  system  on  that  road.  He 
was  then  employed  in  the  head  sales  office  at  New  York  of 
the  Union  Switch  &  Signal  Company,  and  was  later  one  of 
the  assistant  engineers  in  the  construction  of  the  Pennsyl- 
vania's New  York  terminals.  Later  Mr.  Morkhill  joined  the 
Railway  Signal  Company  of  Canada,  Limited,  which  was 
then  being  organized,  as  sales  manager.  Last  August  he 
was  made  assistant  general  manager  of  this  company. 


Report  on  Tramways  Congestion 

Mr.  John  P.  Fox,  who  has  been  engaged  by  one  of  the 
Montreal  papers  to  inquire  into  the  local  tramways  situa- 
tion, has  made  a  preliminary  report  dealing  with  the  over- 
crowding, with  a  view  to  remedying  the  congestion  which 
takes  place  at  the  rush  hours.  His  report  may  be  summarized 
by  the  following  suggestions,  which  he  believes,  if  adopted, 
will  immediately  lessen  the  present  over-crowding: 

1.  Abolition  of  the  cross-seats,  which  prevent  the  even 
distribution  of  passengers  through  the  whole  body  of  a  car. 
This  will  not  lessen  the  seating  capacity  and  will  relieve  the 
back-platform  crowding. 

2.  Removal  of  the  heavy  partitions  between  the  rear 
platform  and  the  body  of  the  car. 

3.  Installation  of  sliding  or  folding  doors  at  the  steps 
of  all  cars  to  protect  the  dangerous  overcrowding  of  the 
rear  platform.  This  expedient  has  been  adopted  in  many 
United  States  cities  with  marked  success. 

4.  Operation  of  every  car  available  for  service;  this  in- 
cludes the  transforming  of  the  old  open  cars  into  a  closed 
type,  which  can  be  used  to  relieve  the  situation  until  modern 
cars  can  be  obtained  elsewhere.  Single-truck  cars  are  bad, 
but  they  should  not  be  scrapped  until  enough  new  cars  are 
available  to  greatly  reduce  the  present  overcrowding. 

5.  Single-truck  cars  should  be  operated  in  pairs,  or  con- 
nected together  by  an  enclosed  centre-platform,  after  the 
Boston  model. 

6.  The  company  should  make  every  efTort  to  reduce  de- 
lays in  the  actual  operation  of  its  car  schedule. 

7.  There  is,  as  yet,  no  convincing  evidence  that  more 
streets  are  needed  to  make  a  satisfactory  service  possible. 
The  cars  operated  in  Montreal  during  rush-hours  do  not  ap- 
proach the  number  operated  in  other  cities. 

8.  The  double-tracking  of  St.  James  street  and  of  Notre 
Dame  street  is  feasible  and  would  greatly  relieve  the  con- 
gestion on  Craig  street,  as  well  as  facilitating  the  handling 
of  rush-hour  crowds. 

9.  A  reserve  of  cars  should  be  stored  near  the  centre  of 
the  city  for  rush-hour  needs. 

10.  A  new  type  of  double-truck  car  is  urgently  needed 
here.  The  latest  Montreal  cars  have  only  forty  seats,  while 
a  far  lighter  type  used  in  Pittsburgh  has  67.  Double-deck 
cars,  with  seating  capacities  of  from  90  to  TOO  passengers, 
could  be  operated  without  difficulty  on  most  of  the  im- 
portant lines  here. 

Mr.  Fox's   report    was    submitted  to  Messrs.  Huntly 


Drummond,  president  of  the  Board  of  Trade;  Chas.  Chaput, 
president  of  the  Citizens'  Association;  Col.  Labelle,  presi-/ 
dent  of  the  Chambre  de  Commerce;  Henry  Miles,  president 
of  the  Montreal  Business  Men's  League;  and  Mr.  Foster, 
president  of  the  Trades  and  Labor  Council.  At  a  later  date 
Mr.  Fox  will  submit  another  report  dealing  with  various 
other  points  in  the  tramways  situation. 


Educating  the  Public 

The  Chicago  City  Railway  Company,  who  have  recently 
inaugurated  a  number  of  "nearside  "  cars,  are  educating  the 
public  in  the  correct  use  of  these  cars  by  full  page  advertise- 
ments in  the  local  papers.  The  picture  of  entrance-exit  of 
the  car  takes  up  practically  the  whole  page,  leaving  only 
enough  space  for  the  following  explanations:  "The  Chicago 
City  Railway  Company  stands  for  improving  service.  The 
management  of  this  company  is  directing  its  efYorts  towards 
the  best  methods  of  securing  maximum  convenience  and 
comfort  of  passengers,  increased  welfare  and  efficiency  of 
employees,  and  reduction  of  accidents  to  a  minimum.  Your 
co-operation  is  necessary.    The  Nearside  car  is  the  safe  way. 


Personal 

Mr.  H.  A.  Brazier  has  been  appointed  assistant  city  en- 
gineer of  London,  Ont. 

Mr.  M.  H.  Baker,  city  engineer  of  St.  Thomas,  has  been 
appointed  city  engineer  of  Prince  Albert,  Sask. 

Mr.  W.  N.  Ashplant  has  been  appointed  city  engineer  of 
London,  Ont. 

Mr.  D.  H.  McDougall  has  been  appointed  assistant  gen- 
eral manager  of  the  Toronto  Electric  Light  Company. 

Mr.  R.  E.  T.  Pringle  has  moved  his  headquarters  from 
Windsor,  Ont.,  to  308-9  Tyrrell  Building,  95  King  street  west, 
Toronto. 

Mr.  F.  L.  Hubbard  has  been  appointed  assistant  to  the 
general  manager  of  the  Toronto  Railway  Company.  Mr. 
Hubbard  is  a  son  of  Aid.  W.  P.  Hubbard,  of  Toronto. 

Mr.  A.  J.  Soper  has  been  appointed  district  sales  man- 
ager for  Ontario  for  the  Northern  Electric  &  Manufacturing 
Company,  with  headquarters  in  Toronto. 

Mr.  W.  H.  Tees  has  resigned  as  .chief  electrician  of  the 
Canadian  Consolidated  Rubber  Company,  Montreal,  and  is 
now  Assistant  Superintendent  of  the  Sayer  Electric  Com- 
pany, Montreal. 

Mr.  Wm.  G.  Merowitz  has  severed  his  connection  with 
the  Holtzer-Cabot  Electric  Company,  of  Boston,  Mass.,  and 
is  now  engaged  as  a  power  apparatus  sales  specialist  in  the 
supply  sales  department  of  the  Northern  Electric  &  Manu- 
facturing Company,  Montreal. 


Edmonton  Telephone  Plans 

The  city  of  Edmonton  will  spend  in  the  neighborhood 
of  $1,000,000  on  extension  work  during  1913.  the  greater  part 
of  which  will  be  cable  work.  It  is  the  intention  of  this 
municipal  department  to  build  a  lot  of  underground  conduit 
both  in  South  Edmonton  and  North  Edmonton,  and  there 
will  also  be  considerable  underground  cable  work  and  aerial 
cable  work.  Very  little  open  wire  construction  is  used  ex- 
cept in  very  sparsely  settled  districts.  Last  year  this  de- 
partment built  two  new  branch  exchanges  giving  them  four 
exchanges  in  all  at  the  present  time.  Mr.  W.  R.  Griffith  is 
superintendent  of  Edmonton's  telephone  department. 


The  plans  of  the  Humber  \^al!ey  Electric  Railway  have 
iieen  approved  by  the  Ontario  Railway  and  Municipal  Board. 
This  railway  will  parallel  the  old  Belt  Line  from  the  lake 
shore  to  Bloor  street. 
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Proper  Lamp  Voltages 

An  incandescent  lamp  consumes  its  rated  wattage,  gives 
its  rated  candle-power,  and  lives  its  rated  life  only  when 
supplied  with  current  at  a  voltage  equal  to  the  rated  voltage 
of  the  lamp.  If  the  voltage  supplied  to  the  lamp  is  less  than 
the  rated  lamp  voltage,  the  candle-power  and  the  wattage 
consumption  are  decreased  and  the  life  is  lengthened.  If 
the  circuit  voltage  supplied  is  greater  than  the  rated  lamp 
voltage,  the  candle-power  and  wattage  consumption  are  in- 
creased' and  the  life  is  shortened. 

In  any  electric  supply  system  the  voltage  supplied  may 
not  be  the  same  at  various  parts  of  the  system  at  any  one 
given  time,  and  it  may  not  be  the  same  at  one  location  at  dif- 
ferent times  of  the  day,  or,  in  other  words,  the  voltage  may 
be  said  to  vary  with  the  distance  of  transmission  and  with 
the  time  of  day.  As  the  voltage  varies,  the  connected  lamps 
will  undergo  variations  of  candle-power,  wattage  consump- 
tion, efficiency  and  rate  of  destruction  (consumption  of  in- 
herent life).  When  a  lamp  is  chosen  for  use  on  a  circuit, 
it  is  usually  selected  because  it  is  known  that  at  some  cer- 
tain voltage  the  lamp  will  give  a  certain  candle-power,  con- 
sume a  certain  wattage,  have  a  certain  efficiency,  or  8i>'e  ii 
certain  life.  If  the  voltage  of  the  circuit  does  not  stay  ap- 
proximately constant  at  the  predetermined  value  the  above 
criteria  of  selection  cannot  be  applied.  The  best  that  can 
be  done  is  to  select  the  lamp  with  respect  to  the  line  volt- 
age and  its  variations  so  that  the  average  candle-power 
values  given  at  all  times  would  be  the  same  as  if  the  lamp 
were  burned  continuously  at  its  rated  voltage;  similarly,  the 
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wattage  consumption  or  the  efficiency  might  be  adjusted  for 
correct  average  values,  or  the  lamp  voltage  could  be  so 
chosen  that  the  life  of  the  lamp  would  be  the  same  as  when 
burned  continuously  at  rated  voltage.  Of  the  above  men- 
tioned factors — candle-power,  wattage,  efficiency  and  life — 
the  last  will  be  found  to  vary  more  with  change  of  voltage 
than  any  of  the  others.    Hence,  if  a  lamp  is  so  selected  that 


a  proper  life  is  obtained,  approximately  correct  values  of 
the  candle-power,  wattage  and  efficiency  will  also  be  obtained. 

It  is  but  natural  to  make  the  assumption  that  the  aver- 
age voltage  of  a  circuit  during  lighting  hours  is  the  proper 
voltage  rating  for  the  lamps  to  be  used  thereon.  If  a  lamp 
is  burned  half  of  the  time  at  a  given  percentage  below  its 
normal  rated  voltage  and  half  of  the  time  at  the  same  per- 
centage above  this  normal  value,  it  will  be  found  that  its 
life  is  decreased.  The  magnitude  of  the  decrease  will  de- 
pend upon  the  difference  between  the  burning  voltages  and 
the  rated  voltage.  The  reason  for  this  is  that  in  a  given 
period  of  burning  at  over-voltage,  more  of  the  inherent  life 
of  the  lamp  is  consumed  than  is  recovered  when  burning  for 
an  equal  length  of  time  at  a  corresponding  amount  under- 
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voltage — the  net  ef?ect  being  to  obtain  a  shorter  life  than 
when  burned  continuously  at  rated  voltage. 

It  is  evident,  therefore,  that  if  during  lighting  hours  ihe 
voltage  of  a  circuit  fluctuates  above  and  below  an  average 
value,  the  theoretical  proper  lamp  voltage  is  slightly  higher 
than  this  average  voltage;  and  the  greater  the  fluctuations, 
the  greater  should  be  the  difference  between  average  voltage 
and  lamp  voltage.  This  theoretically  proper  lamp  voltage 
might  be  called  the  "effective  voltage"  of  the  circuit,  since 
it  is  the  voltage  which  is  effective  in  selecting  lamps.  Since 
the  effective  voltage  is  determined  by  the  effect  of  voltage 
upon  lamp  life,  it  will  depend  upon  the  class  of  lamp  con- 
sidered, i.e.,  will  not  be  the  same  for  Mazda  lamps  as  it  is 
for  Carbon,  etc. 

Mathematical  analysis  shows  that  it  is  only  on  circuit; 
which  have  excessive  voltage  fluctuations  (such  as  heavily 
loaded  combination  power  and  lighting  circuits,  railway  cir- 
cuits, etc.)  that  this  difference  will  amount  to  enough  to 
warrant  serious  consideration.  As  a  general  rule  it  may  be 
stated  that  the  difference  between  the  scientifically  correct 
lamp  voltage  and  the  average  line  voltage  during  lighting- 
hours  will  not  amount-  to  even  one  volt  unless  the  circuit 
voltage  fluctuates  more  than  6  per  cent,  above  and  below 
this  average  value. 

In  general  a  customer  of  a  central  station  or  an  isolated 
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plant,  in  selecting  l.-iinps  to  be  used  on  circuits  of  fluctuat- 
ing voltage,  is  concerned  only  with  the  variations  of  voltage 
with  time.  The  management  of  the  central  station,  how- 
ever, in  selecting  lamps  for  use  on  the  whole  system,  is  con- 
fronted with  a  more  complicated  problem,  since  in  this  case 
the  variations  of  line  voltage  both  with  time  and  with  dis- 
tance should  be  considered. 

In  cases  where  very  great  variations  of  voltage  with  dis- 
tance are  encountered,  it  is  not  uncommon  practice  to  use 
different  voltages  of  lamps  for  different  districts.  The  ad- 
visability of  such  a  procedure  is  more  often  a  question  of 
policy  than  of  theoretical  necessity,  hence  it  will  be  assumed 
in  illustration  that  only  one  voltage  of  lamp  is  to  be  used 
throughout  the  system  and  methods  will  be  discussed  where- 
by the  proper  lamp  voltage  may  be  determined. 

An  accurate  theoretical  determination  of  the  proper  lamp 
voltage  would  require  that  throughout  a  day  voltage  read- 
ings be  taken  at  intervals  of  a  few  minutes  on  the  premises 
of  all  the  customers  of  the  stations,  and  that  such  a  proceed- 
ing be  repeated  several  times  during  a  year  in  order  to  take 
account  of  the  seasonal  variations  of  load.  An  investigation 
of  so  great  a  magnitude  would  manifestly  be  out  of  the 
question,  hence  approximations  may  be  introduced  to  shorten 
the  work.  The  first  approximation  would  doubtless  be  to 
lessen  the  number  of  locations  at  which  voltage  readings 
are  to  be  taken.  Readings  at  the  centre  of  the  load,  or  so- 
called  "centre  of  gravity"  of  each  feeder  or  small  district 
will  be  sufficient  for  the  feeder,  since  the  low  voltage  beyond 
the  centre  will  compensate  for  the  high  voltage  between  the 
centre  and  the  station. 

The  data  which  should  be  taken  for  each  feeder  or  dis- 
trict are  simultaneous  readings  of  the  voltage  at  the  centre 
and  of  the  total  load  on  the  feeder.  If  the  investigation  is 
limited  to  the  taking  and  averaging  of  voltage  readings  only, 
and  no  attention  is  paid  to  load,  erroneous  conclusions  may 
be  drawn.  On  the  majority  of  electric  supply  systems  a 
large  part  of  the  voltage  fluctuation  is  due  to  load  variations, 
the  voltage  being  high  during  periods  of  light  load  and  low 
during  periods  of  peak  load.  For  this  reason,  the  low  volt- 
age readings  should  be  given  greater  weight  than  the  high 


TABLE  1. 

Line 

No.  of 

Sum  of  Loads  at 

Line 

No.  of 

Sum  of  Loads  at 

Voltage 

Readings 

each  voltage 

Voltage 

Keadinga 

each  Toltape 

90 

1 

40 

109 

7 

147 

91 

1 

39 

110 

9 

180 

92 

2 

76 

111 

6 

114 

94 

1 

36 

112 

5 

90 

95 

4 

140 

114 

2 

32 

98 

4 

128 

115 

6 

90 

100 

2 

60 

116 

2 

28 

101 

3 

87 

119 

5 

55 

103 

3 

81 

121 

3 

27 

105 

3 

75 

124 

2 

12 

106 

5 

120 

125 

4 

20 

107 

2 

46 

127 

3 

9 

108 

3 

66 

ISO 

2 

0 

Total 

90 

1798 

voltage  readings.  It  is  evident  that  a  straight  arithmetical 
averaging  of  all  voltage  readings  would  give  a  final  average 
voltage  higher  than  an  average  in  which  the  readings  were 
all  weighted  in  proportion  to  the  number  of  lamps  on  circuit 
(total  load  on  feeder,  if  load  is  all  lighting)  at  the  time  of 
the  reading. 

The  following  is  given  as  an  example  of  the  correct 
method  of  working  out  the  average  voltage  for  a  lighting 
circuit.  In  order  to  illustrate  clearly  the  principles  involved, 
a  circuit  of  excessively  bad  voltage  regulation  was  assumed 
on  which  the  station  voltage  is  maintained  at  130  volts  and 
on  which  the  line  drop  from  the  station  to  the  "centre  of 
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gravity"  of  the  load  is  approximately  one  volt  per  kilowatt 
of  load.  Fig.  1  shows  the  assumed  load  and  voltage  curves. 
If  these  readings  are  tabulated  according  to  voltage,  the 
results  would  be  as  shown  by  Table  I.  The  first  column  is 
the  number  of  readings  at  which  each  voltage  prevailed  on 
the  line.  The  third  column  is  the  sum  of  the  load  readings 
(kilowatts)  corresponding  to  each  of  the  voltages.  Fig.  2 
shows  the  tabulated  data  plotted  in  curve  form.  Curve  A  is 
plotted  directly  from  the  voltage  readings  alone.  The  length 
of  each  horizontal  step  shows  the  comparative  length  of 
time  (number  of  readings)  during  which  each  particular 
voltage  prevailed  on  the  line,  hence  we  will  call  this  style 
of  graph  a  "duration  curve."  The  arithmetical  average  of 
this  curve  is  110  volts,  and  the  efYective  value  or  proper 
lamp  voltage  (for  Mazda  lamps)  is  114.9  volts.  The  weighced 
curve,  B,  is  plotted  by  making  the  length  of  each  horizontal 
step  proportional-  to  the  total  kilowatts  of  load  correspond- 
ing to  each  voltage,  rather  than  proportional  to  the  number 
of  readings  at  each  voltage.  The  effective  value,  or  proper 
lamp  voltage,  for  this  "duration  curve"  is  111.:}  volts.  It 
is  thus  seen  that  a  considerably  different  result  is  obtained 
when  all  the  voltage  readings  are  properly  weighted  with 
respect  to  the  number  of  lamps  on  circuit  at  the  time. 

If  the  voltage  readings  had  been  obtained  from  a  street- 
railway  circuit  on  which  a  constant  number  of  lamps  is 
used,  the  effective  value  of  Curve  A  would  give  the  proper 
lamp  voltage  directly. 


De  Luxe  Set  for  the  Home 

The  Tungstolier  Company  of  Canada  claim  to  have  been 
the  first  fixture  manufacturers  on  this  continent  to  offer  a 
complete  set  of  fixtures  for  a  home.  This  method  of  selling 
fixtures  should  appeal  greatly  to  the  dealer  as  he  is  in  a 
position  to  show  the  customer  just  what  he  can  offer  and  at 
the  same  time  he  can  know  the  absolute  cost  of  the  complete 
outfit.  This  company  are  now  getting  out  additional  sets  of 
fixtures  for  residential  use  under  the  name  of  De  Luxe  set. 


) 


Typical  Unit  of  De  Luxe  Set 

A  cut  o'f  the  first  set  appears  in  the  advertising  pages  of  this 
issue  of  the  Electrical  News.  The  De  Luxe  set  is  one  of  the 
most  attractive  propositions  over  sold  by  the  Tungstolier 
Company.  The  fixtures  are  well  iiiatle  and  handsomely  fin- 
ished. Another  feature  embodied  in  these  sets  is  the  method 
of  packing  always  followed  by  this  company,  namely,  a  com- 
plete set  in  one  box, 
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Why  Electrical  Contractors  Fail 

Statistics  show  that  during  the  last  twenty  years  sixty- 
five  per  cent,  of  electrical  contracting  firms  have  ended  in 
disaster  and  the  cause  of  this  unfortunate  condition  should, 
if  possible,  be  discovered  artd  remedied.  It  is  probable  that 
these  contractors  failed  to  appreciate  the  heavy  cost  of  run- 
ning their  business  and  in  making  estimates,  oniitted  to  make 
a  proper  allowance  for  .overhead  expenses.  This  seerjis  all 
the  more  likely  in  view  pf  figures  recently  compiled  by  the 
Electrical  Contractors',  Association  of  Illinois,  which  show 
that  in  the  smaller  concerns  overhead  charges  may  easily 
amount  to  well  up  to  50  per  cent,  of  the  business  done.  Some 
actual  examples  were  given,  as  a  $10,000  business  being 
found  to  cost  forty  per  cent,  in  overhead  expenses;  a  $20,- 
000  business  28  per  cent.;  a  $30,000  business  23  per  cent.;  a 
$100,000  business  17  per  cent.    This  -evidentiy^is  harder  on 
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the  small  contractor,  and  so  it  is  all  the  more  necessary  why 
he  should  studiously  consider  this  element  in  his  expenses. 

There  is  also  the  other  important  consideration  that  the 
large  majority  of  electrical  contractors  have  risen  from  the 
ranks  of  the  wiremen,  and  so  lack  the  business  education 
and  experience  necessary  to  compute,  accurately,  the  cost 
of  carrying  on  their  business.  As  a  result  the  work  is  car- 
ried on  in  more  or  less  of  a  haphazard,  guess-work  way 
which  very  soon  also  shows  itself  in  the  methods  of  the  em- 
ployees with  the  final  results  already  noted. 

Profiting  by  the  experience  of  others,   the  more  suc- 
cessful contractors  have  seen  the  necessity  of  carrying  on 
their  business  in  a  systematic  manner,  making  careful  note 
of  all  expenses  and  watching  the  results  of  every  individual 
piece  of  work  to  see  where  any  little  losses  may  have  crept 
in  that  were  unexpected,  or  any  little  profits  that  may  have 
shown  themselves  which  were  worth  de- 
  veloping.    As  an  example  of  the  plan  fol- 
lowed by  one  successful  contractor  whose 
work  is  chiefly  in  private  residences  and  the 

  smaller  factories,  we  reproduce  herewith  a 

miniature  copy  of  an  estimate  sheet  which 
he  has  gradually  evolved  through  several 
years  of  experience  of  the  requirements  of 
his  business.  It  will  be  noted  that  in  the 
left-hand  column  of  this  sheet  what  may 
be  called  the  requirements  of  knob  and  tube 
work  are  tabulated.  On  the  right-hand 
side  the  blank  portion  increases  the  useful- 
ness of  the  sheet  by  making  it  available  for 
other  classes  of  work  such  as  conduit,  or  in 
factory  wiring,  where  drop  lights,  glass- 
ware or  lamps  may  be  included  in  the  spe- 
cifications; or  again,  for  keeping  track  of 
extras.  In  the  lower  right-hand  corner 
there  is  a  place  for  keeping  tab  on  labor, 
and  a  space  for  the  all-important  overhead 
expense.  A  feature  of  great  importance  in 
this  estimate  form  is  the  double  column,  as 
shown,  in  one  of  which  his  estimate  of  the 
quantity  of  material  is  placed.  Against  this 
(after  the  work  is  done)  he  puts  in  the 
other  column  the  actual  amount  of  ma- 
terial used.  Under  the  heading  of  cost  there 
are  also  two  columns,  the  first  dealing  with 
the  estimate,  the  second  with  the  actual. 
This  plan,  followed  out  systematically,  will 
show  at  a  glance  how  close  he  has  been  able 
to  estimate  on  any  work  of  a  certain  kind, 
and  if  another  piece  of  work  which  is  quite 
similar  to  anything  he  has  already  done, 
comes  along,  he  is  then  in  a  position  to 
know  the  actual  costs. 

These  forms,  of  course,  are  filed  for 
reference,  each  being  attached  to  the 
schedule   or   specification    of   the  job  or 
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contract  to  which  it  refers,  and  the  fact,  as  stated  above, 
that  this  particular  contractor  has  been  successful  where 
others  in  the  same  class  have  failed,  is  the  best  proof  that 
a  system  of  this  kind  is  not  only  desirable,  but  is,  other 
things  being  equal,  essential,  if  the  work  of  the  electrical 
contractor  is  to  be  carried  on  on  a  fair  and  profitable  basis. 

The  right  price  to  charge  for  a  job  of  electrical  work  is 
one  that  will  leave  a  profit  over  and  above  all  cost,  includ- 
ing stock,  labor,  depreciation,  advertising,  spoilage,  insur- 
ance, power,  light,  fuel,  rent,  taxes  and  the  thousand  and  one 
other  items  of  expense  the  contractor  is  called  upon  to  pay. 
Guessing  methods,  second  sight,  mind  reading,  telepathy  and 
similar  methods  will  not  give  that  cost.  It  requires  a  well- 
planned  and  operated  cost  system  to  do  it;  and  the  quicker  a 
contractor  installs  that,  the  better  he  will  succeed. 


Panel  Board  Lightning  Arresters 

A  great  many  railway,  lighting,  mine  and  industrial  pro- 
perties have  certain  "spots"  where  lightning  conditions  are 
particularly  severe,  and  where  it  is  difficult  to  secure  thor- 
oughly efficient  and  reliable  lightning  protection.  In  other 
cases,  particularly  central  station  and  mining  properties,  there 
is  certain  electrical  apparatus  that  needs  what  might  be 
termed  one  hundred  per  cent,  protection.  For  mining  ser- 
vice, such  apparatus  might  supply  power  to  fans  and  pumps; 
or  for  central  station  and  electric  railway  service,  very  im- 
portant pieces  of  generating  or  transforming  apparatus,  on 
which  much  depends. 

For  the  protection  of  these  important  installations,  the 
Electric  Service  Supplies  Company  has  placed  on  the  mar- 
ket a  line  of  panel  board  lightning  arresters,  for  both  d.c. 
and  a.c.  service.     Illustrations  of  typical  boards  for  both 


Side  view  2500  v.  2500  volt  a.c. 

a.c.  panel  board  .    .  panel  board 


d.c.  and  a.c.  service  are  shown  herewith.  These  boards  are 
built  on  the  theory  that  no  matter  how  efficient  a  lightning 
arrester  may  be,  it  will  never  carry  off  every  bit  of  a  lightn- 
ing discharge  from  a  given  line.  Some  small  portion  will 
always  find  its  way  past  an  arrester,  through  any  choke 
coil  in  back  of  the  arrester  and  into  the  apparatus  to  be 
protected.  With  an  efficient  lightning  arrester  and  a  suit- 
ably designed  choke  coil,  this  leakage  will  be  small,  usually 
not  enough  to  damage  the  apparatus.  With  very  heavy 
induced   strokes,   and   under   certain   other   conditions,  the 


leakage  may  become  heavy  enough  to  damage  tiie  apparatus 
These  panel  board  arresters  are  designed  to  effectually  take 
care  of  this  leakage  by  interposing  additional  choke  coils  be- 
tween the  line  and  the  apparatus  to  be  protected,  and  of  con- 
necting lightning  arrester  units  ahead  of  these  coils.  Any 
leakage  passing  the  first  arrester  unit,  for  instance,  in  a  triple 
board,  must  pass  through  three  choke  coils  and  by  two  addi- 
tional arrester  units  before  it  can  get  into  the  apparatus. 

With  but  a  single  choke  coil  and  a  single  arrester  unit, 
and  assuming  that  9/10  of  the  discharge  goes  to  ground 
through  the  arrester,  it  is  seen  that  1/10  will  be  left  to  enter 
the  apparatus.  If  an  additional  choke  coil  and  a  second  ar- 
rester unit  be  placed  back  of  the  first  set,  and  assuming  that 
the  second  unit  takes  9/10  of  the  leakage  l/lO  to  ground, 
only  l/lOO  of  the  original  charge  remains  to  flow  into  the 
arrester  unit,  but  l/lOOO  of  the  original  charge  will  be  left 
to  enter  the  apparatus  to  be  protected.  In  other  words,  by 
apparatus.  Similarly  with  a  third  choke  coil  and  a  third 
the  addition  of  extra  arrester  units  and  extra  choke  coils, 
the  protection  to  apparatus  has  been  increased  ten  times  by 
a  double  panel  board,  a  hundred  times  by  a  triple  panel 
board,  and  a  thousand  times  by  a  quadruple  board. 

The  boards  are  regularly  furnished  in  station  type, 
mounted  on  heavy  impregnated  oak  framework  and  are  fur- 
nished complete  with  insulators  for  attaching  to  any  suit- 
able supporting  means.  The  arrester  units  are  furnished 
with  highly  polished  and  lacquered  metal  work.  Choke  coils 
are  of  copper,  black  enamelled  and  baked.  They  are  de- 
signed especially  for  the  protection  of  apparatus  up  to  6600 
volts  a.c,  up  to  2500  volts  d.c.  railway,  and  up  to  6000  volts 
d.c.  or  a.c.  arc  circuits,  and  are  furnished  in  any  ampere 
capacity  for  voltages  within  this  range. 


Use  Your  Show  Windows 

If  you  are  located  on  the  principal  street  you  are  pay- 
ing an  increased  rent  owing  to  the  fact  that  you  have  an 
attractive  display  place  for  showing  goods.  Why  not  get 
the  greatest  possible  advertising  value  out  of  this  place? 

If  you  contract  for  newspaper  space  you  would  not  think 
of  leaving  it  blank,  so  why  leave  your  show  windows  in  a 
condition  where  they  do  you  no  good  when  they  can  do 
more  for  you,  possibly,  than  any  other  form  of  advertising, 
but  a  window  that  is  allowed  to  become  dirty,  and  never 
changed,  is  a  detriment  to  your  business. 

If  you  intend  to  use  your  show  windows,  they  should 
be  decorated  systematically  and  carefully.  Windows  should 
be  kept  absolutely  clean,  should  be  filled  with  fresh  goods, 
and  should  be  kept  carefully  dusted. 

The  display  should  be  changed  at  least  every  two  weeks, 
and  placards  used  showing  the  price  and  uses  of  the  articles 
shown.  At  different  seasons  the  windows  should  be  devoted 
to  the  special  article  that  is  in  use  at  the  particular  time. 

Moving  displays  can  also  be  used  to  great  advantage 
and  at  a  comparatively  small  expense.  A  moving  display  in 
a  window  always  attracts  a  crowd,  and  if  properly  placed 
and  placarded  should  result  in  greatly  increasing  your  sales. 
You  will  also  find  that  manufacturers  will  be  glad  to  supply 
you  with  window  displays,  and  the  necessary  cards  and  ad- 
vertising matter  to  go  with  it.  An  example  of  this  is  shown 
by  the  displays  furnished  by  the  lamp  manufacturers,  which 
have  attracted  attention  all  over  the  country.  Supplies  of 
this  kind  can  be  well  . handled  by  using"  them  at  a  time  when 
the  manufacturer  in  question  is  using  general  publicitj'  in 
the  magazine.  This  will  result  in  your  securing  the  benefit 
of  his  general  advertising,  as  well  as  your  own  show  win- 
dows. 

Think  it  over  and  see  if  you  have  given  this  chance  of 
good  advertising  the  proper  consideration,  and  if  not  take 
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it  up  the  coming  season  and  make  your  windows  attractive 
and  profitable  to  your  business. — National  Electric  Contrac- 
tor. 


Table  of  Carrying  Capacity  of  Wires 

The  following  table,  showing  the  allowable  carrying 
capacity  of  copper  wires  and  cables  of  ninety-eight  per  cent.- 
conductivity,  according  to  the  standard  adopted  by  the  Am- 
erican Institute  of  Electrical  Engineers,  must  be  followed 
in  placing  interior  conductors. 

For  insulated  aluminium  wires  the  safe  carrying  capacity 
is  eighty-four  per  cent,  of"  that  given  in  the  following  tables 
for  copper  wire  with  the  same  kind  of  insulation. 
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The  lower  limit  is  specified  for  rubber-covered  wires  to 
prevent  gradual  deterioration  of  the  high  insulations  by  the 
heat  of  the  wires,  but  not  from  fear  of  igniting  the  insula- 
tion. The  question  of  drop  is  not  taken  into  consideration 
in  the  above  tables. 


The  Simplex  Wiring  Computer 

Electrical  engineers  and  wiremen  will  be  interested  in 
the  wiring  computer  which  the  Simplex  Wire  &  Cable  Com- 
pany, of  Boston,  are  distributing.  The  computer  is  mounted 
on  stiff  thick  celluloid  of  a  convenient  pocket  size  and  con- 
sists of  a  circular  slide  rule  particularly  adapted  for  wiring 
calculations.  By  a  single  setting  of  the  computer  the  fol- 
lowing results  may  be  obtained: — the  size  B.  &  S.  gauge  of 
a  wire  is  readily  determined  by  setting  the  disc  to  corres- 
pond to  a  given  distance  of  distribution  for  a  desired  volt- 
age drop  and  the  current  which  the  wire  is  to  carry;  or 
given  the  size  B.  &  S.  gauge,  the  current  to  be  carried,  and 


the  distance  of  transmission,  the  resulting  voltage  drop  may 
be  read  directly  upon  the  computer.  In  like  manner,  the 
current  may  be  found  at  one  setting  for  a  desired  voltage 
drop  with  a  definite  sized  wire  and  distance  of  transmission. 
Finally  the  distance  to  correspond  to  specific  conditions  of 
voltage  drop,  current  and  size  of  wire  may  be  found  by  a 
single  setting  of  the  disc.  The  setting  of  the  disc  is  very 
simple  and  directions  for  attaining  these  four  different  re- 
sults are  given  explicitly  at  the  foot  of  the  card  and  much 
laborious  figuring  is  avoided  by  its  use.  On  the  reverse  side 
of  the  pocket  card  are  handy  tables  of  wiring  data  and 
table  of  decimal  equivalents  of  fractions  of  an  inch. 


Safety  Cut-out  Hanger 

The  Thompson  Electric  Company,  Cleveland,  have  issued 
a  folder  giving  ten  reasons  why  the  Thompson  Automatic 
Safety  Cut-out  Hanger  should  be  made  a  part  of  every  light- 
ing system.  This  cut-out  device  is  one  by  which  any  light- 
ing unit  in  a  multiple  circuit  may  be  automatically  cut  out 
and  lowered  to  the  ground  for  cleaning,  trimming  or  renew- 


ing. It  is  made  in  two  sizes,  one  for  enclosed  and  flaming 
arc  lamps,  the  other  for  large  tungsten  units  and  clusters. 
It  is  particularly  adapted  for  use  in  railway  shops  and  sheds, 
mills,  factories  and  industrial  plants  of  all  kinds.  The  ac- 
companying illustration  represents  the  small  multiple  type 
for  use  with  tungsten  units. 


Engineering  Works  of  Canada 

The  Engineering  Works  of  Canada,  Montreal,  have  is- 
sued a  catalogue  describing  their  two  and  three  phase  in- 
duction motors.  The  following  types  are  described:  type  N, 
an  open  type  in  capacity  from  yi  to  200  h.p.,  built  with 
squirrel  cage'  or  slip-ring  rotor;  type  NA,  having  a  rotor 
with  two  special  windings,  and  type  NE,  a  special  design  of 
enclosed  motor  requiring  only  a  slight  increase  in  size  over 
the  open  type.  The  type  NA  was  designed  for  use  where 
constant  speed  is  required  with  a  high  starting  torque  and 
perhaps  frequent  starting  of  the  motor.  With  the  ordinary 
slip-ring  type  rotor  a  resistance  has  to  be  kept  almost  con- 
stantly in  circuit  involving  a  considerable  loss  of  energy. 
This  disadvantage  has  been  overcome  by  providing  the  ro- 
tor with  two  windings,  one  of  copper  and  one  of  iron.  The 
motor  is  started  on  the  iron  winding  which  is  of  high  re- 
sistance and  after  the  motor  reaches  a  pre-determined  speed 
the  copper  winding  is  automatically  cut  into  the  circuit,  the 
iron  winding  being  cut  out  at  the  same  instant.     An  im- 
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portant  feature  in  tiic  design  of  the  NE  type  is  llie  provi- 
sion for  two  difTerent  circulations  of  air  completely  separ- 
ated and  independent  from  each  other.  The  capacity  of  this 
enclosed  motor  is  only  15  per  cent,  less  than  that  of  ihe 
same  size  open  type.  This  company  also  have  patented  a 
very  simple  mechanism  by  means  of  which  single  phase  in 
duction  motors  can  be  started  under  load  exactly  as  an  or- 
dinary polyphase  induction  motor  without  too  high  a  start- 
ing current.  This  company  make  installations  of  complete 
rolling  mill,  hoist  and  mining  machinery. 


Lightning  Arresters 

Tht  Electric  Service  Supplies  Company,  Philadelphia, 
Chicago  and  New  York,  have  issued  their  1913  edition  of 
catalogue  on  Garton-Daniels  lightning  arresters  and  other 
lightning  protective  apparatus  which  is  in  reality  a  short  treat- 
ise on  Lightning  Arresters.  In  this  booklet  is  given  much 
information  relative  to  lightning  phenomena,  installation  of 
lightning  arresters,  grounding,  distribution,  inspection  and 
other  allied  subjects.  Its  catalog  pages  illustrate  and  des- 
cribe the  complete  line  of  Garton-Daniels  lightning  arresters, 
a  new  line  of  panel  board  lightning  arresters  catalogued  for 
the  first  time  by  this  company,  high  voltage  and  low  voltage 
choke  coils  and  disconnecting  switches,  grounding  apparatus, 
etc.  The  last  eight  pages  are  given  over  to  installation 
diagrams,  through  which  it  is  possible  at  a  glance  to  not 
only  learn  the  proper  method  for  installing  lightning  ar- 
resters on  any  circuit,  either  d.c,  a.c.  or  arc,  but  also  to 
select  exactly  the  type  of  arrester  which  is  best  suited  for 
the  protection  of  any  class  of  circuit. 


Spring  Binding  Post 

The  accompanying  sketch  illustrates  the  Fahnestock 
spring  binding  post  manufactured  by  the  Fahnestock  Elec- 
tric Company,  of  129  Patchen  avenue,  Brooklyn,  N.Y.  This 
binding  post  has  much  to  recommend  it  in  that  contacts  arc 
quickly  made,  the  electrical  contact  is  good,  and  suspicior.  of 
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bad  contact  can  be  very  easily  tested.  This  type  of  bindii)<;- 
post  is  being  installed  very  largely  on  batteries  of  varions 
kinds  but  is  applicable  to  practically  every  kind  of  eleciiic 
service. 


Imperial  Wire  &  Cable  Co. 

The  Imperial  Wire  &  Cable  Company,  Limited,  Mont- 
real, are  opening  ,  an  office  at  Room  611  C.  P.  R.  building. 
Toronto.  Mr.  A.  J.  Soper,  formerly  connected  with  the  sales 
department  in  Montreal,  has  been  appointed  district  sales 
manager  for  Ontario.  The  same  company  are  also  opening 
an  office  in  Winnipeg,  and  have  taken  temporary  quarters 
at  158  Portage  avenue  east,  and  later  will  move  into  the 
Electric  Railway  Chambers  as  soon  as  they  are  completed. 
Mr.  W.  F.  Uhl,  formerly  in  the  sales  department  of  the 
Northern  Electric  and  Manufacturing  Company,  Winnipeg, 
has  been  appointed  district  sales  manager  for  ManitolKi, 
Saskatchewan,  and  Ontario,  as  far  east  as  Fort  William 
and  Port  Arthur^' 


A  New  Wood  Screw 
We  illustrate  herewith  a  new  make  of  wood  screw  which 
we  believe  will  tit  the  needs  of  the  electrical  contractor  and 
save  him  much  valuable  time  in  making  installations  in  dififi- 
cult  places,  at  the  same  time  enabling  him  to  perform  this 
work  efficiently.  The  screw  has  a  square  hole  in  the  head 
into  which  a  specially  designed  screw  driver  fits.  In  cramp- 
ed places  or  for  an  insertion  which  is  almost  out  of  reach 


of  the  workman,  this  screw  may  be  placed  on  the  driver, 
reached  out  at  arm's  length  and  driven  with  one  hand. 
Various  types  of  drive  are  available  and  all  kinds  of  wood 
screws  covering  the  dififerent  phases  of  electrical  installation 
work.  This  screw  and  driver  is  manufactured  by  the  P.  L. 
Robertson  Manufacturing  Company,  of  Milton,  Ont.,  and 
attention  is  drawn  to  his  advertisement  appearing  on  an- 
other page  of  this  issue. 


Jovian  Rejuvenations 


The  first  rejuvenation  of  the  Saskatoon  Jovian  Order  was 
held  at  the  King  George  Hotel  on  Saturday  evening,  Febru- 
ary 22,  when  Mr.  Edward  Hanson,  City  Electrical  Engineer 
of  Saskatoon,  was  elected  statesman  of  the  local  order. 
Twenty-eight  members  were  initiated  at  this  rejuvenation, 
which  is  claimed  to  be  a  record,  taking  into  consideration  the 
size  of  the  city.  Among  those  taking  part  in  the  rejuvena- 
tion were  Mr.  C.  H.  Abbott,  Mr.  J.  G.  Monahan,  Mr.  E.  H. 
Smith,  Mr.  Raymond  Wright,  of  Prince  Albert,  and  Mr.  W. 
H.  Reynolds,  who  acted  as  chairman.  It  was  stated  at  this 
banquet  that  the  total  number  of  members  of  the  Jovian 
order  in  Canada  is  now  approximately  9,000. 


Notice  has  been  sent  out  by  Mr.  E.  B.  Pike,  Statesman 
for  Ontario,  of  a  rejuvenation  to  take  place  on  Friday,  April 
4,  1913,  in  the  large  ball  room  and  assembly  hall  of  the 
Temple  Building,  Toronto.  Mr.  W.  W.  Lovell,  chairman  of 
the  degree  team  committee,  is  already  holding  rehearsals. 
The  letter  states  that  application  blanks  for  new  members 
can  be  secured  from  Mr.  S.  C.  Dewitt,  chairman  of  the  mem- 
bership committee,  90  Sherbourne  street,  or  from  Mr.  Pike 
at  220  King  street  west,  and  the  personal  co-operation  and 
assistance  of  the  members  is  requested  in  bringing  in  new- 
members. 

Regarding  the  Jovian  luncheons  which  have  been  held 
weekly  at  the  Prince  George  Hotel,  it  has  been  decided  not 
to  continue  them  under  the  present  circumstances,  due  to 
fact  that  there  was  no  privacy,  and  the  weekly  talks  could 
not  be  indulged  in.  It  is  now  proposed  to  charter  a  private 
dining  room  in  the  same  hotel  to  accommodate  about  forty- 
five  persons.  It  will  be  necessary,  however,  to  guarantee 
this  number  of  guests  and  it  has  been  suggested  that  a  small 
assessment  he  made  on  the  members  which  shall  form  a 
sinking  fund  to  take  care  of  any  possible  deficit.  The  assess- 
ment suggested  is  only  25c  a  month,  and  the  co-operation  of 
all  good  Jovians  is  requested  in  sending  in  their  remittances 
to  Mr.  J.  Ward,  treasurer,  care  Northern  Electric  &  Manu- 
facturing Company,  Toronto. 
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Electric  Vehicles  at  the  Motor  Show 

As  far  as  electrically  driven  automobiles  are  concerned, 
the  recent  motor  show  in  Toronto  could  scarcely  be  con- 
sidered a  success.  Only  two  firms  of  electric  vehicle  manu- 
facturers exhibited,  and  there  was  a  noticeable  absence  of 
electric  trucks,  a  vehicle  which  is  coming  so  prominently  in- 
to use  in  the  last  year  or  two.  The  exhibit  of  the  Peck 
Electric  was  especially  worthy  of  notice.  This  car  represents 
the  latest  refinements  in  automobile  construction,  and  was 
the  centre  of  admiration  throughout  the  exhibition. 


Exclusive  Canadian  Agents 

The  Northern  Electric  &  Manufacturing  Company,  Lim- 
ited, Montreal,  have  been  appointed  exclusive  selling  agents 
in  Canada  for  the  American  Electric  Heater  Compar.j'  of 
Detroit,  who  claim  to  be  the  largest  exclusive  manufacturers 
of  electrical  household  appliances  in  America.  It  is  the  in- 
tention of  the  Northern  Electric  company  to  carry  large  and 
comprehensive  stocks  of  this  material  at  each  of  theif  dis- 
tributing houses.  This  company  have  also  been  appomted 
exclusive  agents  for  the  Triangle  Lektrik  Sales  Company  of 
Detroit,  manufacturers  of  the  Triangle  Lektrik  Iron. 


New  Toronto  Address 

R.  E.  T.  Pringle,  manufacturers'  agent,  announces  his 
new  office  address,  Room  308-309  Tyrell  Building,  95  King 
street  east,  Toronto.  Former  office,  616  Continental  Life 
Building,  has  been  moved  to  the  above  address,  as  is  also 
the  Windsor  office.  While  Mr.  Pringle  will  make  his  head 
office  at  above  Toronto  address,  Mr.  A.  Ross  Oborne  will 
continue,  as  previously,  to  have  charge  of  all  Ontario  busi- 
ness. 


Lecture  on  Lamps 

Mr.  E.  W.  Sayer,  of  the  Sayer  Electric  Company,  Mont- 
real, lectured  on  the  subject  of  electric  lighting,  at  the  No- 
mad's Club.  Mr.  Sayer  spoke  of  the  various  lamps  on  the 
market  and  their  merits,  and  also  gave  detailed  information 
concerning  various  forms  of  public  lighting.  People  in  gen- 
eral were,  he  said,  of  the  opinion  that  by  using  16  c.p.  car- 
bon lamps  they  were  practising  economy,  whereas  if  they 
used  40  watt  tungsten  lamps  they  would  not  only  be  con- 
suming less  current,  but  getting  100  per  cent,  better  light. 
Factories  and  stores  were  realizing  this  fact  and  today  were 
using  the  tungsten  lamp  entirely. 


Tungsten  Sign  Lamps 

The  Canadian  Tungsten  Lamp  Company  have  recently  in- 
stalled a  department  for  the  manufacture  of  tungsten  sign 
lamps  of  5-watt  capacity,  12  volts.  They  report  that  orders 
received  to  date  have  justified  them  in  placing  these  lamps 
or  the  market,  and  that  they  are  assured  of  the  greater  ad- 
aptability and  saving  properties  of  this  type  of  lamp  as  com- 
pared with  the  ,old  carbon.  These  lamps  can  be  run  with 
from  50  to  75  per  cent,  less  energy  than  carbon  lamps  and 
at  the  same  time  give  a  much  whiter  light,  which  is  claimed 
to  make  a  sign  of  any  description  more  attractive. 


Miscellaneous 

The  retirement  of  Mr.  E.  O.  Sessions  as  a  member  of 
the  firm  of  Woodmansee,  Davidson  &  Sessions,  consulting 
engineers,  Chicago,  is  announced.  Mr.  Sessions  is  a  Fellow 
of  the  American  Society  of  Electrical  Engineers,  a  member 
of  the  American  Society  of  Mechanical  Engineers,  associate 
member  of  the  American  Society  of  Civil  Engineers,  and  a 
member  of  the  Illuminating  Engineering  Society.  His  plans 
for  the  future  have  not  yet  been  made  public,  but  will  be 
announced  at  an  early  date. 


The  Siemens  Company  of  Canada  were  recently  awarded 
a  contract  for  two  1900  h.p.  peak-load  electric  hoisting  ma- 
chines for  the  Dominion  Coal  Company,  N.S.  The  Siemens 
Company  have  already  supplied  the  Coal  Company  with 
other  large  electric  hoisting  engines  which  have  given  satis- 
faction, the  total  of  electrical  machinery  so  supplied  aggre- 
gating some  10,000  horse  power. 


The  Imperial  Wire  &  Cable  Company,  Montreal,  have 
recently  secured  orders  from  the  city  of  Edmonton,  and  the 
Alberta  and  Manitoba  Governments.  These  are  for  tele- 
phone wire,  bare  copper  wire,  rubber  covered  wire,  etc. 


The  International  Brotherhood  of  Electrical  Workers, 
Montreal,  are  organizing  with  a  view  to  increasing  their  rate 
of  wages.  The  object  is  to  get  35c  an  hour  instead  of  the 
33c  an  hour  now  paid. 


Trade  Publications 
Pneumatic  Tools — Issued  by  the  Chicago  Tool  Company. 
Bulletin  No.  126  on  Compression  Riveters  and  bulletin  No. 
129  on  Hose,  Hose  Couplings,  and  Hose  Clamp  Tools. 

P.  &  S.  Bulletin— No.  760  issued  by  the  Pass  &  Seymour, 
Inc.,  Solvay,  N.Y.,  describing  a  large  number  of  electric  sign 
installations  in  which  P.  &  S.  receptacles  have  been  nsed. 

Cling-Surface  Treatment  for  Ropes — is  the  title  of  a  bul- 
letin just  published  by  the  Cling-Surface  Company,  Buffalo, 
N.Y.  This  bulletin  shows  a  number  of  noteworthy  treated 
rope  drives;  gives  technical  data,  and  carefully  describes 
them  all. 

New  Style  Panel.  Board — Descriptive  hanger  being  dis- 
tributed by  the  Crouse-Hinds  Company  of  Canada;  Limited, 
descriptive  of  their  type  H  panel  board  which  is  made  in 
324  standard  forms.  A  distinguishing  feature  of  this  board 
is  the  10  ampere,  double  pole  indicating  snap  switches  de- 
signed exclusively  for  panel  board  branch  circuits.  This  is 
claimed  to  be  the  safest  and  best  panel  to  install  where 
switches  are  to  be  operated  by  persons  not  familiar  with 
electrical  devices.  The  panels  are  furnished  with  main  lugs, 
main  fuse  terminals,  fuseless  main  switch  or  fused  main 
switch.  Type  H  panels  can  be  rhounted  in  any  of  fifteen 
types  of  steel  and  wood  cabinets. 

Weights — of  Standard  Panel  Boards,  Slate  Frames,  Door 
Linings,  Boxes  and  Trimmings. — A  booklet  issued  by  the 
Crouse-Hinds  Company  of  Canada,  giving  the  weights  for 
panel  boards,  slate  frames,  door  linings,  etc.,  illustrated  in 
Bulletin  No.  1,  dated  October  1,  1910.  The  information  con- 
tained in  this  booklet  should  be  especially  valuable  in  deter- 
mining shipping  costs. 


Eleven  Words  Per  Second 

A  demonstration  of  the  Pollak-Virag  system  of  rapid 
telegraphy,  with  which,  it  is  declared,  40,000  words  can  be 
dispatched  per  hour,  was  given  by  Antoine  Pollak,  the  in- 
ventor, at  New  York,  January  31.  By  means  of  a  beam  of 
light  controlled  by  motions  at  right  angles,  the  receiving- 
machine  produces  written  characters  on  sensitized  paper. 
Owing  to  the  rapid  succession  of  impulses  involved,  the  sys- 
tem is  limited  in  its  use  over  very  long  inductive  iron-wire 
lines,  although  entirely  feasible  within  present  telephonic 
ranges  using  copper  circuits.  It  is  reported  that  during  a 
recent  demonstration  in  France  messages  were  sent  900 
miles  with  this  system. 


Business  is  not  done  by  lying  awake  at  night  but  l)y 
keeping  awake  during  the  day. 


Current  News  and  Notes 


Amherst,  N.S. 

The  Canada  Electric  Company,  Limited,  of  Amherst, 
N.S.,  announce  that  they  have  discarded  their  d.c.  generator-, 
and  now  liave  for  sale  two  75  kw.  and  two  55  kw.  units  in 
good  condition. 

Berlin,  Ont. 

Additions  to  the  electrical  service  equipment  are  calcu- 
lated to  cost  between  |40,000  and  $50,000  for  the  year  1913. 

Berwick,  N.S. 

An  electric  lighting  plant  calculated  to  cost  $15,000  is 
contemplated. 

Bradford,  Ont. 

By  a  vote  of  99  to  7  Bradford  passed  an  enabling  by-law 
requesting  the  Ontario  Hydro-electric  Power  Commission  to 
make  a  report  on  the  cost  and  supply  of  Niagara  power. 

Brandon,  Man. 

A  contract  has  been  signed  between  the  city  and  the 
Brandon  Electric  Light  Company  for  the  supply  of  power  to 
the  new  street  railway  system.    The  rate  is  2c  per  kw.h. 

Calgary,  Alta. 

The  annual  statement  of  the  Calgary  Power  Company 
shows  gross  earnings  of  $191,846,  and  net  earnings  of  $151,- 
707. 

The  Elbow  River  Suburban  Railway  Company  are  mak- 
ing application  for  a  charter.  It  is  said  to  be  the  intention  to 
construct  an  electric  line  from  Calgary  along  the  Elbow 
River  to  Canyon  Creek. 

The  price  of  electric  light  in  Calgary  in  1906  was  14c  per 
kw.h.  and  15  per  cent,  discount.  After  five  years  of  success- 
ful municipal  operation  this  rate  has  been  reduced  to  7i/^c 
per  kw.h.  with  10  per  cent,  discount. 

Collingwood,  Ont. 

The  rural  telephone  system  operating  in  Medonte  town- 
ship which  at  the  present  time  has  approximately  300  sub- 
scribers, is  reported  to  cost  only  $8.15  per  annum  per  tele- 
phone. This  includes  interest  on  debentures,  switching 
charges  and  upkeep. 

Dauphin,  Man. 

For  some  months  it  has  been  apparent  to  the  Fire  and 
Light  Committee  that  the  continual  increase  of  the  lighting 
load  in  town  was  putting  so  great  a  strain  on  the  present 
plant  that  it  would  be  necessary  to  install  new  equipment. 
It  is  now  recommended  that  an  extra  boiler,  generator  and 
condenser  be  installed  at  once.  The  committee  also  recom- 
mend that  40  ornamental  5-light  standards  be  placed  on  Main 
street  to  be  equipped  with  50-candle  power  tungsten  lamps, 
the  standards  to  be  100  feet  apart  on  each  side  of  the  road. 

Duncans,  B.C. 

Tenders  have  been  called  by  DuCane,  Dutcher  &  Com- 
pany for  water  turbines,  generators,  exciters,  transformers 
and  switching  equipment. 

Dundas,  Ont. 

The  Water,  Light  &  Power  Commission  contemplate  the 
purchase  of  a  synchronous  motor. 

Edmonton,  Alta. 

The  Alberta  legislature  will  appropriate  the  sum  of  $2,- 
000,000  for  telephone  extensions  during  1913.  The  plans  of 
W.  H.  Harmer,  Deputy  Minister  of  Telephones,  indicate  that 
$900,000  will  be  required  on  rural  lines,  $700,000  for  exchanges 
and  $400,000  for  long  distance  lines.  The  government  report 
shows  that  there  were  in  operation  at  the  close  of  the  year 


(),6h;)  miles  of  toll  lines  and  9,671  miles  of  rural  lines  connect- 
ing 7,120  rural  subscribers  and  giving  service  to  14,696  ex- 
change subscribers. 

A  by-law  passed  on  February  24th  to  expend  $1,543,220 
on  street  railway  extensions. 

A  by-law  passed  February  24th  authorizing  extensions  to 
the  electric  lighting  system,  costing  $453,000. 

A  by-law  passed  February  24th  authorizing  extensions 
to  the  municipal  telephone  system,  costing  $848,260. 

A  by-law  passed  February  24th  to  provide  additional 
power  house  equipment  to  the  extent  of  $485,000. 

According  to  the  amalgamation  agreement  between 
Strathcona  and  Edmonton,  tracks  were  to  be  laid  on  6th 
avenue  south,  on  Main  street  to  7th  street  west,  and  north  to 
8th  street  and  University  avenue,  along  to  White  street,  by 
December  31st,  1913.  The  city  commissioners  recently  ad- 
vised against  the  laying  of  these  tracks  on  account  of  the 
absence  of  pavements  on  these  streets  and  for  other  reasons, 
but  it  has  since  been  decided  that  the  agreement  with  Strath- 
cona must  be  carried  out  to  the  letter. 

Elmira,  Ont. 

Arrangements  have  been  completed  between  the  town 
and  the  Elmira  Milling  Company  by  which  the  Elmira  elec- 
tric distribution  plant  will  be  taken  over  by  the  town  at  a 
value  of  $3,000  and  operated  as  a  municipal  enterprise.  It  is 
understood  that  power  will  be  taken  from  the  Hydro-electric 
Commission. 

Fredericton,  N.B. 

It  is  reported  that  the  Fredericton  Street  Railway  Com- 
pany will  construct  a  railway  to  connect  Fredericton  with 
St.  Marys,  Gibson  and  Marysville,  about  5  miles. 

Gait,  Ont. 

The  Bell  Telephone  Company  recently  acquired  a  pro- 
perty on  Ainslie  street,  with  a  frontage  of  50  ft.  and  a  depth 
of  240  ft.  It  is  understood  an  exchange  will  eventually  be 
built  on  this  site. 

Hamilton,  Ont. 

The  Holman  Electric  Sign  Company  has  been  taken  over 
by  Hamilton  men  and  a  new  charter  applied  for.  The  new 
directors  are  Robt.  Junor,  president  and  general  manager, 
F.  W.  Hulme,  vice-president  and  sales  manager,  and  J.  C. 
Stewart,  secretary-treasurer. 

The  meter  contract  for  the  1913  supply  has  been  finally 
awarded  as  follows:  Canadian  General  Electric  Company, 
single  phase,  two-wire  meters,  1200-10  amp.,  150-25  amp..  40- 
50  amp.,  and  10-75  amp.  Chamberlain  &  Hookham  Meter 
Company,  single  phase,  two-wire  meters,  2000-5  amp.,  200- 
18  amp.,  and  5-100  amp.;  also  220  volt,  3-phase  unbalanced 
power  meters,  150-5  amp.,  50-10  amp.,  20-25  amp.,  10-50  amp. 
and  10-100  amp.;  and  550  volt,  3-phase  unbalanced  power 
meters,  50-5  amp.,  50-10  amp.,  25-25  amp.,  10-50  amp.,  and 
10-100  amp.  The  Canadian  Westinghouse  Company,  110  and 
220  volt,  three-wire,  single  phase  meters,  200-10  .imp.,  10(;  25 
amp.,  20-50  amp.,  and  10-100  amp.  Contract  for  all  sizes  of 
transformers  was  awarded  to  the  Canadian  Westiii.ghouse  Co. 

Contract  has  been  awarded  to  the  Canadian  Westing- 
house  Company  for  equipment  for  the  Hughson  street  trans- 
former station. 

It  is  expected  that  the  cost  of  extensions  for  the  current 
year  to  the  hydro-electric  system  will  exceed  $100,000. 

Kamloops,  B.C. 

.A  flour  milling  company  who  are  contemplating  the  erec- 
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tion  of  a  plant  in  the  vicinity  of  Kamloops  have  asked  rates 
on  the  immediate  supply  of  75  h.p.,  this  amount  to  be  increas- 
ed to  500  h.p.  It  is  said  a  l^c  per  kw.  hour  rate  will  be 
offered  this  company  as  an  inducement. 

Knowlton,  Que. 

A  fire  alarm  will  be  purchased  and  installed  throughout 
the  town. 

London,  Ont. 

General  manager  Glaubitz  is  reported  to  advocate  the 
pumping  of  water  into  the  reservoir  at  Springbank  during  off 
peak  hours,  this  water  to  be  used  for  developing  power  to 
help  carry  the  peak  load.  It  is  said  that  500  h.p.  for  two 
hours  could  be  obtained  in  this  way. 

Plans  are  in  progress  for  a  hydro-electric  line  from  Lon- 
don to  Dorchester. 

Electrical  extensions  to  the  amount  of  about  $125,000  will 
be  made  during  the  year  which  will  include  the  following 
equipment:  new  work  shops;  new  sub-station  equipment  in- 
cluding power  transformers,  lighting  regulators  and  synchro- 
nous motor;  power  generation  plant  at  Springbank;  sub-sta- 
tion No.  4  with  equipment;  line  transformers;  light  and 
power  meters,  etc. 

At  the  annual  convention  of  the  Associated  Board  of 
Trade  of  the  province  of  Ontario  held  here  on  February  27Lh 
and  28th,  an  important  resolution  was  passed  asking  that  the 
Hydro-electric  Commission  be  given  power  to  undertake  a 
system  of  electric  railways  throughout  the  province. 

Shareholders  of  the  Woodstock,  Thames  Valley  and  In- 
gersoll  electric  railway  have  moved  for  the  appointment  of  a 
receiver  for  the  road  on  the  ground  that  it  is  not  paying  ex- 
penses. 

Montreal,  Que. 

Tenders  are  being  called  for  supplies  for  underground 
conduit  system  from  Guy  street  along  St.  Catherine  to  Papi- 
neau  avenue. 

The  Montreal  Tramways  Company  have  taken  out  an 
inscription  in  appeal  against  a  judgment  of  Mr.  Justice  Char- 
bonneau  calling  upon  the  company  to  produce  a  document  in 
the  case  of  Vipond  vs  Lovett,  which  is  an  action  concerning 
the  promotion  of  two  power  companies,  the  control  of  which 
passed  into  the  Tramways  and  Canada  Light  &  Power  Com- 
panies. 

At  a  meeting  of  the  Montreal  Electrical  Society,  Mr.  L. 
R.  McDonald,  of  X-Rays,  Limited,  read  a  paper  on  "X-Rays 
in  Theory  and  Practice."  After  tracing  the  history  of  elec- 
tricity, he  discussed  the  production  and  effects  of  the  rays, 
alluding  to  their  penetrative  powers.  Mr.  J.  P.  Thornton 
showed  a  number  of  slides  illustrating  the  working  of  the 
rays,  particularly  in  surgical  cases. 

The  Northern  Electric  and  Manufacturing  Company, 
Limited,  Montreal,  have  issued  a  calendar,  with  special  fea- 
tures. The  upper  portion  represents  the  Northern  hemi- 
sphere, above  which  is  suspended  110  volt  35  watt  tungsten 
lamp  (with  the  words  "Northern  Light"  in  the  centre),  dif- 
fusing light  over  this  part  of  the  calendar.  Beneath  the  dates 
are  descriptions  of  Northern  light  lamps,  together  with  the 
firm  name  and  address.  The  calendar  is  of  very  neat  design, 
and  well  adapted  to  its  purpose. 

Mr.  Arthur  Surveyer,  of  Surveyer  &  Frigon,  consulting 
engineers,  Montreal,  has  been  offered  by  the  government  a 
position  on  the  Waterways  Commission.  The  government 
are  anxious  that  both  he  and  Prof.  C.  H.  MacLeod,  of  Mc- 
Gill,  and  secretary  of  the  Canadian  Society  of  Civil  Engi- 
neers, should  devote  their  whole  time  to  the  Commission, 
but  these  gentlemen,  we  understand,  do  not  see  their  way 
to  give  up  their  present  positions.  They  are,  however,  wil- 
ling to  devote  a  portion  of  their  time  to  the  Waterways 
Commission,  and  the  government  have   this  question  now 


under  consideration.  Prof.  MacLeod,  Mr.  Arthur  Surveyer 
and  Mr.  W.  I.  Gear,  were  members  of  the  old  Waterways 
Commission,  but  Mr.  Gear  resigned  on  th,e  change  of  gov- 
ernment. 

Yet  another  hydro-electric  scheme  is  proposed  for 
Montreal.  As  yet  the  promoters  will  not  give  out  details, 
except  to  say  that  the  financing  is  being  arranged  and  that 
a  company  with  a  capital  of  about  four  million  dollars  is  be- 
ing formed.  Sometime  ago  Heron  Island,  near  Lachine 
Rapids,  was  purchased  by  Mr.  J.  J.  Westgate,  president  of 
the  Hudson  Bay  Knitting  Company,  Messrs.  Holland  and 
Hingston  being  associated  with  him  in  the  deal.  The  island 
contains  180  arpents,  and  is  admirably  situated.  The  inten- 
tion is  to  build  a  power  plant  and  to  supply  current  to 
Montreal. 

Mr.  Evariste  Champagne  has  entered  an  action  against 
the  Montreal  Public  Service  Corporation  for  $194,418.  Mr. 
Champagne  was  the  organizer  of  the  Saraguay  Electric  & 
Water  Company,  whose  territory  was  afterwards  enlarged. 
In  1909  he  was  made  manager.  The  Public  Service  Corpor- 
ation afterwards  bought  the  undertaking,  and  he  asserts  that 
the  changing  of  the  name  and  control  has  affected  his  en- 
gagement, and  he  asks  to  be  paid  the  sum  claimed  for  the 
loss  of  privileges  and  position. 

The  city  of  Winnipeg  has  awarded  a  contract  to  the 
Canadian  British  Insulated  Company,  Montreal,  for  a  sup- 
ply of  extra  high  tension  cable. 

Moose  Jaw,  Sask. 

Tenders  are  called  till  March  26th  for  one  fuel  economizer 
with  7,000  sq.  ft.  heating  surface,  and  one  induced  draft  plant 
to  handle  120,000  cu.  ft.  of  gases  per  minute. 

North  Battleford,  Sask. 

At  the  present  time  the  electrical  department  are  busj' 
installing  a  lot  of  new  machinery  in  the  power  house.  The 
work  is  in  charge  of  Mr.  M.  D.  Cadwell,  electrical  superin- 
tendent. 

Oak  Bay,  B.C. 

It  is  reported  that  the  Council  will  prepare  cost  estimates 
on  lighting  by  cluster  lights  the  whole  length  of  Oak  Bay 
avenue  within  the  municipal  limits. 

Ottawa,  Ont. 

By  a  recent  act  of  the  Dominion  Parliament,  letter  car- 
riers in  the  service  of  the  post  ofifice  department  shall  Ijc 
conveyed  on  every  electric  railway  in  Canada  on  sucli  terms 
and  conditions  and  under  such  regulations  as  are  made  by 
the  Postmaster  General. 

The  city  council  electrical  department  have  planned  equip- 
ment and  extensions  to  station,  for  lighting  purposes,  to  cost 
$22,000. 

The  Ottawa  Electric  Railway  Company  contemplate  the 
erection  of  a  sub-station  at  a  total  cost  of  $75,000. 

The  Ottawa  Electric  Railway  Company  contemplate  the 
double'  tracking  of  1^  miles  on  Creighton  street,  from  St. 
Patrick  to  Sussex  street,  with  75  lb.  rails. 

Tenders  were  called  to  March  10th  for  meters,  trans- 
formers, incandescent  lamps,  arc  lamp  globes,  carbons  and 
sundry  supplies. 

Tenders  will  be  called  by  the  Morrisburg  &  Ottawa 
Electric  Railway,  Canada  Life  Building,  Ottawa,  for  require- 
ments for  15  miles  of  track. 

The  City  of  Ottawa  Electrical  Department  contemplate 
the  purchase  of  ornamental  standards  and  globes  for  a  white 
way  system  recently  adopted  by  the  Board  of  Control. 

The  Canadian  Minister  of  Railways  has  decided  to  es- 
tablish wireless  telegraphy  between  Le  Pas  and  the  Hudson 
Bay  terminal  when  the  harbor  work  is  started.  This  will 
allow  the  department  at  Ottawa  to  keep  in  close  touch  with 
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the  progress  of  the  work.  Extensive  preparations  are  beiiij,' 
made  to  send  north  an  expedition  with  dredges  and  equip- 
ment to  start  work  on  the  harbor  at  the  earliest  possible 
date.  The  government  will  likely  do  most  of  the  work  itself, 
as  it  is  not  practicable  to  call  for  tenders  for  work  as  far 
away  as  the  Bay. 

The  Railway  Commission  have  made  an  order  requiring 
the  C.  P.  R.  to  accept  and  transmit  trans-Atlantic  messages 
for  the  Marconi  Company  over  the  C.  P.  R.  land  lines.  Bad 
weather  in  the  east  has  interfered  with  the  service  between 
Montreal  and  Glace  Bay,  and  the  Marconi  Company  wanted 
an  alternative  route  in  case  of  interruption  on  the  G.  N.  VV. 
lines. 

Port  Arthur,  Ont. 

Tenders  will  be  received  up  to  March  :!1  for  the  supply 
of  the  following  railway  material:  Tender  A. — 8  tons  No.  2/0 
round  trolley  wire;  6^  tons  No.  4/0  flexible  feeder  wire, 
D.  B.  W.  P.  Tender  B.— 34,200  ft.  80  lb.  5-in.  T  rails;  50,000 
ft.  60  lb.  5-in..  T  rails;  76,500  spikes,  x  9/16;  840  pair 

angle  bars,  80  lb.  rail,  four  hole;  1700  pair  angle  bars,  60  lb. 
rail,  four  hole;  6800  bolts  3%  x  ^,  hex.  nuts;  3,360  bolts  4^ 
x  ^  hex.  nuts.  Tender  C. — Steel  intersections,  frogs, 
switches,  etc. 

Portage  la  Prairie,  Man. 

It  is  said  that  the  radial  line  connecting  Portage  la 
Prairie  with  Winnipeg,  will  be  commenced  this  summer  and 
will  be  completed  within  two  years. 

Rapid  City,  Man. 

It  is  reported  there  are  three  small  water  falls,  one  with- 
in the  town  limits  and  the  other  two  just  outside  the  town 
at  which  approximately  500  h.p.  can  be  developed  in  each 
case  under  a  15-foot  head. 

Regina,  Sask. 

As  a  result  of  the  difficulty  experienced  in  getting  indus- 
tries to  locate  in  Regina  the  city  commissioners  have  recom- 
mended that  the  city  undertake  to  supply  power  up  to  a  limit 
of  1,000  h.p.  at  a  rate  of  1.1c  per  kw.h.,  which  is  equivalent  to 
a  rate  of  $30.11  per  h.p.  for  365  days  of  10  hours  each.  A  by- 
law was  submitted  on  February  25th,  asking  authority  to 
spend  the  necessary  money. 

Tenders  are  received  till  March  39th  for  weatherproof 
copper  wire,  cedar  poles,  cross  arms,  top-pins,  insulators, 
pole-line  hardware,  pole-type  transformers,  meters,  metal 
flame  arc  lamps  and  station  equipment,  series  cut-out  mast 
arms  for  arc  lights,  underground  material  and  fire  alarm 
boxes  and  gongs. 

Saskatoon,  Sask. 

The  meter  supply  for  1913  requirements  was  distributed 
as  follows:  1300-5  amp.  to  Canadian  Westinghouse ;  300-10 
amp.  and  100-30  amp.  to  Feilman  &  Jardine,  Winnipeg;  100- 
40  amp.  to  Chapman  &  Walker;  40-80  amp.  to  Chamberlain  & 
Hookham,  and  30-100  amp.  to  Ferranti.  The  Canadian  Gen- 
eral Electric  get  the  contract  for  insulators,  lamps,  globes, 
fuse  plugs,  etc.  The  Western  Electric  supply  the  trans- 
formers. 

Tenders  will  be  received  up  to  April  15th  for  J  motor 
pumping  engine  of  500  gallons  capacity,  1  motor  pumping 
engine  of  1,000  gallons  capacity.  Tenderers  to  quote  on  their 
own  specifications. 

A  by-law  authorizing  the  operation  of  Sunday  cars  in 
Saskatoon  carried  by  a  large  majority.  Other  by-laws  in- 
cluding street  railway  and  electric  light  extensions  carried 
to  the  amount  of  $782,000. 

Souris,  Man. 

The  Manitoba  Government  Telephone  Department  have 
just  completed  the  installation  of  a  central  energy  telephone 
system  replacing  the  old  magneto  system  originally  in  force. 


St.  John,  N.B. 

An  (jffer  has  been  submitted  for  the  purchase  of  the  St. 
John  electric  railway  system.  It  is  said  the  equivalent  of 
$150  a  share  or  a  sum  of  $1,200,000  was  offered  for  the  com- 
mon stock.  With  the  exception  of  the  president,  Mr.  Jas. 
Koss,  of  Montreal,  all  the  directors  of  the  company  reside  in 
St.  John. 

The  profits  of  the  St.  John  Railway  Company  for  the 
year  1912  after  providing  for  interest  and  all  charges,  amount- 
ed to  $10,158,  as  profit  and  loss  account  now  stands  at  $132,- 
091.  This  road  is  bonded  to  the  extent  of  $1,160,000  with 
capital  stock  $800,000. 

St.  Thomas,  Ont. 

City  Engineer  Baker  will  prepare  estimates  of  the  cost 
of  a  renewal  of  the  road  bed  and  track  of  the  street  railway 
system  on  Talbot  street. 

Swift  Current,  Sask. 

Tenders  will  be  received  till  March  31st  for  1  200  kw.  and 
1  400  kw.  a.c.  generators,  direct  connected  to  high  speed  ver- 
tical engines  or  horizontal  turbines. 

Sydney,  N.S. 

The  profits  of  the  Cape  Breton  Electric  Company  for 
1912  are  said  to  show  a  considerable  increase  over  the  pre- 
vious year.  It  is  estimated  that  $200,000  will  be  expended  on 
extensions  during  1913. 

Toronto,  Ont. 

The  Board  of  Control  has  decided  in  favor  of  the  city 
taking  over  the  franchise  of  the  Humber  Valley  Electric 
Railway  Company.  A  by-law  will  be  submitted  to  the  people 
asking  authority  to  spend  the  necessary  money  to  build  this 
road. 

Application  is  being  made  to  the  Ontario  legislature  for 
an  Act  amalgamating  the  North  Lanark  Railway  Company 
with  the  Ottawa  and  St.  Lawrence  Electric  Railway  Company 
under  the  name  of  the  Ottawa  and  St.  Lawrence  Electric 
Railway  Company,  and  increasing  the  capital  stock  from  $1,- 
000,000  to  $5,000,000. 

A  charter  has  been  granted  the  Forest  Hill  Electric  Rail- 
way Company  to  build  five  miles  of  line  in  the  northwestern 
part  of  the  city  of  Toronto.  The  condition  is  attached  that 
$50,000  must  be  spent  within  the  year  and  the  city  has  the 
right  to  take  over  the  line  at  the  end  of  five  years. 

A  deputation  of  representatives  of  the  municipalities  in- 
terested in  building  a  Toronto  to  Port  Perry  electric  railway 
line  recently  waited  on  the  Ontario  government  asking  that 
the  Hydro-electric  Power  Commission  construct  and  operate 
this  line.  Premier  Whitney  and  Hon.  Adam  Beck  both  ex- 
pressed themselves  as  being  in  sympathy  with  the  scheme 
but  pointed  out  that  a  precedent  of  this  kind  would  probably 
mean  a  tremendous  demand  from  other  parts  of  the  province. 
The  government  will  take  the  matter  into  its  serious  con- 
sideration. 

Valois,  Que. 

Tenders  will  be  called  after  April  1st  for  the  installation 
of  waterworks,  electric  light  station  and  sewerage  system. 

Vancouver,  B.  C. 

.'Vt  the  request  of  the  Institute  members  in  \"ancouver 
and  vicinity,  the  Board  of  Directors  has  authorized  tiie  hold- 
ing of  the  annual  Pacific  Coast  Convention  of  the  A.  L  E.  E. 
at  Vancouver,  B.C.,  on  September  9,  10  and  11,  1913.  The 
Vancouver  Section  has  been  working  for  some  time  in  i)re- 
paration  for  this  convention,  and  has  already  arranged  for  a 
number  of  papers,  and  plans  are  maturing  for  interesting 
trips  to  some  of  the  large  hydro-electric  installations  in  the 
\icinity  of  Vancouver.  Arrangements  are  being  made  for 
special  rates  over  all  railroads,  and  as  this  will  afford  to 
the  engineering  fraternity  an  excellent  opportunity  for  visit- 
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ing  this  region  so  interesting  from  the  point  of  view  of 
hydro-electric  development,  it  is  expected  that  a  large  at- 
tendance from  the  east,  as  well  as  from  the  west,  will  be 
assured. 

Vernon,  B.C. 

On  March  10th  by-laws  were  submitted  in  Vernon  as  fol- 
lows: $15,000  for  extensions  to  the  power  house;  $50,000  tor 
the  purchase  of  electrical  generating  equipment;  $35,000  for 
the  reconstruction  of  the  electric  lighting  system. 

Winnipeg,  Man. 

Five  500  kw.  transformers  for  the  terminal  station  and 
No.  1  sub-station  may  "be  purchased. 

City  electrician,  F.  A.  Cambridge,  contemplates  exten- 
sion to  the  fire  alarm  system.  Switchboard,  batteries,  etc., 
$10,000.    Owner,  Board  of  Control.    Secretary,  M.  Peterson. 

The  purchase  is  being  considered  of  1  150  h.p.  squirrel 
cage,  constant  speed,  indiiction  motor,  3-phase,  550  volts,  60 
cycle,  720  r.p.m.,  and  1  40-h.p.  squirrel  cage,  constant  speed, 
induction  motor,  550  volts,  3-phase,  60  cycle,  1200  r.p.m.,  for 
the  city  quarry  at  Stony  Mountains. 

Contract  has  been  awarded  to  the  Canadian  General 
Electric  Company  for  3  2700  kw.  transformers. 

Woodstock,  Ont. 

The  Woodstock  and  Northampton  Telephone  Company, 
Limited,  are  applying  for  incorporation.  It  is  proposed  to 
build  and  operate  a  telephone  business  in  the  parishes  of 
Northampton  and  Woodstock  and  in  the  town  of  Woodstock. 


Tenders  for  Supplies 

Sealed  tenders,  registered  and  clearly  marked  on  the  outside  of  en- 
velope, "Tenders  for  Electrical  Department  Supplies,"  and  addressed  to 
the  City  Commissioners,  Regina,  Saskatchewan,  will  be  received  up  until 
noon  of  March  29th,  1913,  for  the  supply  of : — 

Section  No.  1.— Weatherproof  copper  wire. 

Section  No.  2. — Western   cedar  poles. 

Section  No.  3. — Cross-arms. 

Section  No.  4. — Top-pins,  insulators,  etc. 

Section  No.  5. — Pole  line  hardware. 

Section  No.  G. — Pole  type  transformers. 

Section  No.  7. — Integrating  watt   meters,   single,  polyphase   and  two 
rate. 

Section  No.  8. — Metal  fiame  arc  lamps  and  station  equipment. 
Section  No.  9. — Series  cut-out  mast  arms  for  arc  lights. 
Section  No.  10. — Underground  material. 
Section  No.  11. — Fire  alarm  boxes  and  gongs. 
Price  to  be  F.  O.  B.  Regina. 

Copies  of  specifications  may  be  had  from  E.  W.  Bull,  Superintendent 
of  Light  and  Power,  Regina,  Sask. 

A  marked  cheque  covering  5  p.c.  (five  per  cent.)  of  bid  must  ac- 
company each  tender. 

The  City  Commissioners  reserve  the  right  to  reject  any  or  all  tenders. 

E.  W.  BULL, 

5-6  ~  Superintendent   of   flight  and  Power. 
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TORONTO,       -       -       .  CANADA 


Moonlight  Schedule  for  April,  1913 

Courtesy  of  the  National  Carbon  Company,  Cleveland. 


Date. 
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Date. 
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24 
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25 
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2  00 
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26 

7  20 

27 
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7  20 

29 

3  40 

8  20 

29 
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30 

4  10 
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30 
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Total  Hours  189  40 


Then   Q  STORAGE 
U"r  BATTERY 


Is  Specialised  for 
Train  Lighting, 

TELEPHONE  & 
TELEGRAPH 

(LAND,  SEA,  AND 
::    WIRELESS)  :: 

PRIVATE 
INSTALLATIONS, 
Yachts,  Portables. 


CANADIAN  AGENCY: 

Messrs.  O'LEARY  &  GO. 

Montreal        Vancouver  Winnipeg 


The  D-P  BATTERY  Co., 

BAKEWELL,  ENGLAND. 

ESTABLISHED  1888.  CODE  :  A  B  C,  5th  EDITION. 
CONTRACTORS  to  the  ADMIRALTY  and  WAR  OFFICE. 
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LACO  QUAUn 

Continuous  Filament  Drawn 
Wire  Tungsten  Lamps 

Immediate  Deliveries 
All  Standard  Sizes  and  Voltages 

Laco  Philips  Company 

27  Common  St.,  Montreal,  Canada 

SELLING  AGENTS  :— 

F.  Nicholas  &  Co.,  Ltd.,  Montreal   -   Winnipeg   -   Calgary    -  Vancouver 
C.  C.  Bothwell,  249  Victoria  Street,  Toronto 
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Condensed  Department 

RATE 

Positions  Wanted      ^    3  cents  a  word  per  inser- 
Positions   Vacant  J- 
Miscellaneous.  J  "o"- 

Tender  advertisements,  equipment  for  sale, 
etc.,  15  cents  per  agate  line  (14  agate  lines 
make  one  inch)  per  insertion. 

Advertisers  wlio  wish  to  conceal  their  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
number   without   extra  charge. 


CITY    OF  SASKATOON 


For  Sale 


Machinery  For  Sale 


One   "Robb  Armstrong"  Horizontal  Engine. 

One  "Canadian  Westinghouse"  Alternating 
Current  Generator,  2  phase,  60  cycle,  125  kw., 
2200  volts. 

One  Jet  Condenser  Air  Pump, 

Two  "Canadian  Foundry  Company"  Horizon- 
tal Tubular  Boilers,  each  250  h.p.  capacity. 

One  "Robb  Armstrong"  Horizontal  Engine, 
arranged  for  direct  connection  to  a  225  kw. 
Generator  on  a  1.3-inch  shaft. 

One  "Allis-Chalmers-Bullock"  Generator — Rat- 
ing 225  kw.,  2200  volts,  2  phase,  60  cycles,  150 
r.p.m. 

Exciter,  AUis-Chalmers-Bullock.  Rating  104 
amps.,  120  volts,  1000  r.p.m. 

Full  particulars  may  be  obtained  on  applica- 
tion to  E.  Hanson,  City  Electrical  Engineer, 
Saskatoon. 

Offers,  endorsed  on  outside  of  envelope  "Offer 
for  Engines,  Generators  and  Boilers,"  should  be 
addressed  to  the  City  Commissioners,  Saskatoon. 

F.  E.  HARRISON,  Mayor, 

Chairman  of  Commissioners. 

Saskatoon,   March   5th,   191.3.  G-7 


The  Corporation  of  Hespeler  will  have  for 
sale   shortly  : — 

One  12  X  12  Goldie  Ideal  Engine,  315  r.p.m. 

One  C.G.E.  2300  volt,  26  ampere,  single  phase, 
00  cycle  Generator. 

A  number  of  5<  kw.  Transformers  and  also  a 
number  of  60  cycle  meters. 

All  of  the  above  plant  is  now  in  commission 
and  is  being  discarded,  making  way  for  a  25- 
cycle  installation. 

Kindly  address  any  enquiries  to  the  Chairman, 
Hydro-Electric  Power  Commission,  Corporation 
of  Hespeler,  Hespeler,  Ont.  6-7 


For  Sale 


We  have  for  sale  the  following  machinery: — 
1 — 200  kw.  Westinghouse  Composite  wound  2200 
volt,   2  phase,   570  r.p.m.,   8000  alternations, 
generator. 

1 — 2'/i  kw.  125  volt  exciter  for  above  with  field 

and  exciter  rheostats. 
5—125  K.V.A.  22,000-2200/1100  volt  S.  K.  C.  oil 
insulated,   water   cooled   transformers.  Station 
type,  in  boiler  plate  tanks. 
1.5 — Pole  type,  1100/110  volt  oil  insulated  trans- 
formers, 3  kw.  capacity. 
50 — C.G.E.  series  enclosed  arc  lamps  6.0  amperes, 
60  cycles. 

2— C.G.E.   15  kw.   Arc   circuit   regulators,  2200 

volt,  6.6  ampere. 
2 — Marble  switchboard  panels  and  ammeters  for 

arc  circuits. 

Quantity  of  switchboard  marble,  blue  Vermont 
and  white,  various  sizes,  drilled. 


Orillia  Water 


Light  &  Power  Commission, 
Orillia,  Ont. 


Car  Ventilating  Systems 


The  Vacuum  Car  Ventilating  Company  has 
commenced  manufacturing  Mechanical  Car  Ven- 
tilating Systems  under  Canadian  Patent  No. 
128070,  dated  September  13,  1910,  and  is  pre- 
pared to  furnish  same  on  demand.  For  detailed 
information  and  prices,  address  Lock  Box  No. 
25,  Windsor,  Ont.  10-t.f. 


Situations  Vacant 


First-class  meter  man,  capable  of  repairing 
and  calibrating  house  and  power  meters,  also 
making  motor  tests.  State  experience  and  salary 
expected.  Northern  Ontario  Light  &  Power 
Company,   Ltd.,   Cobalt,  Ont.  4-7 


Situations  Wanted 


Elect!  ician,  at  present  superintendent  of  a  1500 
kilowatt  liydro-electric  plant  in  Ontario,  desires 
to  hear  of  similar  or  otherwise  suitable  position 
in  the  West.  Twelve  years'  experience  with 
Generation,  Uistribtition  and  Installation  of 
Electricity.  Excellent  references.  Box  725, 
'Electrical   News,  Toronto.  6 


Electrician,  eight  years'  experience  in  operat- 
ing in  large  Hydro  and  Steam  Power  Houses, 
Construction  and  manufacturing,  requires  posi- 
tion. Prefer  to  manage  small  Hvdro-electric 
plant,  or  as  local  superintendent.  Excellent  re- 
ferences. Aged  20,  married.  Moderate  salary. 
Box  733,  Electrical   News,  Toronto,  Ont.  0 


WANTED — Electrical  operators  and  mainten- 
ance men  for  large  power  plant  in  the  East. 
Permanent  position  with  good  prospects  of  ad- 
vancement for  the  right  men.  Plant  in  small 
town  located  directly  on  the  railroad,  one  hour 
railroad  distance  to  larger  city.  Applications 
with  full  particulars  to  be  sent  to  Box  738, 
Electrical  News,  Toronto,  Ont.  ;  6-7 


UNION  MOTORS  FOR  ALL  INDUSTRIAL  PURPOSES 


Montreal 


Stock  carried  in 

Toronto 


Winnipeg 


ARC 
LAMPS 


DYNAMOS 


MOTOR 
GENER- 
ATORS 


TRANS- 
FORMERS 


STORAGE 
BAT- 
TERIES 


INSTRU- 
MENTS 


A  photographic  view  of  one  bay  in  the  Factory  .showing-  Union  Dynamos  and  Motors  in  process  of  manufacture. 


Canadian  Union  Electric  Co. 

Limited 

122  Wellington  St.  West,  TORONTO— Tel.  Adel.  3150 
9  St.  Nicholas  St.  Montreal 


Mainer  Electric  Co.,  Limited 

61-63  Albert  St.,  Winnipeg,  Man. 

Representatives  for  Manitoba,  Saskatchewan,  Alberta. 
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Weston  Electrical  Insthdmewt  Co, 


Ammeters  and  Voltmeters,  Wattmeters,  Synchroscopes,  Power  Factor  Meters  and  Frequency  Meters, 

constitute  a  line  of  Switchboard  Alternating  Current  Indicating  Instruments  which  is  unequalled.  Send  for  our  Catalogs  giving 
full  description  of  these  instruments.    They  are  accurate — durable — dependable — and  we  stand  back  of  them. 

Demonstrations  of  the  operative  characteristics  of  these  remarkable  instruments  may  be  observed  in  our  New  York 
office,  and  also  in  the  offices  of  Selling  Representatives  in  Philadelphia,  Chicago,  San  Francisco  and  Toronto. 


Weston  Electrical  Instrument  Company, 


New  York,  114  Liberty  Street. 
Chicago,  1504  Monadnock  Blk. 
Boston,  176  Federal  Street. 
Philadelphia,  842  Mint  Arcade. 
Birmingham,  Brown  Marx  Bldg. 


Detroit,  44  Buhl  Block. 

St.  Louis,  915  Olive  Street. 

Denver,  231  15th  Street. 

San  Francisco,  682  Mission  St. 

Cleveland,  1729  E.  12th  Street. 


Toronto,  76  Bay  Street. 


Winnipeg 
Montreal 
Calgary 
Vancouver 


Northern  Electric 
&  Mfg.  Co. 


Main  Office  and  Works 
NEWARK,  N.  J. 

London,  Audrey  House,  Ely 
Place,  Holborn. 

Paris,  12  Rue  St.  Georges. 

Berlin,  GenestSt.  5,  Schoenberg. 

Johannesburg,  So.  Africa,  F. 
Peabody  Rice,  Standard  Bank 
Building,  Harrison  St. 


TRADE  MARK 


Lighting  Fixtures 

Write  to  us  for  the  latest  designs  in  "  up-to- 
date  "  electric  fixtures. 

Fixtures  made  from  original  drawings  on  short 
notice. 

Qnterio  ^ntcm  &^mp  (^., 


HAMILTON,  CANADA. 
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The  West's  Greatest  Electrical 

oupply  rlouse 

Ornamental  Lighting 
oianaaras 

Manufactured  by  the  King  Foundry  Co.,  St.  Josephs,  Mich. 
Latest  Designs    Excellent  Finish  SI 

The  Famous  "THOR"  and 

Hurley  Washing  Machines 

Over  twenty  thousand  giving  satisfaction  in  twenty 
thousand  homes 

The  "Century  Single  Phase 
Motors" 

Adaptable  to  110  and  220  Volt 

Hundreds  in  use  in  Western  Canada  and  everyone  giv- 
ing satisfaction.    They  take  caie  of  the  small  j  ower 
requirements  perfectly 

"Appleton"  Unilets 

The  latest  improved  conduit  fitting,  made  in 
all  styles  for  all  purposes.    Once  acquainted 
with  these  fittings,  and  you  use  them  always. 
They  are  roomy  and  save  time.  Complete 
stock  always  on  hand. 

The  Mainer  Electric  Company,  Limited 

Winnipeg,  Man. 

Porzellanfabrik  Hermsdorf 

Sachsen  - Altenburg,  Germany 

Wall  Duct  for  the  Higfh  Tension 
Transmission  Station  of  the 

Hydro  -  Electric  Power 
Commission  of  Ontario 

110,000  Volts 

Sole  Agents  for  Canada 

Watson  Jack  &  Company 

709  Power  Building,  MONTREAL 
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Rubber  Covered  Wires 

and  Cables 

For  Power,  Light  and  Telephone  Work 

INCANDESCENT  LAMP  CORD 
FLEXIBLE  SWITCHBOARD  CABLES 

Special  Cords  and  Cables  for  all  kinds  of  Electrical  Work 

Prompt  Shipments  from  Canadian  Factory 

Boston  Insulated  Wire  &  Cable  Co. 

Canadian  Office  and  Factory  : 

Hamilton,  Ontario 


The  Lancashire  Dynamo  &  Motor  Company 

of  Canada,  Limited  152-4  Bay  street,  TORONTO 
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He  TELEPHONES  instead  of  writing,  walking,  or  riding,  whenever  he 
can,  therefore  saves  energy  and  doubles  his  efficiency. 

The  more  subscribers  can  be  induced  to  telephone  the  greater  will  be  . 
the  demand  for  your  service  and  new  contracts. 

The  better  the  telephones,  the  greater  inducement  to  use  them,  and 
the  better  the  service,  the  greater  the  need  of  it  becomes.  Here  is 
where  really  fine  equipment  is  the  best  possible  directory  builder. 

The  telephone  today  is  not  used  but  a  fraction  of  what  it  will  be  a 
few  years  hence.  Therefore,  the  better  the  apparatus  (  which  means 
better  service),  the  faster  will  its  use  spread. 

Thousands  of  wasted  steps  are  taken  daily ;  thousands  of  pounds  of 
shoe  leather  worn  out  uselessly,  and  what  is  perhaps  the  most  im- 
portant of  all,  hours  of  valuable  time  are  thrown  away;  90  per  cent 
of  which  can  be  saved  by  telephoning. 

The  highest  class  telephone  service  known  to  the  telephone  field  to- 
day is  exemplified  in  the  Kellogg  equipment.  Every  part  in  its  con- 
struction is  sound. 

Send  for  our  bulletins.  They  are  REAL  sources  of  information.  Not 
merely  a  description  of  the  apparatus  but  simple  readily  understood 
explanations  of  its  operation. 

KELLOGG  SWITCHBOARD  &  SUPPLY  GOMPANY 

MAIN  OFFICE  AND  FACTORY:  CHICAGO 

RECINA  BRANCH  :  DEERING  ELECTRIC  COMPANY,  LIMITED       -        WINNIPEG  BRANCH  :  HOUSTON  &  COMPANY 
VANCOUVER  BRANCH:  B  C.  HOLST  &  COMPANY  43  LEIGH-SPENCER  BLOC. 


THE    ELECTRICAL  NEWS 


69 


A  Chat  on  Sales 


If  you  have  salesmen  on  the  road  are  you 
paying  them  to  do  missionary  work,  scout- 
ing after  prospects,  when  they  may  work 
more  economically,  effectively  and  on  a 
much  larger  scale  by  following  the  definite 
leads  our  reports  suggest? 

Today,  as  never  before,  time  is  reckoned 
in  dollars  and  cents.  If  your  salesmen  can 
save  hours  in  searching  for  prospects,  you 
save  capital  by  coining  it  into  money. 

The  greatest  savers  of  time,  effort  and 
money  for  the  business  man  of  today  are 
MacLean  Daily  Reports.  They  are  the 
direct  route  from  the  man  who  is  buying  to 
the  man  who  is  selling.  They  enable  your 
salesmen  to  devote  their  time  in  following 
up  business  after  it  has  been  located,  in- 
stead of  trying  to  locate  it. 

Our  daily  reports  will  tell  you  who  are 
buying,  what  they  are  buying  and  when 
they  are  buying  regarding  any  building 
material  whatsoever  and  thus  aid  you  ma- 
terially in  the  sale  of  your  products. 

Any  territory,  any  line,  specialized  to 
your  individual  requirements.  Rates  scaled 
according  to  the  nature  of  your  business 
and  the  territory  to  be  covered.  Send  for 
our  latest  booklet  and  learn  how  we  can 
help  you  in  your  business. 


Maclean  Daily  Reports,  Limited 

220  King  St.  West,  Toronto,  Canada 


"STANDARD" 
CABLE  TERMINALS 

stand  for  maximum  pro- 
tection to  cable  insulation, 
convenience  and  flexibility 
in  operation  and  ease  of 
installation. 

Let  us  prove  it.  A  card 
brings  complete  information. 

Standard  Underground 

Cable  Co.,  of  Canada,  Limited 

Hamilton,  Ont. 
Montreal,  Que.  Winnipeg,  Man. 

Boston,  Mass.  3  Seattle.'Wash. 


Hingle  Con- 
ductor D.O.A. 
Cable  Tenriln- 
al,  .Showing 
Method  of  at- 
taching to 
Crosfe-ami. 


POLES 


Western 
Cedar 


PILING 


We  brag  about  the  Service  we  give. 

B.  J.  Carney  &  Co. 

E.  R.  Brande,  Manager,     M.  P.  Flannery,  Manager, 

819  Broad  Street,  Grinnell.  la.      606  Pnuslcn  BIdg..  Spokane,  Wash. 


Commit  us  to  memory: 


70 


THE    ELECTRICAL  NEWS 


Our  yards  are  located 
adjacent  t  o  Canadian 
Territory  which  guaran- 


tees 


Our  Motto 
Service  Price  Quality 
Try  Us  Once 


Pole  &  Tie  Co. 

5  South  Wabash  Ave. 
Chicago  Illinois 


POLES 


John  Starr,  Son  &  Co. 

Limited 

158  Granville  St.      -      HALIFAX,  N.  S. 

Electric 
Lighting 
Supplies 


Lamps,  Sockets,  Rosettes,  Wires,  Cords, 
Conduit,  Moulding,  Switches,  Cut- 
OuTs,  Fixtures,  etc.,  etc. 

Large  Stocks        -        Prompt  Shipments 
Write  Us  for  Low  Prices 


^  CEDAR  POLES  p 


E 
D 
A 
R 


We  have  large  stocks  of 
them  for  prompt  shipment 
at  low  freight  rates. 


National  Pole  Co. 

Escanaba,  Mich. 


O 

L 
E 
S 


Cross- Arms 


Our  specialty  is  man- 
ufacturing Cross-Arms 
from     sound  straight- 


grained  Douglas  Fir. 


No  order  too  large 
for  us  to  fir  nor  too 
small  to  receive  careful 
attention. 


Send  us  your  specifications  and  get 
our  prices  before  placing  your  orders. 


Cameron  Lumber  Co. 


Limited 


Mills  and  Office 


VICTORIA,  B.  C. 


Single  Phase 
Motors 


are  built  to  give  con- 
stant uninterrupted 
service.  Every  part 
is  strong  enongh 
to  withstand  much 
more  ttian  could  be 
expected  of  a  motor 
of  therated  capacity. 
They  are  all  equipped  with  interchangeable  voltage 
connections.  (Standard  being  104/208  volts).  An  or- 
dinary knife  switch  is  all  that  is  neces.sary  to  start 
them.    They  are  self-starting  under  full  load. 


%  to  40  Horse  Power 


25  to  140  Cycles 


ManufacUtred  < 


CENTURY  ELECTRIC  CO. 


19th  &  Olive  Streets 


St.  Louis,  Mo. 


Canadian  Representatives 
Jones  &  Moore  Electric  Co,  Ltd,  Hinton  Elec.  Co.,  Ltd., 

District  Sales  Ag-ents,  District  Sales  Agents, 

29t  Adelaide  St.  W.,  Vancouver    -    v  ictoria 

Toronto,  Ont.  British  Columbia. 

The  CANADIAN  FAIRBANKS-MORSE  CO.,  LTD. 

Montreal,  Calgary,  Edmonton,  Ottawa,  Toronto,  St.  .John,  Van- 
couver, Victoria,  Winnipeg,  Regina,  Saskatoon. 
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British  Columbia 
Cedar  Poles 

Your  orders  will  be  shipped  from 
Canadian  yards  exclusively. 

Over  100,000  seasoned  poles  of 
guaranteed  quality  mean 

"Good  Poles  Quick" 

Get  our  prices  before  you  place 
your  orders  for  this  season's 
requirements. 


The  Lindsley  Brothers  Co. 


24  Cedar  Pole  Yards 

In  B.  C,  Idaho  and  Washington.  We  Ship  From  Our 

British  Columbia  Stocks 

TO 

Quebec      Ontario  Manitoba 
Alberta  and  Saskatchewan  Points 

Dgr~    Write  for  Delivered  Prices  on  "^Bd 

WESTERN 
RED  CEDAR  POLES 


"Pittsburg"  Insulators 

WHY    YOU    SHOULD    USE  THEM 

QUALITY 
DESIGN 

UNIFORMITY 

SATISFIED  USERS 


''PITTSBURG"  Insulators 

are  designed  and  made  to  give  the  maximum 
efficiency  under  the  most  severe  conditions. 
Uniform  glaze,  body  and  appearance.  Made 
for  voltages  from  4,000  upward. 

THE  PITTSBURG 
HIGH    VOLTAGE    INSULATOR  CO. 

Main  Office  and  Factory,  DERRY,  PA. 
Toronto  Office,  Telephone  Building 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


Western  Lumber  6  Pole  Co. 

Main  Office  :     DENVER,  Colo. 
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More  Simplex  Electric  ranges,  Electric 
irons,  etc.  will  be  nsed  this  year  than  over 
before. 

You  want  to  sell  your  proportionate  share. 
Educate  your  customers  early  in  Simplex 
goods  before  motor  trips  and  other  out- 
door "distractions"  make  them  harder  to 
interest. 

You  want  enough  Simplex  appliances  to 
make  an  impressive  display. 

Send  in  your  order  now 

SIMPLEX  ELECTRIC 
HEATING  COMPANY 

BELLEVILLE,  ONT. 

CHICAGO,  15  S.  Desplaines  St.  CAMBRIDGE,  MASS. 

5AN  FRANCISCO,  612  Howard  S». 


Clock  mov«menC 
improved,  power* 
ful,  built  in  our 
own  factory. 


Fly  wheel  oper*' 
&tes  switch.  Re- 
lea  ted  by  Trip 
Hands  on  dork 
dial  coming  i  n 
contact  with  Trip 
Lever. 


Porcelain  barrier, 
allows  small  com- 
pact knife  twitch. 


Porcelain  Bus 
ings,  CKtension 
the  switch  porce- 
lains. 

Leads  entenng 
bottom  exdui 
moisture. 


CAMPBELL  TIME  SWITCH 

THE  BEST  (PATENT) 


Regulate 
Clock 


Pointer  indicates 
time  on  clock 
dial 


Clock  Dial  re- 
olve^  carrying 
Trip  Hands  with 
iL  Set  by  loosen- 
ing thumb  nut. 


Geared  lock. 
Draws  door  tight 
all  around  to  a 
rubber  gaskeL 


Weather  pr 
iron  box. 


Send  for  Price  List 
CAMPBELL  ELECTRIC  CO.,  LYNN.  MASS. 

Canadian  Representati\^e— Irving'  Smith,  406-7  St.  Nicholas  Bldg., 
Montreal 


MICA 


KENT  BROTHERS 

Kingrston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 
Canadian  Amber  Mica. 
Thumb    Trimmed,    Cut    to  Size, 
Splittings,    Discs,    Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


"SHAWMUT" 

Electrical  Material 

Enclosed  Fuses 

Fuse  Blocks 

Porcelain  Cutouts 

Fuse  Wire  and  Ribbon 
Fuse  Links 

Ground  Connection  Clamps 
Nipples  and  Couplings 

Stage  Pockets  and  Plugs 

Metal  Cable  Clips,  Etc. 

Manufactured  by 

CHASE  -  SHAWMUT  CO. 

Newburyport,  Massachusetts 
FR.ANK    G.  SCOFIELD 

REPRESENTATIVE  FOR  ONTARIO 
702  LUMSDEN  BLDG.         -         TORONTO,  ONT 


Buy  National  Wirum  Lamps 

The  kind  that  do  not  break  and  the  only 
ones  to  retain  their  ductility  through  life 

WRITE    US    FOR  PRICES 


National 
Engineering 
Company 

Limited 
1 1  St.  Sacrament  Street 
MONTREAL 

Telephone  Main  48 
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ELECTRICAL  MACHINERY 

AND  REPAIRS 


Armatures  Complete 
Armatures  Rewound 
Armature  Coils 
Armature  Shafts 
Field  Coils 

Commutators  New, 
Refilled  or  Assembled 


ELECTRICITY 


Every  electrician 
should  have  a 
copy  of  this  book. 
Price  -  $2.00 
delivered 


CLEVELAND  ARMATURE  WORKS,  Cleveland,  Ohio 


KLEIN'S 

REELS 


Give  uniform  satisfaction  no 
matter  how  severe  the  service 


That's  because  they 
are  made  of  selected 
oak,  full  mortised 
and  bolted. 

And  in  addition  to  being  so 
wellconstructed,  the  improv- 
ed take-up  reel  has  a  separate 
guard  piece  slipped  on  shaft 
and  fastened  with  a  flat  key, 
allowing  wire  to  be  removed 
quickly  and  easily. 

Best  of  all  they  don't  cost 
more  than  old  style  reels. 

Catalog  10  gives  the  news  of 
the  latest  developments  in  line- 
rne>is  and  construction  tools. 
Send  for  it. 


Mathias  Klein  &  Sons 

Manufacturers 
and  jobbers  of 

Linemen's  Electrician's 
and  Construction  Tools 

Canal  Station  S9 
CHICAGO 


RECO  FLASHERS 


FOR  ELECTRIC  SIGNS  AND 
DISPLAYS 


ADJUSTABLE 


SIMPLE 


DURABLE 


COLORED  LAMP  HOODS 

GET  OUR  LATEST  BULLETINS  W 

Reynolds  Electric  Flasher  Mfg.  Co. 

Largest  Manufacturers  of  Flashers  in  the  World. 
Also  Manufacturers  ol  Billboard  Reflectors,  Time  Clocks, 
Transiormers. Window  Displays,  etc. 
No.  1 123  Broadway,  New  York.    No.  617-631  W.  Jackson  Blvd.,  CHICAGO 


Its  Two «  Fold  Protective 
Feature  Makes  It 
Doubly  Serviceable 


LAMP  I 

THE  KEy[j 


GUARD 

TO  SAFETY 


The  need  for  Protecting 
Lamps  against  theft  as  well 
as  breakage  is  greater  than 
ever  in  this  day  of  Expen- 
sive Mazda  Lamps. 
And  the  need  for  a  single 
device  which  will  perform  this  double  service  at 
a  reasonable  cost  is  likewise  important. 
Loxon  is  a  Double  Duty  Safeguard— it  per- 
forms the  two-fold  function  of  preventing  Break- 
age and  Theft  -  saves  buying  separate  devices 
for  this  purpose. 

Loxons  cost  little  to  install  and  cover  their  cost 
quickly. 

Carried  by  Most  Canadian  Electrical  Dealers 
McGIU  MFG.  CO.  .  VALPARAISO,  IND. 


UNION 

N.  E.  CODE  FUSES  AND  BLOCKS 


"Union"  Enclosed  Fuses  "Union"  N.E.  Code  Blocks 

Manufactured  by  Chicago  Fuse.  Wire  &  Mfg.  Co.. 
Chicago  and  New  York 

No  matter  what  your  wants  are  in  Enclosed  Fuses, 
we  can  always  meet  the  demand  in  Amperes,  Voltage 
and  Current  Capacity. 

Fuse  Manufacturers  for  Twenty  Years 

Union  Fuses  and  Cut  Outs  are  used  by  all  the  larg- 
est Power  and  Railway  Companies  in  the  United 
States. 


Ei'e)y  Fuse  Guaranteed. 


Write  for  Catalogue. 


Chicago  Fuse  Mfg.  Co.,  Chicago,  New  York 

Represented  by 

Central  Electric  &  School  Supplies 

Toronto,  Ontario  Limited 

nnc\ 

Munderloh  &  Company,  Montreal,  Quebec 
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Electrical 

n*     J.         r  r  • 

Special 

Mechanical 

Directory  or  Lngmeers 

Interests 

Charles  H.  IDitcbcll 
Percival  H.  mucbcll 

Consulting  and  $npcrvisin9 
Engineers 


Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engfineeringf. 


Traders  Bank  Building,  TorentO 


R.  S.  KELSCH, 

CONSULTING  ENCINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  MERRILL 

B.A.,  B.A.Sc. 
Member  Can.  Soc.  C.  E.,  Member  A.  I.  E.  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission.  Electric 
Lighting.   Electric  Railways.    Municipal  Engineer- 
ing.   Industrial  Plants.    Reports,  Valuations,  Etc. 
59  Yonge  St.,  Toronto 
Phone  M.  717.       Residence,  College  5542 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
Suite  loi.  Board  of  Trade  Bldg.,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  St^-j  702  Canadian  Express 

Bldg.,  Montreal. P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Craig  St.,  Montreal 


JAS.  C.  ARMSTRONG 

Consulting  Engineer 
ELECTRICAL  MECHANICAL 
Water  Powers,  Street  Railways  &  Cement  Plants 

Reports  for  Financing,  Plans,  Specifications, 

Inspection,  Supervision  and  Management 
Toronto  Office.     1203  Traders  Bank  Building 

Bell  Phone  Main  19tio. 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E.,  M.Am.  Electro-Chemical  Soc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Kailroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIP  PLACE  MONTREAL 


BOWRING  &  LOGAN 

ENGINEERS 

Municipal  and  Private  Power  Schemes 
Reports,  Plans,  Specifications  and 
Management  during  Construction 

Head  Office  :-3e2  Donald  St.,  WINNIPEG 
Sub  Office:— 43  Victoria  St  ,  Toronto 


R.  A.  ROSS  &  CO. 

Consulting  Engineers 


MECHANICAL 
HYDRAULIC 
REPORTS 


STEAM  ELECTRIC 
EXAMINATIONS 
VALUATIONS 


80  St.  Francois  Xavier  Street,  Montreal 


P.  W.  SOTHMAN  J.  A.  BRUNDIGE 

F.  P.  Mansbendel 

P.  W.  SOTHMAN  &  CO. 

ENGINEERS 

Hydro-Electric  Development 
High  Tension  Power  Transmission 
Supervision  and  Management 
KENT  BUILDING  .  TORONTO 


FINE 

bank.office; 

COURT  HOUSE  & 
lOBUG  STORE  FITTINGS. 


HENRY  J  WELCH  &  COMPANY 
Chartered  Accountants 

Audits,  Investigations  43  King  St.  W. 
Cost  and  general  systems  Toronto 
A,ssignments  and  liquidations  Canada 

Office  and  financial  superintendence 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


J.  H.  LARMONTH 

Consulting  Engineer 

Construction  supervision  of  Electric  Light, 
Electric  Railway  and  Gas  Plants. 

542  Confederation  Life  Bldg.,  Toronto 


Cecil  B.  Smith     J.  G.  G.  Kerry     W.  G.  Chace 

Smith,  Kerry  &  Chace 

Eni^ineers 

Hydraulic.  Steam.  Electric,  Municipal,  Railway 
Toronto;  Vancouver;  Boise,  Idaho; 
Portland,  Oregon 


Charles  F.  Gray 

CONSULTING  ELECTRICAL 
ENGINEER 

Empress  Block,  WINNIPEG. 


ESTABLISHED  1849. 

BRADSTREET'S 

Offices  Tbrounhout  the  CIvlUied 
World. 

Executive  Office  : 
Nos.  346  and  348  Broadway,  New  York  CitvU.S  A 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the 
controlling  circumstances  of  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring,  verifying  and  promulgating  inforrration 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished 
and  are  available  only  by  reputable  wholesale 
jobbing  and  manufacturingconcerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Offices  IN  Canada  :  Halifax,  N.S. ;  Hamilton,  Ont., 
London,  Ont. ;  Montreal.  Que. ;  Ottawa,  Ont. ;  Que- 
bec, Que. ;  St.  John,  N.B. ;  Toronto,  Ont. ;  Vancou- 
ver, B.  C. ;  Winnipeg,  Man. ;  Calgary,  Alta. ;  Edmon- 
ton, Alta. 

THOS   C.  IRVING, 
Gen.  Man.  WesternCanada,  Toronto 
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PACKARD  METERS 


Always  Reliable 


for  all  circuits 

Permanent  Accuracy 


Long  Life 


Unquestionable  tests  have  proved  that  Packard  Meters  are  superior  in 
accuracy  under  wide  variations  from  normal  voltage  and  are  therefoie  the 
most  satisfactory  and  reliable  meter  to  instal  in  any  line. 

All  Meters  supplied  and  guaranteed  by 

The  St.  John  Railway  Company 

ST.  JOHN,   N.  B. 


The  Steel  Company  of  Canada,  Limited 

Manufacturers  of 

COPPER  WIRES  and  CABLES 


Consult  us  regarding — 

Bare  Copper  Wire 
Copper  Trolley  Wire 
Copper  Cable 

for 

Electrical  Construction  Work,  Transmission  and  Trolley  Systems 


District  Sales  Offices 
HAMILTON  TORONTO  MONTREAL  WINNIPEG 

VANCOUVER  VICTORIA  ST.  JOHN  HALIFAX 


THE   JORDAN   TAPhQN   FOR   MOULDING  WORK 

A  real  Time  Saver  which  means  a  Money  Saver,  making  the  best  elass  of  worlc  It  is  not  necessary  to  have  the  ends  of 
the  capping  straight  as  the  cover  of  the  Tap-on  overlaps  the  capping,  thereby  covering  any  bad  ends  of  capping 


Approved  Moulding  Fitting 
manufactured  in  all  styles 
by 


JORDAN   BROS.,  Inc. 


FOR  SALE  BY  ALL 
SUPPLY  DEALERS 

New  York 
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WHY  IS  IT? 


that  throughout  Canada,  in  all  kinds 
of  power  houses,  in  factories, 
and  in  mills,  you  find 


ROBB 

Vertical  Engines 


BECAUSE  they  are  built  for  service,  and  it's  service,  not  cast- 
ing, that  owners  and  managers  want. 

SERVICE  is  the  result  of  high  speed — direct  connection  to 
generators,  turbine  pumps,  fans,  etc. 

SERVICE,  continuous  and  economical,  is  assured  by  completely 
enclosing  all  moving  parts  and  lubricating  all  sliding 
and  revolving  parts  with  oil  under  pressure. 

SERVICE,  whether  as  main  engine  driving  electric  generators, 
or  as  auxiliaries  driving  turbine  pumps,  fans,  etc.,  is 
what  the  Robb  Engine  gives. 

ROBB  ENGINES  are  perfectly  balanced,  accessible,  and 
automatically  lubricated. 

INTERNATIONAL  ENGINEERING 
WORKS,  LIMITED 

Makers  of  Robb  Engines,  Boilers,  Etc. 


Ask  for 
Bulletin 
201 


AMHERST,  N.  S.,  CANADA 

DISTRICT  OFFICES 
Transportation  Building,  Montreal 
Traders  Bank  Building,  Toronto 
Union  Bank  Building-,  Winnipeg 
Grain  Exchange  Building,  Calgary 


R.  W.  Robb,  Manager 
William  McKay,  Manager 
-    W.  F.  Porter,  Manager 
J.  F.  Porter,  Managar 


SOUTH  FRAMINGHAM,  MASS. 

SOLE  CANADIAN  AGENTS  FOR 
C.  A.  PARSONS  &  CO.,  Newcastle-on-Tyne 

Turbines,  Turbo-Electric  Generators,  Turbo-Pumps  and 
Compressors.  39-43 


Samson  Water  Wheels 

As  you  know,  it  is  the  usual  practice  when  installing  water  wheels  to  drive 
generators,  to  get  a  wheel  large  enough  so  that  the  normal  power  required 
will  be  delivered  at  from  3/4  to  7/8  gate  opening. 

It  is  evident  therefore  that  you  ought  to  buy  a  wheel  that  shows  its  best 
efficiency  at  these  stages,  and  that  has  a  high  average  efficiency  also. 

The  Samson  in  official  tests  has  reached  efficiencies 
of  over  89%  at  3/4  and  7/8  gate  opening  with  corre- 
spondingly high  efficiencies  at  all  other  stages. 

These  remarkable  good  results  prove  that  the  Sam- 
son wheel  is  worthy  of  your  earnest  consideration. 


May  we  send  our  Catalogue  ? 


William  Hamilton  Company 

Peterborough,  Ont. 
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Electric  Weld  Rail  Bonds 


The  conductivity  of  Bonds  installed  by  our 
process  can  never  be  impaired  by  moisture  or 
corrosion. 

When  once  installed,  they  are  on  to  stay  and 
cannot  be  removed  without  actual  mutilation  and 
considerable  hard  work. 

Write  for  Booklet 

The 

Electric  Railway  Improvement  Co. 

Office  and  Works,  6005  Carnegie  Avenue 
CLEVELAND 


Thordarson's  New  Improved 
Sign  Lighting  Transformers 
Have  Arrived ! 


The 
Perfect 
Transformer 


Unequalled 

For 
Efficiency 


A  rare  combination  of  long  experience,  exact  knowledge  of 
service  conditions  and  expert  construction,  has  evolved  the 
Thordarson  New  Model  Sign  Lighting  Transformer — the  Small- 
est in  size— Lowest  in  cost — and  Lightest  in  weight— but  a 
Giant  in  efficiency. 

la  your  owa  Interest  write  today 
for  details  and  special  discount. 

THORDARSON  ELECTRIC  MFG.  CO. 

503  S.  Jefferson  St.  Chicago,  111. 


"Peck"  Switch  Boxes  and  Spacers 


Manufactured 
in 

Toronto 


Quick  Delivery 


Approved  by 
National  Board  of 
Fire  Underwriters 


WRITE  FOR  PRICES 


PECK     ELECTRIC  LIMITED 

Jarvis  and  Adelaide  Streets,  TORONTO 

Manufacturers  of  Electric  Automobiles,  Switch  Boxes,  Spacers,  etc. 
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DOSSERT  CONNECTORS 

for 

Rotary  Converter  Terminals 
Field  Rheostat  Terminals 
Storage   Battery  Terminals 

No  energy  wasted  in  excessive  heat  where  connections 
are  made  with  DOSSERT  Lugs. 


DOSSERT  & 
242  West  41st  Street 


COMPANY 

New  York 


General  Representative  for  Canada:  IRVING  H.  SMTIH, 
406  St.  Nicholas  Buildinr,  Montreal 


Pressed  Steel 
Dash  Headlights 

Practically  only  two  parts 
— door  and  back  reflector 
case;  reflector  and  back  case 
in  one  piece. 

Reflector  of  white  porcelain 
enamel. 

Can  furnish  either  sema- 
phore or  plain  lens. 


No.  15 


Made  in  type  to  be 
set  in  dash,  or  to  be 
screwed  outside  of 
dash. 

Weight  is  but  ten 
pounds,  as  compared 
with  25  of  cast  iron. 

Can  furnish  ruby 
lens  to  be  used  as  rear 
markers. 


The    Trolley  Supply  Company 

Canton,  Ohio,  U.  S.  A. 


"  MONOWATT  " 

TUNGSTEN  LAMPS 

One  watt  per  candle  power 
in    all    sizes.    Best  Quality 


in  stock  at 


G.  LEWIS 

Sole  Agent 


P.  O.  Box  1513     14  St.  Sacrament  St.,  MONTREAL 


loo  per  cent   Carbon   Brush  Efficiency 


is  invariably  obtained 
wherever  LE  VALI-EY 
VITAL  BRUSHES  are 
intelligently  used. 

VITAE  BRUSHES 

REDUCE  Commutator  Repairs 
INCREASE  Current  Output 
SAVE  Shut-down  Losses 
EFcry  Brush  sold  under  an  ab- 

sohite  guarantee. 
Money  back  if  not  satisfactory 
Why  experiment. 
A  TRIAL  ORDER  will  con- 
vince. 
Samples  gladly  sent 

Le   Valley    Vitae  Carbon 
Brush  Company 

4123  Park  Ave.,  New  York  City 


Special  Prices 

on  Electrical  Books 


The  Following  Books  are  Offered  Subject  to 
Previous  Sale 

The  Steam  Turbine,  by  Robert  M.  Neilson.  Published  in  1903.  by 
Longmans,   Green   &  Co.,  294  pages,  ilUistrated.     Price  $1.00. 

Telegraphy,  bp  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright,  M.A. 
PubHslied  in  1905  by  Longmans,  Green  &  Co.,  504  pages.  Price 
$1.00. 

Electro-Dynamos,  by  Charles  Ashley  Carus-Wilson.  Published  in  1898 
by  Longmans,  Green  &  Company.    298  pages.  Price  50c. 

Elementary  Lessons  in  Electricity  and  Magnetism,  by  Silvanus  P. 
Thompson.  Published  in  1895  by  MacMillan  &  Company,  628 
pages,  illustrated.     Price  50c. 

Electric  Lighting  &  Heating,  by  Sydney  F.  Walker,  Published  in 
1907  by  Norman  W.  Henley  Publishing  Company.  438  pages, 
illustrated.     Price  $1.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.M.,  Ph.D. 
Publislied  in  1908  by  American  School  of  Correspondence.  236 
pages,  illustrated.     Price  $1.00. 

Telephone  Law,  by  A.  H.  McMillan.  Published  in  1908  by  McGraw 
Publishing  Company.     332  pages.     Price  $1.50- 

Explanations  of  Switch  and  Signal  Circuits.  Published  in  1907  by 
Doran  &  Kasner.     140  pages.     Price  40c. 

Practical  Methods  of  Electro-Chemistry,  by  F.  M.  Perkin,  Ph.D.  Pub- 
lislied in  1905.    322  pages.    Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max.  Planck.  Published  in  1903. 
272  pages.     Price  $1.00. 

Text-Book  of  Electrochemistry,  by  Svante  Arrhenius.  Published  in 
1902.     344  pages,  illustrated.     Price  $1.00. 

HUGH  C.  MacLEAN,  LIMITED 

220  King  Street  West  -  Toronto,  Ontario 


ALUMINUM 


FOR 


Bus  Bars 
Railway  Feeders 
Transmission  Line 

Northern  Aluminum  Co. 

1503-4  Traders  Bank  Bldg.  TORONTO  Limited 
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Engines  of  All  Types 

for 

Electrical  Service 

BOILERS  —  HEATERS  —  PUMPS 
TANKS  AND  STACKS 

E.  Leonard  &  Sons,  London,  Can. 

4  n  c^TVJOTiT'Q    St.  John,  N.B.     Montreai,  Toronto 
Winnipeg       CalcxAry  Vancouver 


Street 
Illumination 

By  Multiple  and 
Series 

Pe  mco 
Fixtures 

"The  Practical  Fixture" 

Send  for  Bulletin  No.  7 

Philadelphia  Electric  and 
Mfg.  Company 

PHILADELPHIA,  PA. 

Canadian  Representative 

A.  H.  Winter  Joyner,  Limited 
76  Bay  Street,  Toronto 


BOILERS 


"Inglis"  Standard  Return  Tubular  Boiler 


We  make  boilers  of  all  kinds,  in- 
cluding Erie  City  Water  Tubes. 
These  Boilers  are  the  product  of 
many  years'  practical  experience 
and  successfully  combine  the  most 
important  qualifications  of  any 
boiler— namely,  "SAFETY,'" 
"DURABILtY,"  "ECONO- 
MY,"  and  EFFICIENCY." 

We  make  Water  Tube  Boilers  for 
high  pressure  service  in  Stand- 
ard Units  of  I  GO  to  500  horse 
power. 

Write  us  for  our  new  IVnfer  Tube 
Catalog 


The  John  Inglis  Company,  Limited 

14  Strachan  Avenue,  TORONTO,  CANADA 


Engineers  and 
Boiler  makers 
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Direct  Connected  Governor  for  "Vertical  Wheels. 
6,000  ft.  lb.  Capacity. 


THE  GOVERNOR  FOR  YOUR  CONDITIONS 

We  are  specialists  in  the  manufacture  and  application 
of  hydraulic  governing  apparatus. 

The  knowledge  and  the  shop  equipment  which  enable 
us  to  build  the  250,000  ft.  lb.  governors  for  the  Missis- 
sippi River  Power  Co.  at  Keokuk,  are  at  the  command 
of  the  purchaser  of  any  of  our  governors. 


WHAT  IS  YOUR  PROBLEM? 


THE  LOMBARD  GOVERNOR  CO.  ^T.^^' 


FOR  QUICK  AND  SURE 

SPLICING 

Use 


"A" 


Splicing  Compound 


Walpole  Rubber  Co.,  Ltd. 

Montreal,  Canada 

Liquid  and  Rubber  Insulation 

American  Co.:    Massachusetts  Chemical  Co. 

Walpole,  Mass. 

Pioneers  in  Insulation  Engineering 


Canadian 


TRADE  AftARfV. 


Billings  &  Spencer 


Limited 


Drop  Forgings 


WELLAND,  ONT. 


Send  us  blue  prints  or  models  for  estimates. 


Transmission  Towers 


DOUBLE  CIRCUIT  TOWER 
One  of  3,300  Towers  furnished  for 
the  300  mile  Transmission  Line  of  the 
Hydro  Electric  Power  Commission  of 
Ontario  Transmitting:  a  110,000 
voltcurrent  from  NIAGARA  FALL 
to  the  principal  cities  of  ONTARIO. 

The  largest  single  order  of  Trans- 
mission Towers  ever  placed 


Hot  Galvanized  or  Painted 

Estimates  furnished  on 
application 


The  Canadian 
Bridge  Co. 

Limited 


Walkerville,  Ontario,  Cana  da 


Manufacturers  of 

STEEL  RAILWAY  AND 
HIGHWAY  BRIDGES 
Structural  Steel  of  all  kinds 


Yager's 
Soldering  Fluxes 

4  Forms— 1  Result— A  Perfect  Joint 

Wc  don't  ask  you  to  take  our  word  for  it 
that  YAGER'S  Fluxes  are  the  best- we  want 
you  to  give  them  your  severest  test  AT  OUR 
EXPENSE  and  prove  it  for  yourself.  Send 
to  us  for  samples  of  the  kind  you  want, 
with  your  dealer's  name  and  address  and 
make  your  own  tests. 

Yager's  Salts  have  been  improved  and 
kept  up-to-date.  Yager's  Stick,  Paste,  and 
Fluids,  are  Now  Forms  on  the  Yager's  Salts 
base  for  greater  convenience. 

Write   Now  for  Sample  and  Discounts  to 
the  Trade 

ALEX.  R.  BENSON  COMPANY 

HUDSON,  N.  Y. 


1 — r 


1  C5'' 
h  Z  1,1" 

k  a  y 
u  y  H 

<  -J  a 

,>:o  J. 
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Vertical,  Forced  Lubrication 

Quick  Revolution  Engines 

With  Combined  Throttle  and  Expansion  Governor 


These  engines  are  giving  excellent  ser- 
vice wherever  installed.   They  are  built 
for  service  and  are  economical  in  con- 
sumption of  steam  and  require  little 
or  no  attention  while  running.   The  materials  used  are  in  accord- 
ance with  British  Admiralty  Specifications.  Ask  for  detailed  infor- 
mation. 

All  Engines  are  Tested  under  Steam  before  leaving  our  works 

The  Goldie  &  McCuUoch  Company,  Limited 

Head  Office  and  Works:  Gait,  Ontario,  Canada 

,  Branches :— Toronto      Montreal      Winnipeg      Vancouver  and  St.  John,  N.B. 


"The  Recognized  Authority  on  Wiring  and  Construction^^ 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 


Over  267,000  Sold 


By  H.  C.  Gushing  Jr. 


19th  Year 


Member  American  Institute  o/  Electrical  Engineers;  formerly 
Electrical  Inspector  Jor  Boston  Board  of  Fire  Undemvf  iters 
and  Underwriters'  Tariff" Association  o/ Nezv  York. 


19th  Edition 


1913  Standard  Wiring 

is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1912  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice. 

"It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


$1.00 

Electrical  News,  220  King  street  west  Toronto,  Canada 


Sent  to  any  address, 

postpaid,  on  receipt  of 


Leather  Cover 
Pocket  Size 


"The  Best  Book  on  Wiring  Ever  Produced  "—E.  T.  BiRDSALL,  M.E.,  a.i.e.e. 
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Highest 
Efficiency 


CARS 

MADE 
RIGHT 


Ottawa  Car  Co.,  Ltd. 

are  Designers  and  Builders  of 


Electric  City 
and  Interurban 
passenger  cars. 
Electric  ex- 
press cars  and 
locomo  t  ives. 
Sprinklers  and 
work  cars.  Car 
seats,  car  cur- 
tains and  a  very 
large  variety 
of  brass  and 
bronze  car 
fittings. 


Lowest 
Upkeep 
Cost 


Snow  Sweepers 
and  Plow  s — 
the  most  per- 
fect design  and 
construction 
simple  mechan- 
ism— quick  and 
effective  oper- 
ation. An  im- 
mediate delivery 
can  be  made 
of  Standard 
Sweepers,  spec- 
ial types  design- 
ed and  built  or 
built  toy  our  own 
specifications. 


"Send  Them  Your  Inquiries" 

as  they  are  at  your  service  for 
specificat  ions,  drawings, 
estimates  and 


prices. 


Always 
Ready 
for  Service 


Satis- 
faction as- 
sured on  all  or- 
ders and  deliver- 
ies made  promptly. 


Continuous  work 
has  proved 
their  worth 


Remember  the  Address:    COR.  KENT  AND  SLATER  STS.,  OTTAWA,  ONT. 
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We  Have  for  Immediate  Delivery  the  Following 

DIRECT  CURRENT  MOTORS 

1 — 20  h.  p.  500  V.  Westinghouse  Electric  Co.  Rebuilt 
1—10  h.  p.  250  V.  Royal  Electric  Co. 
1  — 12  h.  p.  250  V.  700  R.  P.  M.  McLachlan  Co. 
1  —  10  h.  p.  500  V.  1350  R.  P.  M.  Canadian  General  Electric 
1—  6  h.  p.  500  V.  1600  R.  p.  M.  Toronto  Electric  Motor 
X—Y-z  h.  p.  230  V.  850  R.  P.  M.  Rochester  Electric  Co. 
X—yi  h.  p.  500  V.  Jones  &  Moore 

DIRECT  CURRENT  DYNAMOS 

I  — 160  light  125  Volt  Westinghouse  Generator  with  switchboard  Rebuilt 

1 —  30  light  125  Volt  United  Electric  Co.  Generator 

ALTERNATING  CURRENT  MOTORS 

2 —  yi  h.  p.  60  Cycle  I  1 0  V  Single  Phase  Emmerson  Motors  New 
1  —  1^  h.  p.  60  Cycle  110-220  V  Single  Phase  Century  Motors  Rebulh 

1—  3  h.  p.  60  Cycle  1  14  V.  1  700  R.P.M.  Single  Phase  Jones  &  Moore 
Motor,  Nearly  New 

ELECTRO  PLATING  DYNAMOS 

2—  1000  Amp.  Western  Electric  Co.  Platers  Rebuilt 

ALTERNATING  CURRENT  DYNAMOS 

1—  75  K.  W.  S.  K.  C.  Dynamo,  133  Cycle  1330  R.  P.  M.  belted  com- 
plete with  Westinghouse  Exciter  and  Switch  Board 

At  a  few  minutes  notice  we  can  supply  the  Celebrated  Le  Valley  Vitae  Carbon  Brush  in  any  size. 
AND  REMEMBER    We  have  the  Best  Equipped  Repair  Dept.  in  the  Province. 

The  Electrical  Maintenance  &  Repairs  Co.,  Ltd. 

Long  Distance  Phones  Adelaide  902-903  1  62  Adelaide  Street  West,  TORONTO 


When  The  Power  Goes  Off 

Does  your  plant  stop  operating  when  something  ^es  wrong  with  the  power  transmission 
line?    Don't  be  among  the  "thumb  twirlers"  when  the  juice  is  off. 

A  Waterous  Boiler 

A  McEwen 
Automatic  Engine 

and  an  electric  generator 

in  your  own  engine  room, 
means  cheap  electric  power 
and  lots  of  it  all  the  lime. 

Hundreds  of  isolated  plant- 
owners  in  Canada  will  test- 
ify to  this. 

Send  for  our  list  of  McEwen  users  and  let  us  show  you  why. 

Waterous  Engine  Works  Co.,  Ltd.        Brantford,  Canada 
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DIESEL  OIL  ENGINES 
and  STEAM  TURBINES 

Manufactured  by  Messrs.-  Willans  &  Robinson,  Rugby,  Eng. 


200  K.W. 
WILLANS 
DIESEL 

OIL 
ENGINE 


for  POWER  PLANTS 


S500  K.W. 

WILLANS 

DISC  AND 
DRUM 
STEAM 

TURBINE 


1. 


A  reciprocating  typ^, 
designed  to  utilize 
the  Diesel  principli 
of  obtaining  po7ver 
from  inexpensive 
heat  producers  such 
as  crude  oil,  resid- 
ues, etc;  four  cycle 
type. 

Fuel  cost — one  fifth 
cent  per  h.  h.  p.  An 
exceptionally  effici- 
ent engine  for  driv- 
ing electric  genera- 
tors. 

Excellent  as  a  stand 
by — can  be  started 
and  got  under  full 
load  in  a  few  min- 
utes. 


This  turbine  com- 
bines the  Impulse 
principle  at  high- 
pressure  end  -with 
the  Paisons  princi- 
ple at  lo7v-pressure 
end,  thus  obtaining 
unusually  high  effic- 
iency without  im- 
pairing the  reliabil- 
ity of  the  machine. 

Over  two  hundred 
steam  turbine pla^its 
installed  by  Messrs. 
Willans  &  Robin- 
son within  the  past 
eight  years,  most  of 
which  are  driving 
electric  generators. 


CANADIAN  BRITISH  ENGINEERING 

COMPANY,  LIMITED 


324  Smith  St. 
WINNIPEG 


2  TORONTO  ST. 
TORONTO 


4  Queen  Victoria  St. 
LONDON,  ENG. 


1. 


vol.  AAll  —  INO.  / 


loronto,  /\prii  i,  im^ 


"  Smith  " 
Francis  Turbines 

Power  house  of  the  MetropoHtan  Water  and  Sewerage 
Board,  Chnton,  Mass.  (now  owned  by  State  of  Massachu- 
setts), where  we  have  four  hydraulic  turbine  units,  each  of 
1  600  Horse  Power,  under  I  00  ft.  head,  in  constant  opera- 
tion.   Turbines  designed  for  heads  from  5  feet  to  600  feet. 

SEND  FOR  BULLETIN  N 

S.  Morgan  Smith  Co.,  York,  Pa. 

Branch  Offices:  176  Federal  St.,  BOSTON,  MASS. 

644  American  Trust  Bldg.,  CHICAGO 


Battery  Charging 
Rectifier 


Mercury  Arc  Rectifiers 

Provide  the  ideal  method  of  obtaining  Direct 
Current  from  Alternating  Current  Services. 


RELIABLE  AND  EFFICIENT 
ALWAYS  READY  FOR  USE 
NO  ROTATING  PARTS 


SIMPLE  TO  OPERATE 
CLEAN  AND  COMPACT 
NO  VIBRATION 


8,500  Rectifiers  are  used  for  charging 
electric  vehicles. 


Moving  Picture 
Rectifier 


Canadian  General  Electric  Co.,  Limited 

Toronto  Montreal  Halifax  Ottawa  Cobalt  Porcupine  Winnipeg  Regina 

Saskatoon  Calgary  Edmonton  Vancouver  Victoria  Nelson  Prince  Rupert 


Alphabetical  Index  to  Advertisers,  Page  8 
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Electrical 

Wires  and  Cables 


Bare  and  Insulated  Copper  Wires  and  Cables. 

Bare  and  Insulated  Electric  Wire  and  Cables  for 
Aerial  and  Underground  Use. 

Railway  Feeder  and  Trolley  Wire. 

Weatherproof  Magnet  and  Rubber  Covered  Wires 
and  Cables. 

Incandescent  and  Flexible  Cords. 

Telephone,  Telegraph,  Lighting,  Power  and  Street 
Railway  Wires,  Cables  and  Equipment. 


Eugene  F.  Phillips  Electrical 
Works,  Limited 

MONTREAL         -         -  CANADA 


Branches:    HALIFAX    TORONTO    WINNIPEG  VANCOUVER 
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BENJAMIN  N0.91 

DOES  IT 


The  new  type  60  Watt  Tungsten  Lamp  is  being  manufactured  in  the 
old  40  watt  bulb  size  but  with  short  base.  This  means  all  installations 
made  with  glassware  or  steel  reflectors  suitable  for  the  old  type  long  base 
60  watt  lamp  will  be  unsatisfactory  from  viewpoint  of  appearance  as  well 
as  distribution  when  re-lamped  with  the  new  60  watt  type. 

BENJAMIN  NO.  91  OVERCOMES  THE  DIFFICULTY 

It  screws  permanently  into  the  socket  or  receptacle  and  brings  the  fila- 
ment of  the  new  60  watt  lamp  in  proper  relation  with  the  reflector. 

No.  91  extension  also  offers  a  convenient  means  for  attaching  glassware 
where  the  socket  outlets  do  not  otherwise  permit.  The  shell  is  provided 
with  a  bead  for  taking  standard  shade  holders.  It  increases  the  length  of 
the  socket  only  1  %  inches  and  is  especially  serviceable  in  connection  with 
flush  sockets  or  ceiling  Receptacles. 

IF  YOUR  JOBBER  CANNOT  SUPPLY— WRITE  US 
Our  new  Catalog  C-21  is  now  being  mailed  to  the  trade.    If  vou  don't  get  your  copy— write 


Benjamin  Electric  Mfg.  Co.  of  Canada,  Limited 

11-17  Charlotte  St.,  Toronto 
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FERRANTI 

Transformers  Meters 


Three  Phase  Pole  or  Station  Transformers 

THREE  phase  pole  oil  immersed  trans- 
formers have  been  proved  the  most 
satisfactory  and  efficient  type.  They 
effect  a  great  saving  in  construction  costs 
and  reduce  operating  costs  to  a  minimum. 

In  Ferranti  high  efficiency  transformers  all 
coils  are  wound  with  copper  of  ample  sect- 
ional area,  thereby  reducing  copper  losses 
to  a  minimum.  They  are  designed  along 
simple  and  substantial  lines  and  all  parts 
are  easily  accessible. 

In  stock  at  Toronto  and  Winnipeg  for 
prompt  delivery  at  special  prices — 

100  to  300  Lamp  Oil  Switches 
Motor  Starters 
Ammeters  and  Voltmeters 
Portable  Power  Factor 
Indicators  &c. 

Write  us  for  particulars 


Steel  Case — Top  or  Bottom  Connection* 

IF  you  are  in  the  market  for  electric  met- 
ers it  will  pay  you  to  secure  prices  and 
particulars  for  Ferranti  meters.  They 
have  many  points  of  merit. 

Simplicity    of  construction. 
Perfect  accuracy. 
Cyclometer   or   clock  dials. 
Top  or  bottom  connections. 
Prompt  deliveries. 
Every    meter    carefully  in- 
spected before  shipment. 
Absolutely  guaranteed. 
Send  us  your  probable  meter 
requirements  and  let  us  make 
you  a  proposition. 
Large  stock  and  fully  equip- 
ped repair  and  erection  Shops 
at  Toronto  and  Winnipeg. 


The  Ferranti  Electrical  Co.  of  Canaday  Ltd. 


TORONTO 
90  Sherbourne  St. 


WINNIPEG 
56  Albert  St. 


1^ 

1^ 
1^ 
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<^> 

1^ 


THE    ELECTRICAL  NEWS 

^  IS  #  ^  ^  ^  #  s  #  i§  is  #  i!  lii  §1  !§  #  #  lii  #  #  t>  !§  #  #  ii  #  f)    ^  ^  ^  ^  ^  ^ 


1^ 

k^ 


Railway  Condulets 


1 

Type  BLMC-For  Bracket 
Lamp  Outlets.  Takes 
Round  Base  Fittings. 


Type  CLOC— For  use  with 
Centre  Ceiling  Fittings. 


T        TDo                 ^     ,      .  Type  .IKRH-^Side  Bracket  Hood 

Type  JRR- For  use  back  of  -For  use  with  type  JRR 

Moiilding-  with  Rectangu-  Condulet.  .  Takes  various 

lar  Base  Fittings.  Round  Base  Fittings. 


Type  MD— Receptacle  and  Plug  for 
Dynamo— Regular  Connection. 


Type  BRHS  with  100  Ampere  Receptacle 
and  Plug.  Battery  Charging  Equip- 
ment for  Car. 


Type  PJCA  — Medium  Size  Weather- 
proof Junction  Box. 


Type  UGC— Arranged  as  Yard  Charging 
Equipment  for  Underground  Conduit 
System. 


Two-Hub'Side  Plate  for 
Type  RS  Condulet. 


The  Condvilets  shown 
here  are  only  a  few  of 
the  many  types  designed 
to  simplify  and  improve 
conduit  installations  in  rail- 
way cars,  buildings  and 
yards.  Whatever  the  re- 
quirement, we  have  a  Con- 
dulet to  meet  it. 


I 


Jl!  m 


Type  FBL—Weather-proof  Housing  for  100  to 
200  Ampere  Battery  Fuse. 


Type  RS— Detachable  Sides.  Weather- 
proof Junction  Box. 


You  can  secure  detailed  illustrations,  descriptions  and  listings  of  ail  Railway 
Condulets  by  signing  the  attached  coupon  and  mailing  it  lo  us. 

Order  Condulets  from  your  dealer.   If  he  does  not  stock  them,  write  us. 

Crouse-Hinds  Company  of  Canada,  Ltd. 

r>i|  Main  Oflfice  and  Works:. 

'  Toronto,  Ontario,  Canada 
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1000  H.P.  22000  volt,  3  phase,  60  cycle,  257  R.P.M.,  induction  motor  direct  connected  to  pulp  grinders  at 
Northumberland  Pulp  Co.,  Catnpbellford,  Ont.    An  extended  reference  to  this    plant   will  be  found  on 
another  page  of  this  issue. 

Kilmer,  Pullen  &  Burnham, 

LIMITED 

Head  Office,                    /aH          Branch omce.:  Montreal 

TORONTO           W  ^Zcllr'^T^i'- 

SOLE  DEALERS  FOR 

The  General  Electric  Co.,  of  Sweden 
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Merrill,  Edward  B.   ..    86 

Metropolitan  Engineering  Co  

Mitchell,  Chas.  H.  &  Percival  H.  .  86 
Monarch  Electric  Company  


Naugle  Pole  &  Tie  Co  

National  Engineering  Co  

National  Pole  Company  

National  X-Ray  Reflector  Co   19 

Northern  Aluminium  Company  . .  . . 
"Morthern  Electric  Company   37 

Ohio  Brass  Company  ,.   ..  35 

Ontario  Lantern  &  Lamp  Co   34 

Onward  Mfg.-  Co   78 

Ottawa  Car  Company  

Packard  Electric  Company  

Parmenter  Fender  Co   79 

Pass  &  Seymour   29 

Philadelphia  Electric  Mfg.  Co  

Phillips   Electrical  Works,   Eug.   F.  2 


Pittsburg    High    Voltage  Insulator 

Company  

Pittsburg  Lamp,  Brass  &  Glass  Co.  23 
Pringle  Co.,  R.  E.  T  


Reynolds  Electric  Flasher  Mfg.  Co.  80 

Ridout  &  Maybee  

Robb  Engineering  Company  

Robertson  Co.,  P.  L  

Robertson  Limited,  J.  M   86 

Robins  &  Myers   79 

Ross  &  Company,  R.  A   86 

Sammett.  M.  A   86 

Scaife,  Wm.  B                         . .  87 

Schofield,  Frank  G  

Siemens  Co.  of  Canada,  Ltd   73 

Simplex  Electric  Heating  Co   72 

Smith  Co  ,  S.  Morgan   1 

Smith,  Kerry  &  Chace   86 

Sothman  &  Company,  P.  W   86 

Standard  Underground  Cable  Co.  of 

Canada   30 

Standard  Wiring   83 

Starr  Son  &  Company,  John  

Steel  Company  of  Canada   75 

Sterling  Telephones   34 

Stuart  Howland  Company   81 

Sundh  Electric  Company   25 

Thompson,  Clarence   86 

Thomson,  Fred  &  Co   92 

Thordarson  Mfg.  Company  

Toronto  &  Hamilton  Electric  Co.  . .  35 

Trolley  Supply  Co  

Tungstolier   Company   36 


Vickers  Limited 


Walpole  Rubber  Company  

Waterous  Engine  Works  Co  

Watson  Jack  &  Company  

We'dman,  H  

Welsh  &  Company,  Henry  J   86 

Western  Lumber  &  Pole  Co  

Weston  Electrical  Instrument  Co.  .  75 
White,  T.  C   78 


The  Best  Endorsement  of  the  value  of  the  "Electrical  News"  as  an  advertising 

medium  is  the  above  List  of  Advertisers 
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GALVADUCT 

The  Conduit  Used  in  Canada's  Largest  Buildings 


"G 
A 
L 
V 
A 
D 
U 
C 


The  Confederation  Life  Building,  Winnipeg/ Man. 
A  "Galvaduct"  Building 


"L 
O 
R 
I 

C 
A 
T 
E 
D" 


Always  use  **Galvaduct"  or  "Loricated"  Conduit  to  carry  your  wiring  and  get  the 
best  protection  and  service. 

If-  Your  Jobber  Cannot  Supply  You,  Write  Us 

Conduits  Company  Limited 

Toronto  and  Montreal 


lO 
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Do 

you  realize  the 
true  significance 
of  a  Trade  Mark? 

It  means  that  the  manufacturer  of  trade  mark- 
ed goods  is  behind  them  *'all  along-  the  line" 
with  his  g-uarantee  as  to  quahty. 


This  trade  mark  insures 
"Duncan     Quality"  in 

every  electrical  specialty 
or  supply  that  carries  it. 


We  emphasize  it  because  we  want  you  to  be 
familiar  with  it  and  what  it  stands  for — the 
best  materials  we  can  procure  and  the  highest 
grade  workmanship  that  is  possible  to  employ. 

//avQ  you  a  copy  of  our  NEW  catalog. 

Duncan  Electrical  Co 

Limited 

Montreal 


□Ez: 


THF.  RLIiCTKlCAL 


NEWS 


This  New 
"Cutter"Catalog 
No.  12 

Sent  free  on  request 
Ask  for  a  copy 

You  ought  to  know  all  about  our  new 
lighting  and  wiring  devices  and  be  familiar 
with  the  many  important  improvements  in 
the  "Cutter"  line  of  out-door  lighting 
specialties. 

You  will  find  this  newly  published  up-to-date  136-page  volume  convenient  for 
specifying  and  ordering  "Cutter"  specialties. 

You  will  also  find  it  helpful  for  the  suggestions  and  information  it  gives  relative  to 
the  use  of  such  devices. 

This  catalog  illustrates  and  clearly  explains  the  uses  of  the 

New  "Cutter"  Specialties 


:.ieorgc  '^^ utter  v-o.mp«in>'3'  .:| 


Cutout  Pulley 

New  Type  Streethoods 

Ornamental  Lighting  Posts 

Selflocking  Windlasses 

Disconnecting  Switches 

Steel  Service  and  Cutout  Boxes 


A-W  Switch  Boxes 

Panelboards 

Metering  Panels 

Meter  Loop  Wire  Terminals 

Fixture  Supports 

"Idealite'  Industrial  Fixtures 


Write  for  the  Catalos. 


GEORGE  GUTTER  COMPANY 


423  NOTRE  DAME  ST. 


SOUTH  BEND,  IND.,  U.S.A. 
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OUR   WINNIPEG  BRANCH 

is  successor  to 

The  James  Stuart  Electric  Company 

Wholesale  Importers  and  Distributors  of 

Electric  Supplies  and  Automobile  Accessories 


The  CANADIAN  BRITISH 
ENGINEERING  COMPANY 

LIMITED 


A  large  and  varied  stock 
carried  at  our  Winnipeg  warehouse 

including 


Wires  and  Cables 
Conduits 

Conduit  Fittings  and 
Boxes 

Switches 

Fuses 

Cutouts 

Sockets 

Receptacles,  etc. 


Mazda  and  Carbon 

Lamps 
Street  Light  Fittings 
Line  Material 
Telephones 
Bells  and  Fire 

Alarms 

Dry  Cells 

Secondary  Batteries 

Heating  and  Cooking 

Devices 
Automobile  Access 

sories,  etc. 


OUR  ENDEAVOR 

is  to  ship  standard  supplies  the  day  order  is  received 


2  Toronto  St. 

TORONTO,  ONT. 


327  Smith  St. 
WINNIPEG,  MAN. 


847  Beatty  St. 
VANCOUVER 


4  Queen  Victoria  St. 
LONDON,  ENG. 
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Why  Not  Make  Your  Of  f -Peak  Load  Count 
on  the  Right  Side  of  the  Ledger? 

'J  Mr.  Central  Station  Manager,  are  you  content  to  let  your 
valley  load  stay  where  it  is  and  what  it  is^ — a  very  expensive 
feature  of  the  business  operation?  Why  not  make  your  daily 
off-peak  load  far  more  profitable? 

By  promoting  the  sale  of  Electric  Vehicles,  you  do  more 
than  fill-up  that  non-productive  "valley."  The  current  con- 
sumption of  Electric  Vehicles  during  off-peak  time  will  greatly 
increase  the  economical  operation  of  your  Central  Station 
the  whole  day  'round. 

Electric  Vehicles  Mean  Bigger  Business 
For  Every  Central  Station 


Every  month  national  magazines  and 
trade  journals  are  carrying  the  story  of 
the  Electric  Vehicle — both  pleasure  and 
commercial.  Many  of  these  people  are 
right  in  your  own  territory— legitimate 
prospects  ior  you  to  work  on. 


We  want  your  enthusiastic,  personal 
co-operation.  We  want  you  to  share  the 
benefits  of  this  nation-wide  advertising 
campaign — at  very  little  expense.  It  will 
be  for  our  common  advantage  for  you  to 
write  us  now  for  further  information. 


Electric  Vehicle  Association  of  America 

Boston  New  YORK:  124  W.  42nd  St   Chicago 


IihI 
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Rivalled  by 

Sunbeam  Mazda  Lamps 

IF  you  wish  to  win  the  confidence  and  continued  patronage 
of  your  customer  sell  them  "Sunbeam  Mazda  Lamps" 
when  they  want  lamps. 

A  Sunbeam  lamp  will  convert  a  given  amount  of  electric 
current  into  three  times  as  much  light  as  will  a  carbon  lamp. 

Such  economy  means  more  light  for  the  consumer  and 
increased  business  for  the  central  station. 

Sunbeam  Mazda  Lamps  are  made  with  a  patent  drawn  wire 
tungsten  filament  that  will  stand  considerable  jar  and  vibration. 

May  we  send  you  prices  and  particulars 
and  dealers'  literature? 

The  Canadian  Sunbeam  Lamp  Company,  Limited 

Main  Office  and  Factory: 

TORONTO 

Branch  Warehouses : 

MONTREAL  WINNIPEG  CALGARY  VANCOUVER 
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f^l save«  both  time  and  money  for  men  who  want 

^©^^  FELT  WASHERS,  PACKINGS 


or  anything  eUe  in  Mechanical  Felt  Goods 

The  time  was  when  the  user  made  these  articles  himself.  But 
it  didn't  pay.  It  took  too  long  to  get  the  felt.  It  cost  too  much 
to  make  the  dies.  Machines  that  were  built  for  something  else 
made  awkward  business  of  the  work. 

So  Booth  stepped  in.  He  is  a  specialist  in  felts.  A  large 
part  of  his  factory  is  packed  wiih  them.  He  designs  his  own 
machines.  He  has  shelf  upon  shelf  of  interchangeable  dies,  all 
made  by  his  own  men.  The  line  of  round  washer  dies,  for 
instance,  includes  every  size  from  ^^1^  inch  to  24  inches. 

The  product  includes  washers,  lubricating  pads  and  wicks — 
gaskets — weatherproofing  and  insulating  strips — oil  box  packing — 
felt  mats  for  all  kinds  of  office  appliances  and  other  machinery,  in 
fact,  everything  in  felts  for  mechanical  and  commercial  purposes. 

Booth  receives  an  order  one  day  and  ships  it  the  next.  The 
bill  is  rendered  for  material  and  work.  It  does  not  include  the 
cost  of  dies. 

THE   BOOTH   FELT  CO.,  LIMITED 

GANANOQUE,  ONT. 
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Use 


Moonstone  Glass 


for  all  kinds  of 


Illumination 


^  JofforsoM  Glass  Cbmpoony 


TbRONTO  Canada 
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CUTLER-HAMMER 

Drum  Type  Controllers 
Have  Been  in  Service  Nearly  Two  Years 

Cutler-Hammer  enclosed  drum  type  controllers  for  crane  and  hoist 
service  are  not  new, — they  have  been  in  successful  service  for  nearly 
two  years.  The  success  of  these  controllers  has  made  the  enclosed  type 
controller  popular. 

It  is  possible  to  imitate  some  features  of  these  controllers  but  there 
is  no  copying  of  Cutler-Hammer  experience  and  specialized  engineering 
service. 

Cutler-Hammer  engineers  have  developed  all  features  of  the  en- 
closed drum  controllers,  step  by  step; — the  straight  non-stubbing  fing- 
ers are  so  designed  as  to  insure  smooth  uniform  contact  with  the  con- 
tact segments ;  the  rotary  motion  is  easy  and  smooth ;  powerful  mag- 
netic fields  obtain  a  blowout  on  every  finger  and  segment;  and  the 
tight  fitting  drum  prevents  accidents. 

We  know  the  reason  for  each  feature  and  detail  of  the  controllers 
because  we  developed  them  and  the  two  years  in  which  they  have  been 
in  service  have  proven  them  right. 

Cutler-Hammer  drum  controllers  have  the  original  non-stubbing 
fingers.  Bulletins  5300,  5310,  5330,  5340.  5350  and  5360  describe  direct 
current  types;  Bulletins  93.50,  9360  and  9365,  alternating  current  types. 
Shall  we  send  these  to  you?    Just  let  us  have  your  address. 

The   Cutler -Hammer  Mfg.  Co. 

Milwaukee,  Wisconsin 

NEW  YORK:  Hudson  Terminal.  50  Church  St.  CHICAGO:  People*  Ga»  BIdg. 

PITTSBURG:  Farnie<-8  Bank  Building  BOSTON:  Columbian  Life  Bldg. 

PHILADELPHIA:  1201  Chestnut  Street  CLEVELAND:  Scbofield  BIdg. 

P  \C1FIC  CO  \ST  AGENTS:  H.  R.  Squires  Co..  579  Howard  St..  SAN  FRANCISCO 
229  Sherlock  Bldg.,PORTLAND,ORE.,and  W.B.Palmer.  416  E.3rd  St.,  LOS  ANGELES 
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Moloney  High  Efficiency  Transformer  in  position 
on  pole  showing  method  of  wiring 


Interior  view  of  Moloney  High 
Efficiency  Transformer 


High  Commercial 
Efficiency 

is  the  sum  total  of  what  is  required  in 
transformers— the  knowledge  that  the 
current  is  not  being"  wasted  in  transfor- 
mation— that  the  core  and  the  copper 
loss  is  low  with  a  low  temperature  rise 
and  a  high  and  permanent  insulation — 
that  the  construction  is  strong  and  the 
workmanship  is  faultless.  All  this  is 
necessary  and  what  is  required  in  trans- 
formers. All  this  is  what  is  given  in  the 
highest  degree  in 

Moloney 

High  Efficiency 
Transformers 


Before  you  decide  on  the  purchase  of 
transformers  let  us  figure  out  some  trans- 
former costs  for  you.  Let  us  show  you 
how  Moloney  transformers  effect  a  direct 
saving  over  any  other  method  on  account 
of  their  high-commercial-all-day-effic- 
iency. 

Write  for  new  catalogue  giving 
full  data   and  all  information 


Canadian  Moloney  Electric  Co.,  Limited 

Office  and  Works:  WINDSOR,  ONT. 


COMPLETE  STOCKS : 

WINDSOR  WINNIPEG  VANCOUVER 
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The 

Seven 

Essentials 


which  must  all  be 
present  in  every 
successful  installa- 
tion of  indirect  illumi- 
nation. 


National  X-Ray  Reflector  Co. 

CHICAGO  NEW  YORK 

214  W.  Jackson  Blvd.  505  Fifth  Ave- 


(1)  Most  powerful  reflectors  made 

to  reflect  Hie  largest  anioiuit  of  light  generatciJ  by  the  lamp  against  the  ceil- 
ing, thus  attaining  the  desired  brightness  in  the  illumination  of  the  room  at 

minimum  cost  for  ciu'rent. 

(2)  Reflectors  of  scientiiic  design 

to  direct  tlie  light  rays  against  llie  ceiling  at  the  \)\i>\ici  angle  so  that  they 
will  be  re-ref^ected  from  the  ceiling  to  evenly  light  the  room,  and  corrugated 
to  prevent  streaks  on  the  ceiling. 

(3)  Reflectors  of  lasting  brilliancy 

so  tliat  tlie  illumination  docs  not  become  dim  with  the  passing  of  time  on 
account   of  the  rellecling  surface  dclci  iorating. 

(4)  ScientiAc  installation  to  produce  known  results 

The  reflectors  must  be  tlie  proper  number  of  inches  below  the  ceiling,  the 
fixtures  must  be  spaced  correctly,  the  Iiovvls  must  contain  the  right  type  of 
reflector   (concentrating  or  distrilnUiiig ) ,  etc. 

(5)  Natural  seeing  conditions  for  the  eye  to  work  by 

There  must  be  no  visible  light  sources.  No  sharp  shadows.  No  direct  or  reflected 
glare.     No  blotchy  illumination.     No  light  rays  striking  the  eye  directly. 

(6)  Low  maintenance  cost 

Washing  of  the  reflectors  must  be  made  unnecessary  to  save  time  (Labor 
cost).  Handling  of  the  reflectors  and  lamps  must  be  reduced  to  a  minimum 
to  save  breakage.     (Equipment  cost). 

(7)  Variety  and  Harmony  in  fixture  design 

The  interior  bowl  equipment,  i.e.,  the  powerful  reflectors,  the  holders  to 
keep  them  in  the  right  position  with  relation  to  the  lamp,  etc.,  must  be  inter 
changeable  and  adjustable  to  special  designed  fixtures  to  harmonize  with 
different  interiors. 

Before  we  applied  science  in  perfecting  X-RAY  reflectors,  and  their  appliances, 
which  embody  ALL  these  essentials,  satisfactory  Indirect  Illumination  was 
impossible.     Time  has  not  changed  this  condition! 

These  powerful  X-RAY  reflectors  and  interior  bowl  ecjuipment  are  manu- 
factured exclusively  by  us  and  used  solely  with  the 

EYE  COMFORT  SYSTEM 

of  Indirect  Illumination 

The  most  complete  and  best  equipped  Engineering  Department  in  the  country 
is  always  at  your  service. 


NEWTYPE 

BERGMANN 
LAMPS 

{Tungsten  Filament) 

The  Unbreakable  Kind 

Are  Now  Ready  for  Delivery 

We  guarantee  delivery  to  you  in  good  condition 
EXCLUSIVE  CANADIAN  DISTRIBUTORS 


P.  H.  KLEIN  CO., 


329  CRAIG  STREET  WEST 

MONTREAL,  P.  Q. 


LIVE  AGENTS  WANTED  ALL  OVER  CANADA 


UMITED 
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Electrical  Household 

THE  NEWEST  AND 


ELECTRIC  Chafing  Dishes,   Percolators,  Flatirons, 
etc.,  belong  on  every  dealer's   shelves  and  sooner 
or  later  you  will  have  to  stock  C.G.E.  devices  to 
keep  your  best  customers  from  going  elsewhere  for  them. 

Begin  now,  before  your  customer  gets  out  of  the 
habit  of  expecting  you  to  carry  C.G.E,  Heating  and 
Cooking  Appliances. 

It  is  easy  to  sell  a  well-known  article  of  excellence 
like  ''The  Guaranteed  C.G.E.  Iron"  simply  by  letting  the. 
public  realize  that  you  'handle  it  and  are  pushing  its  sale. 


Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 

Montreal  Halifax  Ottawa  Cobalt  Porcupine  Winnipeg  Regina  Saskatoon 

Calgary  Edmonton  Vancouver  Victoria  Nelson  Prince  Rupert 
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Heating  and  Cooking 

MOST  PROFITABLE  LINE 


IF   you  have   never  used  a   C.G.E.  Toaster,  order  a 
sample  and  take  it  home,  let  the  family  use  it  every 
day  for  a  month.      Then  try  to  take  it  back  to  the 
store — the  chances  are  you  could  not  if  you  so  wished. 

From  this  trial  you  will   get  all  the  talking  points 
needed  to  sell  C.G.E.  Toasters. 

The  proof  of  this  Toaster's  permanent  popularity  is 
tasting  the  toast  it  makes. 

Write  Our  Nearest  District  Office  for  Prices  and 
Descriptive  Printed  Matter 


Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 

Montreal  Halifax  Ottawa  Cobalt  Porcupine  Winnipeg  Regina  Saskatoon 

Calgary  Edmonton  Vancouver  Victoria  Nelson  Prince  Rupert 
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WIRES 


and 


CABLES 

Bare  and  Insulated  in  Copper  and  Aluminum 

Railway  Feeder  Cables 

in  Copper  and  Aluminum 

Copper  Trolley  Wire 
Copper  Clad  Wire 

(Duplex  Metals) 

Galvanized  Steel  Strand 
Guy  Wire 


Canada  Wire  &  Cable  Co. 

Limited 

1170  Dundas  Street,  TORONTO 

Stocks  of  Wire  and  Cable  carried  in  Toronto,  Montreal,  and  Winnipeg. 

SALES  AGENTS: 
Roper,  Clarke  &  Co.  Limited,  MONTREAL 
A.  E.  Esling,  Scott  Block,  WINNIPEG 
Macdonald,  Marpole  Co.  Limited,  VANCOUVER 

Messrs.  Gorman,  Clancy  &  Grindley,  Ltd.,  CALGARY  and  EDMONTON 
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You  should  stock  a  full  line  of 

Delica    White    and    Lily    Tint    Lighting  Glassware 

SHOWING   it  means  selling   it — every  time.     The   pure   whiteness  of 
Delica  White  and  the  beautiful  green  of  Lily  Tint  attracts  customers. 
The  efficiency  of  the  glass  under  illumination  holds  them.      You  can't 
find  stronger  features. 

^  Lily  Tint  is  essentially  a  dDmestic  glassware.  A  little  intelligent  effort  on  your  part — 
now,  when  people  are  renovating  their  homes  for  spring — -will  result  in  a  splendid  busi- 
ness. Live  merchants  all  over  Canada  are  realizing  this  fact.  They're  ordering  their 
stocks. 

Shall  we  bring  photographs  to  you. 


The  Pittsburgh  Lamp,  Brass  &  Glass  Co.,  of  Canada,  Ltd. 


113  Wortley  Road, 
LONDON,  ONTARIO 


R.  E.  DAVIS 
Special  Representative 


The  West's  Greatest  Electrical 

Supply  House 


Ornamental  Lighting 
Standards 

Manufactured  by  the  King  Foundry  Co.,  St.  Josephs,  Mich. 
Latest  Designs    Excellent  Finish 

The  Famous  "THOR"  and 
"RED  ELECTRIC" 

Hurley  Washing  Machines 

Over  twenty  thousand  giving  satisfaction  in  twenty 
thousand  homes 

The  "Century  Single  Phase 
Motors" 

Adaptable  to  110  and  220  Volt 

Hundreds  in  use  iu  Western  Canada  and  everj  one  giv- 
ing satisfaction.    They  take  care  of  tlie  small  lower 
requirements  perfectly 

"Appleton"  Unilets 

The  latest  improved  conduit  fitting,  made  in 
all  styles  for  all  purposes.    Once  acquainted 
with  these  fittings,  and  you  use  them  always. 
They  are  roomy  and  save  time.  Complete 
stock  always  on  hind. 

The  Mainer  Electric  Company,  Limited 

Winnipeg,  Man. 
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ALL  SIZES 
25  TO  500  WATTS 


Don't  overlook  the  greatest 
lighting  unit  of  the  day 

The 

Holophane 
Realite 

All  details  upon  request 

The  Holophane  Co.,  Limited 

60  Front  St.  West,  TORONTO 


The  Devoe  Electric  Switch  Company 

Manufacturers  of 

Switches,  Switchboards,  Panelboards,  Iron  Boxes  and  Cabinets 


Cut  No.  343 

An  examination  of  "DEVOE"  Standard 
Panels,  Switches  and  Switchboards  will 
convince  you  they  are  the  best  made. 


Cut  No.  268 


Cut  No.  2005 


Every  "DEVOE"  product  is  built  for 
efficient  service  under  actual  operating 
conditions. 


THE  DtVOE  ELECTRIC  SWITCH  CO.  J 

Cut  No  205 


OFFICE  and  FACTORY,  157  Craig  St.  West,  MONTREAL 
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Fuse  Troubles  Permanently  Overcome 


These  Cuts 
Show  the 
"NOARK" 
Construction 
of  Enclosed 
Fuses 


( 

ST  V. 


If  you  are  naving  constant  trouble  on  your  circuits  from  fuses  blowing  out  without  apparent  cause, 
it  is  time  you  took  up  the  question  of  using 

"NO ARK"  Enclosed  Fuses 

These  fuses  are  used  exclusively  by  the  largest  Electric  Light  and  Power  Companies,  Telephone 
Telegraph,  Fire  Alarm  and  Railway  Companies,  because  "  NOARK  "  Enclosed  Fuses  have  proven 
to  their  entire  satisfaction  to  be  the  most  reliable  fuses  lor  inside,  exposed,  underground  and 
aerial  service. 

Get  in  touch  with  our  nearest  Branch  TODAY.    Ask  for  our  Fuse  Booklet.  > 

The  Canadian  H.  W.  Johns-Manville  Company,  Limited 


Manufacturers    of  Asbestos 
and  Magnesia  Products 


Asbestos  Roofings,  Packings, 
Electrical  Supplies,  Etc. 


TORONTO 


MONTREAL 


WINNIPEG 


VANCOUVER 


Perfect  Pressure  Control 


Can  be  obtained  in  tanks  and  reservoirs  by  starting 
and  stopping  the  motor  driven  apparatus  with 

THE  SUNDH  GAUGE 
TYPE  REGULATOR 


The  simplest,  strongest  and  most  satisfactory 
regulator  made.  Operates  on  a  pressure  differ- 
ence of  3  to  5  per  cent,  of  maximum  pressure. 
Wider  range  may  be  obtained  by  screwing  down 
the  left  hand  screw. 

The  construction  consists  of  a  silver-tipped  contact  lever  attached  to  the  tube  and  moving 
between  two  silver  contact  points  on  pressure  fluctuations. 

The  screw  on  the  right  is  used  for  adjusting  to  maximum  pressure  desired,  and  the  lower 
screw  on  left  hand  is  for  adjusting  for  difference  in  pressure. 

Send  for  "Sundh"  catalogue  giving  complete  description  of  controlling  devices  for  A.C.  &  D.C. 

SUNDH  ELECTRIC  CO.,   -   -   -    NEW  YORK,  U.S.A. 
Represented  by  C.  H.  L.  Keeler  Co.,  Ltd.,  Toronto,  Canada 
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WATER    WHEEL    TYPE  OF 

GENERATORS 


3  Alternators  each  5,000  K.  V.  A.  60  Cycle,  3  Phase 

in  the  St.  Timothee  Power  House  of 

The  Canadian  Light  and  Power  Co. 


built  by 

ALLIS- CHALMERS- BULLOCK 

LIMITED 

WORKS         -         -         -  MONTREAL 


Sales  Offices : 


MONTREAL,  613  Canadian  Express  Co.  Bldg. 
WINNIPEG  601  Builders  Exchange  Bldg. 
COBALT 


TORONTO,  810  Traders  Bank  Bldg. 
VANCOUVER,  Dominion  Bldg. 
CALGARY 
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G.  M.  GEST 


Conduit  Engineer 

and  Contractor 


Electrical 
Underground 
Conduit 
Systems 

When  G.  M.  GEST  designs  and  constructs 
your  Conduit  System  you  receive  the 
benefit  of  many  years'  experience  and 
specializing   in   that  line   of  work. 

Power  Building,  Montreal,  P.O. 


Crocker-Wheeler  Transformers 


A.  C. 
Induction 
Motors 

Generators 

Transform- 
ers 


J3-C 


D.  C. 
Motors 
for  all 
classes 
of  work 

Generators 


A  full  stock  of  standard  voltage  distributing  transformers  in  sizes 
I  to  50  K.V.A.    60  to  25  cycle  is  on  hand  for  immediate  shipment. 

Communicate  with  us  regarding  your  Fall  and  Winter  requirements. 

The  Canadian  Crocker- Wheeler  Co.,  Ltd. 


Manufacturers  and  Electrical  Engineers 

Head  Office  and  Works: 

ST.  CATHARINES,  ONT. 


Branch  Offices: 
MONTREAL    TORONTO  VANCOUVER 
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HERE  IT  IS 


12  Volt  Nul- 

Drawn  Wire 


ite— 5  Watt 

Continuous  Filament 


Tungsten  Sign  Lamp 

Mr.  Advertiser,  would  you  insert  an  "ad  "  in  the  newspaper  with  instructions  to  have  it 
smeared  over  and  made  undecipherable  ? 

YOU  ARE  DOING  THIS 

if  you  still  use  carbon  lamps  to  light  your  sign,  only  in  a  more  noticeable  way. 

THINK  THIS  OVER 

Your  sign  will  attract  attention,  as  it  should,  when  equipped  with  Nulite  tungsten  sign 
lamps,  and  eflfect  a  saving  of  ^  to  ^  on  its  operating  cost  over  the  old  way — can  you  continue 
to  let  it  cost  you  three  times  more  and  not  give  you  any  returns  ? 

"ACT" 

Change  now,  it  will  pay  for  itself  within  a  few  months,  ^d  . Still  continue  to  give  you 
perfect  service  and  draw  the  public's  eye  to  your  location. 

"NULITE" 

Is  the  name — remember  it — and  insist  on  having  your  sign  fitted  with  them. 


-MANUFACTURED  BY- 


The  Canadian  Tungsten  Lamp  Co.,  Ltd. 


Hamilton 


Ont. 


Branches  at — 
Montreal— 246  Craig  St.  W. 
Winnipeg— 56  Albeit  St. 
Vancouver— 36.5  Water  St. 


Agencies — 
St.  John,  N.  B.— T.  McAvity  &  Sons 
Halifax,  N.  S. — Parquhar  Bros,,  Limited 
Quebec,  Que. — Mechanics  Supply  Co.,  Limited 
Toronto,  Ont. — Dominion  Illuminating  Rental  Co. 
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No  more  of  this 

Many  factories,  mills,  hotels  and  railroads 
have  deferred  the  installation  of  high  effic- 
iency lamps,  because  their  own  employees 
would  take  the  lamps  home  with  them  or 
trade  them  for  a  drink  over  some  nearby 
bar. 

Many  plants  have  tried  to  protect  these 
high  efficiency  lamps  by  adopting  a  special 
etching  to  show  that  the  lamps  were  stolen. 

This  expensive  etching  can  be  done  away  with,  and  high  efficiency  lamps  freely 
installed  with  absolute  protection  against  theft  by  use  of  the 


The  socket  that  locks 


For  sale  by  all  jobbers  but  carried 
in  stock  by 


Lamps  can  be  released  only  by  the  special  master 
key — and  we  sell  the  keys  only  to  those  properly 
entitled  to  have  them. 


John  Starr,  Son  &  Co.,  Limited 

St.  John  Railway  Company 

Mechanics  Supply  Company,  Limited 

Dawson  &  Company,  Limited 

Central  Electric  &  School  Supply  Company 

Mainer  Electric  Company 

Dawson  &  Company 

General  Supplies  Limited 

C*pe  &  Son 


Halifax 
St.  John  N.  B. 
Quebec 
Montreal 
Toronto 
Winnipeg 
Winnipeg 
ICalgary,  Alta. 
Vancouver 


-gKMrlo"k^ 


For  Free  Book- 
let use  the 
Coupon 


A- 


Pass  &  Seymour,  Inc. 

Main  Office  and  Works:    SOLVAY,    NEW    YORK,  U.S.A. 

New  York  City,  1  78  Fulton  Street  San  Francisco,  Rialto  Building 

Chicago,  700  West  Jackson  Blvd. 


4^ 
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Water  Power  Plant 


Type  30  Francis  Turbine 
1000  B.H.P.    120  Feet  Fall 

As  supplied  to  Ocean  Falls  Pulp  and  Paper 
Co.,  Dryden  Timber  and  Power  Co.  Expert 
advice  at  your  immediate  disposal  for  estimat- 
ing purposes,  etc. 

James  Gordon  &  Company 

81  and  83  Knightrider  Street,  LONDON,  ENGLAND. 

Sole  Canadian  Agents 

Chapman  &  Walker^  Ltd. 

116-118  Richmond  Street  West,  TORONIO 


Power  Transmission  Line 
Patrolman^s  Portable  Phone 

Weight  only 
6/2  lbs. 
Dimensions  only 

5"  X  5"x5/^ 

Strong  and  Dur- 
able. 

Corners  Dovetailed 
and  reinforced. 
Receiver-Transmit- 
ter and  Crank  prac- 
tically flush  with 
the  case. 

Equipped  with  cord, 
Williams  test  clips 
and  carrying  strap 
as  shown. 

Send  for  Bulletin  No.  402 
The  Holtzer-Cabot  Electric  Co. 

Chicago,  111.  Brookline,  Mass. 


"STANrARD"  Steel  Tape  Armored  Cable 

You  can  save  about  one-half 

in  single  runs  of  cable  by  using  "Standard" 
Steel  Tape  Armored  Cable  laid  directly  in 
the  ground,  instead  of  the  usual  lead-cover- 
ed cable  installed  in  clay  conduits. 

The  steel  tape,  while  of  course,  not  af- 
fording the  same  protection  to  the  conduc- 
tors as  clay  duct  encased  in  concrete,  is 
'ample  for  the  purpose.  This  is  proven  by 
the  many  thousand  of  feet  of  "Standard" 
Steel  Tape  Armored  Cable  which  has  been 
giving  satisfactory  service  for  years. 

"Standard" 

Steel  Tape  Armored  Cable 

is  protected  against  mechanical  injury  by  a 
cushion  of  tarred  jute  over  the  lead  sheath, 
upon  which  two  layers  of  heavy  steel  tape 
are  wound  helically,  the  second  layer  cover- 
ing the  openings  between  the  convolutions 
of  the  first.  Over  this  is  wound  another 
coating  of  tarred  jute. 

For  ornamental  lighting  systems,  where 
low  first  cost  and  durable  construction  are 
required,  it  is  especially  satisfactory  and 
economical.  It  is  also  applicable  to  many 
other  low  tension  underground  distributing 
systems  such  as  in  mill  and  factory  yards, 
through  parks  and  for  certain  classes  of 
marine  service. 

For  prices  and  further  informa- 
tion address  our  nearest  office. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Hamilton,  Ont. 

Montreal,  Que.  Winnipeg,  Man. 

Boston,  Mass.  Seattle,  Wash. 

Manufactureis  of  Electric  Wires  and  Cables  of 
all  kind.s,  for  all  services,  al.'^o 
Cable  Accessories,  etc. 
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REMOVAL  NOTICE 


C|  We  have  the  pleasure  in  announcing  that  we  have 
removed  to  our  new  building 

116-118  Richmond  Street  West, 

TORONTO 

^  We  take  this  opportunity  of  thanking  our  many 
friends  for  the  business  which  has  made  these  larger 
premises  necessary  and  trust  that  with  larger  stock 
and  better  facilities  we  may  merit  a  greater  share  of 
your  patronage  in  the  future. 


CHAPMAN  &;  WALKER,  Limited 

TORONTO,  CANADA 


Protection  from  Lightning  Troubles 


The  following  list  of 
users  of  the  Mosciki 
System  of  Lightning 
Protection  speaks  for 
itself ; 

Victoria  Falls  and 
Transval  Power 
Co. 

Shanghai  Munici- 
pality. 

Melbourne  Elec- 
tric Supply  Co. 

Cleveland  and 
Durham  Power 
Co. 

St.  John  Del.  Key 

Co.,  Brazil. 
Societa  Dergano. 
Sociedad  Espan- 

ola,  Madrid. 
Societa  Electrica 

Suburbana, 

Milan.  &c. 


(MOSCIKI  SYSTEM) 


Lightning,  if  unchecked, 
will  break  the  windings 
of  your  apparatus,  blow 
out  your  fuses  and  break 
down  your  transformers. 
In  short,  lack  of  adequate 
and  capable  lightning  pro- 
.tection  may  mean  to  you 
serious  loss  of  time, 
money,  and  perhaps  lives. 
A  host  of  so-called  lightn- 
ing arresters  are  on  the 
market,  but  99  per  cent, 
of  them  are  valueless  be- 
cause the  principle  on 
which  they  are  construct- 
ed is  wrong. 

TheMOSCIKI  373!;9m  of  L'gtitutiig  Protection  fulflUs  this  condition  abso- 
luteiy-it's  principle  is  correct— its  de  ien  the  best  and  its  guarantee 
absolute.  Write  us  for  fuller  particulars. 

Exclusive  Canadian  Agents 


High  frequency — not  high 
voltage — is  the  cause  of 
the  damage  done  by  light- 
ning. 

Most  protective  systems 
work  on  the  principle  that 
high  voltage  is  the  cause 
of  the  damage.  This  is 
incorrect,  hence  their  use- 
lessness. 

A  lightning  protection  ap- 
paratus to  be  of  any  use 
must  offer  a  clear  path  to 
earth  for  high  frequency 
currents  independent  of 
voltage. 


Mosciki  Lightning 
Arrester 


CHAPMAN  &  WALKER,  ^S%''To'S\T^^^ill 

116-118  Richmond  Street  W.,  TORONTO 
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PHOENIX  S^2*c"o° 


BRADFORD 


ENGLAND 


DYNAMOS 


and 


MOTORS 


Canadian  Agents  : 


Federal  Engineering  Co. 

Limited 

TORONTO       MONTREAL       WINNIPEG  VANCOUVER 


Sale  of  Fittings 

Condulets  from  2  inches  down  to  one-half  inch. 
V.  V.  Fittings  from  2^  inches  to  lyi  inches. 
Various  sized  locknuts,  boxes,  both  shallow  and  deep. 
Panel  boxes,  knife  switches. 

Some  No.  6  Weatherproof  Wire,  No.  4  Weatherproof 
Wire,  70  feet  of  800,000  CM.  Rubber  covered  Double 
Braid  Cable,  a  few  Stocks  and  Guides. 

All  of  the  above  is  material  left  on  our  hands  after 
completing  work  in  which  we  were  engaged.  For 
anybody  who  could  use  these,  we  would  be  willing  to 
make  an  attractive  offer.  It  would  pay  you  to  look 
into  this.    Send  for  list. 

Federal  Engineering  Co.,  Limited 

Toronto,  Ontario 

90  Sherbourne  St. 
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TTE INSIMTOR  BGDK 


Nicholson  Arcing  Rings 


Insulator  designers  a  few  years  ago  sought  to  obtain  the  greatest 
flashover  voltage  test  per  unit  cost ;  today  we  are  getting  away  from 
that  type  as  rapidly  as  possible — we  want  maximum  electrical 
(puncture)  strength,  preferring  less  size  of  insulator  if  necessary. 

Arcing  rings  relieve  the  insulator  during  over-stresses.  They 
reduce  the  dry,  flashover  voltage,  but  do  not  reduce  the  wet  flash- 
over  voltage.  The  resistance  of  the  surface  is  not  reduced,  but 
immediately  the  arc  has  formed  over  the  surface  it  is  taken  by  the 
rings  instead  of  by  the  line  wire  and  pin. 

Arcing  rings  are  valuable  because — 

1.  They  relieve  the  insulator  of  over-stresses,  thereby  avoiding 
punctures. 

2.  They  prevent  destruction  of  insulators  by  the  heat  of  an  arc. 

3.  They  prevent  the  arc  burning  the  line  cable. 

The  Locke  Insulator  Mfg.  Co. 

OR 

Engineering  Equipment  &  Supply  Co. 
410  St.  James  St.,  Montreal,  Que. 


The  "Stave- Arco" 

Flaming- Arc-Lamp 


The  Last  Word  on  Flame  Lamps 

Guaranteed  100  hours  per  trim 

Economy  of  Operation 

Highest  Efficiency 

Highest  Candle-Power 

The  Lamp  for  Outdoors  as  well  as  Indoors 

—ALSO— 


Locke  High  Tension  Insulators 
Line— Construction  — Materials 
Central  Station  Apparatus 
Power  and  Lighting  Supplies 
Overhead  Railway  Materials 

Write  Us 

Engineering  Equipment  &  Supply  Co. 


410  St.  James  St. 

Telephones:  Main  2242-2243 


Montreal 
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Banner 


TRADE  MARK 


Lighting  Fixtures 

Write  to  us  for  the  latest  designs  in  "  up-to- 
date"  electric  fixtures. 

Fixtures  made  from  original  drawings  on  short 
notice. 

()ntario  £ant(?m  &^mp  (^., 

HAMILTON ,  CANADA. 


BRITI&H  made: 
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NATIONAL  RAILROAD  TROLLEY  GUARD 

Minimizes  chances  of  cars  being  stalled  at  grade  crossings  because  of 
trolley  wheel  leaving  wire. 

Light  in  weight.    Open  mesh  offers  little  resistance  to  exhaust  from 
locomotives  or  heavy  wind  ;  prevents  collecting  of  snow  or  ice. 

Easily  installed  and  requires  little  maintenance.  One  large  road  reports 
that  their  guard  has  been  up  for  over  three  years  and  they  have  not 
had  to  spend  a  cent  for  maintenance. 

Over  75,000  feet  in  service  on  150  prominent  roads. 

Full  description  and  listing  given  on  pages  174-176  of  Catalog  No.  12. 

THE  OHIO  BRASS  COMPANY,  Mansfield,  Ohio,  U.  S.  A. 


Toronto  &  Hamilton 
Electric  Company 


HAMILTON 


Make 

Motors  for  all  circuits 
Dynamos  for  power  and  light  and 
electroplating. 
Repairs  executed  neatly  and  promptly. 
Write  us. 


Special  Prices 

on  Electrical  Books 


The  Following  Books  are  Offered  Subject  to 
Previous  Sale 

The  Steam  Turbine,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,   Green  &  Co.,  294  pages,   illustrated.     Price  $1.00. 

Telegraphy,  bp  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright,  M.A. 
Publislied  in  1905  by  Longmans,  Green  &  Co.,  504  pages.  Price 
$1.00. 

Electro-Dynamos,  by  Charles  Ashley  Carus-Wilson.  Published  in  1S9S 
by  Longmans,  Green  &  Company.     29S  pages.  Price  50c. 

Elementary  Lessons  in  Electricity  and  Magnetism,  by  Silvanus  P. 
Thompson.  Published  in  1S95  by  MacMillan  &  Company,  62S 
pages,  illustrated.     Price  50c. 

Electric  Lighting  &  Heating,  by  Sydney  F.  Walker,  Published  in 
1907  by  Norman  W.  Henley  Publishing  Company.  438  pages, 
illustrated.     Price  $1.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.M.,  Ph.D. 
Published  in  190S  by  American  School  of  Correspondence.  236 
pages,  illustrated.     Price  $1.00. 

Telephone  Law,  by  A.  H.  McMillan.  Published  in  190S  by  McGraw 
Publishing  Company.     332  pages.     Price  $1.50. 

Explanations  of  Switch  and  Signal  Circuits.  Published  in  1907  by 
noran  &  Kasner.     140  pages.     Price  40c. 

Practical  Methods  of  Electro-Chemistry,  by  F.  M.  Perkin,  Ph.D.  Pub- 
lished in  1905.    3-J2  pages.    Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max.  Planck.    Published  in  1903. 

272  pages.     Price  $1.00. 

Text-Book  of  Electrochemistry,  by  Svante  Arrhenius.  Published  in 
1902.     344  pages,  illustrated.     Price  $1.00. 

HUGH  C.  Maclean,  LIMITED 

220  King  Street  West  -  Toronto,  Ontario 
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When 
the  Meter 
FAILS 


You  Have  to  Stand  the  Loss 

If  electricity  was  a  liquid  you  could  easily  detect  the 
leaks.  The  weaknesses  of  many  meters  would  be 
very  apparent — a  light  current  may  not  be  register- 
ed or  a  constant  and  heavy  current  of  many  hours 
duration  may  be  too  large  a  strain,  causing  your 
meter  to  under-register  and  it  all  means  a  loss  of 
dollars  to  you. 

C.  &  H.  Meters 

are  carefully  designed,  durable,  efficient  and  at  all 
times  reliable.  They  start  on  a  smaller  current 
than  most  meters  and  are  exceptionally  accurate  for 
heavy  loads  and  over  long  periods. 

Write  to  us  now,  today  and  let  us  demonstrate  C.   &  H.   Meters  to  you. 
We  are  Meter  and  Time  Switch  Specialists. 

Chamberlain  &  Hookham  Meter  Co.^  Limited 

Main  7791     TORONTO      RICHMOND  ST..  W.  ONTARIO 

Spencer  &  Aspinal],  617  New  Birks  BIdg.,  Montreal,  P.  Q. 


HAVE  YOU  ORDERED  A  SAMPLE  SET? 

Tungstolier  De  Luxe 

Set  No,  1 

Absolutely  the  best  value  and  handsomest  set  of  fixtures 
ever  offered  for  the  money — packed  in  one  box. 

Do  not  let  the  offer  go  by  without  taking  advantage  of  it. 

Write  for  %  size  drawings  and  net  prices. 


of  Canada,  Limited 
Head  office :  212  King  Street  West,  Torcnto 
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This  is  the  Fan 
You  Will  be  asked  for 


The  Westinghouse  Oscillating  F^n 


Westinghouse  fans  are  artistic- 
ally designed.  They  are  light  in 
weight  and  the  most  favored  port- 
able fans  made  for  general  use. 

The  mechanism  of  the  new 
Oscillating  Westinghouse  fan  is 
simple.  It  will  not  easily  get  out 
of  order. 

Westinghouse  fans  operate 
noiselessly. 


The  fan  business  is  an  im- 
portant factor  of  the  summer's 
trade.  It  will  be  well  worth  your 
business  to  go  after  it. 

The  public  will  ask  for  West- 
inghouse fans.  Westinghouse  fans 
are  well  advertised  and  are  backed 
by  the  Westinghouse  guarantee. 

Place  your  order  for  Westing- 
house fans  and  secure  this  trade. 


Write  our  nearest  Branch  House  for  full 
information    about    Westinghouse  Fans. 


AND  MANUFACTURING  CO.  LIMITLDj 

Manufacturer  and  Distributor  of  Telephone  and  Fire  Alarm 
Apparatus  and    Electrical    Supplies    for  every    possible  need 


MONTREAL 


HALIFAX 


TORONTO  WINNIPEG 


REGINA  CALGARY 


EDMONTON 


VANCOUVER 
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Safety  or  Destruction — Which 

Shall  It  Be  For  You? 

One  flash  of  I  ghtning  can  cost  you  hundreds  or  thousands  of  dollars  in 
damage  to  your  electrical  apparatus  i/ns  apparatus  is  not  protected 
wtt/i  efficieni  lightning  arresters. 

Which  shall  it  be  for  you— safety  or  destruction  ?  It  is  for  you  alone 
to  decide 

If  you  want  safety  from  lightning — real  safety  —  then  do  like  thousands  of 
companies  all  over  the  world  have  done  and  are  doing,  get  and  install 

Garton-Daniels  Lightning  Arresters 

They  are  the  only  prices  you  have  to  pay  for  safety. 

They  will  protect  your  electrical  apparatus ;  ihey  will  eliminate  surges, 
low  voltages,  winking  lights  and  similar  voltage  disturbances  on  your  lines 
at  the  time  they  discharge;  they  will  practically  eliminate  lightning  arrester  grounds  and  short-circuits. 

Garton-Daniels  Lightning  Arresters — and  only  Garton-Daniels  Lightning  Arresters — will  do  all  this,  simply  be- 
cause they  are  the  only  arresters  combining  the  three  vitally  necessary  features  for  doing  it— small  air  gap  distance, 
a  low  series  resistance  and  a  circuit  breaker. 

Won't  it  pay  you  to  get  these  arresters  now — before  the  flash?  Full  information  may  be  obtained  either  from 
us  or  from  Jobbers  generally  throughout  the  world. 
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Electric  Lines  as  Local  Improvement 

The  suggestion  has  been  brought  forward  in  Toronto 
that  the  payment  for  future  civic  car  extensions  should  be 
made  on  the  local  improvement  plan.  Arguments  in  favor 
of  this  scheme  are  contained  in  a  report  jus:  made  ^.o  coun- 
cil by  the  chairman  of  the  transportation  committee,  Aid. 
Dr.  Wickett,  by  whom  this  plan,  as  applied  to  Toronto,  has 
been  introduced.  The  report  quotes  the  opinions  of  engi- 
neers in  Boston  and  New  York  in  favor  of  this  system,  and 
also  in  the  city  of  Schoeneberg,  Germany,  where  a  precedent 
for  its  application  has  been  established. 

At  first  flush  the  oljjection  was  naturally  raised  that 
this  would  open  the  way  for  a  certain  amount  of  scheming 
and  wire-pulling  by  different  sections  of  the  city  to  have 
lines  serve  their  property,  but  it  is  pointed  out  emphatically 
in  the  report,  and  we  understand  the  intention  of  the  trans- 
portation committee  to  be  very  decided  in  this  matter,  that 
any  extension  whatever  must  be  a  part  of  a  general,  com- 
prehensive scheme  of  railway  development  which  will  be 
worked  out  and  adopted  by  the  city  before  this  plan  of 
extension  is  placed  in  operation  at  all. 

The  scheme  has  much  to  recorhmend  it  in  principle, 
as  the  advantages  and  improvements  introduced  by  a  street 
railway  compare  in  many  respects  with  those  of  other  local 
improvements  such  as  sewers,  good  roads,  water,  etc.  There 
is  no  doubt  that  all  these  improvements  are  alike  in  en- 
hancing values  of  lancj  in  the  section  served.  It  is  also  a 
fact  that  the  introduction  of  improvements  into  any  new 
section  tends  to  depreciate  property  in  other  sections,  thus 
emphasizing  the  injustice  to  the  general  taxpayer  of  assess- 
ing him  for  improvements  in  any  one  section. 

The  systein  of  assessment,  however,  is  something  that 


would  have  to  be  worked  out  with  extreme  care.  A  sewer 
benefits  the  street  along  which  it  runs,  or  a  trunk  sewer 
benefits  uniformly  the  section  it  serves,  but  a  street  railway 
will  benefit  one  part  of  a  section  more  than  another.  If  it 
is  a  residential  section  the  land  along  which  the  railway  runs 
will  not  in  general  increase  in  value  to  the  same  extent  as 
land  a  little  farther  removed.  In  a  business  section,  again, 
the  reverse  would  generally  be  true,  and  it  would  need  a 
very  thorough  knowledge  of  conditions,  present  and  future, 
to  determine  these  points.  Again,  it  would  appear  that  a 
section  of  railway  nearer  the  centre  01  the  city,  in  that  it  also 
serves  the  sections  beyond,  should  in  some  measure  at  least, 
be  paid  for  by  those  outlying  sections. 

Another  difficulty  seems  to  lie  in  the  duplication  01 
roads  by  municipalities  and  private  companies.  For  example, 
the  city's  plan  may  mean  the  construction  of  a  road  through 
a  section  already  served  or  soon  to  be  served  by  a  private 
line.  In  this  case  the  local  road  would  not  carry  the  same 
advantages  to  the  neighborhood  it  passes  through  and  there 
would  seem  to  be  an  injustice  in  assessing  the  land  owners  in 
that  district  on  the  plea  of  an  increase  in  values  which 
might  have  taken  place  from  another  cause  entirely.  This, 
again,  would  raise  a  very  nice  point  in  the  adjustment  of 
assessments. 

It  must  be  said,  however,  that  the  scheme  is  one  which 
will  appeal  almost  unanimously  to  the  citizens  living  or  own- 
ing land  in  the  outskirts  of  the  city  of  Toronto.  There  is 
very  urgent  need  for  railway  extensions.  The  city  and  the 
local  railway  company  do  not  appear  to  be  able  to  co-oper- 
ate and  this  solution  of  the  difficulty  would  probably  give 
the  outlying  districts  railway  service  with  less  delay  than 
any  other  plan  that  could  be  brought  forward. 


Water  Powers  of  British  Columbia 

The  Minister  of  the  Department  of  Lands  of  British 
Columbia,  Hon.  W.  R.  Ross,  who  has  jurisdiction  over  the 
waters  of  that  province  has  just  issued  his  annual  report  for 
the  year  ending  December  31,  1912.  The  report  contains  re- 
sults on  progress  made  to  that  date  on  investigations  of  cer- 
tain water  powers  including  the  Columbia,  the  Kootenay  and 
smaller  rivers  and  though  covering  only  a  small  section  in- 
dicates the  great  power  possibilities  of  this  province.  Two 
sections  of  the  Columbia  river  were  covered  (a)  from  the  in- 
ternational boundary  to  Castlegar  and  (b)  the  Big  Bend  from 
Kinbasket  Lake  to  Coldstream.  There  are  no  water  power 
possibilities  under  (a)  in  the  main  river,  but  tributaries  to 
th  is  river  showed  a  number  of  falls  of  appreciable  size.  On 
Cummins  Creek  which  rises  in  the  Rocky  Mountains  there 
is  an  average  fall  of  180  ft.  per  mile  as  far  back  as  the  river 
was  followed  with  indications  that  4,300  h.p.  could  be  deve- 
loped. Goose  Grass  Creek  rising  in  the  Selkirks  averaged 
520  ft.  per  mile  for  2J/2  miles  back  from  the  source.  Yellow 
Creek  rising  in  the  Selkirks  was  followed  for  9  miles  and 
showed  falls  as  great  as  736  ft.  with  an  average  of  500  ft.  per 
inile.  Wood  River  rises  in  the  Rocky  mountains  and  has  a 
fall  of  278  ft.  Harvey  Creek  rising  in  the  Rockies  averages 
245  ft.  fall  per  mile  for  the  first  2}/^  miles.  Boulder  Creek 
showed  a  fall  of  330  ft.  during  the  first  mile.  Soard  Creek 
has  an  average  fall  of  350  ft.  for  the  first  mile.  Gold  Stream 
rising  in  the  Selkirks  and  emptying  into  the  Columbia  53 
miles  north  of  Rcvelstoke  averages  160  ft.  fall  per  mile  for 
some  distance  back  with  more  falls  reported  but  not  reached. 
Smith  Creek  rising  in  the  Gold  range  showed  an  average  fall 
of  250  ft.  per  mile  as  far  as  followed. 

Kootenay  River 

The  Kootenay  River  was  investigated  from  its  junction 
with  the  Columbia  at  Castlegar  to  a  point  about  6  miles  from 
Nelson  covering  a  distance  of  IS  miles.  The  total  fall 
throughout  that  distance  is  330  ft.  and  the  discharges  from 
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10,000  to  12,000  second-feet.  The  power  possibilities  in- 
clude Upper  Bennington  Falls  already  appropriated  by  the 
West  Kootenay  Power  &  Light  Company  and  the  City  of 
Nelson,  (b)  the  Lower  Bonnington  Falls  utilized  by  the  West 
Kootenay  Power  &  Light  Company,  (c)  a  series  of  falls 
above  Bonnington  pool,  giving  a  77  ft.  drop  on  a  length  of 
3,200  ft.  This  will  develop  over  40,000  h.p.,  (d)  a  canyon  3}i 
miles  from  the  mouth  of  the  river  with  a  42  ft.  head  in  a  dis- 
tance of  5,300,  giving  23,000  h.p.  and  (e)  a  site  at  Granite 
Bridge  6  miles  below  Nelson,  the  power  of  which  has  not  yet 
been  estimated.  None  of  the  tributaries  of  this  river  have 
been  investigated. 

Pemd  d'Oreille  River 

This  river  only  lies  in  British  Columbia  for  16^4  miles  of 
its  course  during  which  space  it  has  a  fall  of  423  feet.  The 
discharge  is  anywhere  from  10,000  to  13,000  second-feet. 
Three  places  are  particularly  suited  for  the  development  of 
power  (a)  at  the  junction  of  the  Salmon  and  Pend  d'Oreille 
48,000  h.p.  under  a  74  ft.  head,  (b)  at  15  miles,  30,000  h.p. 
under  47  ft.  head  and  (c)  at  9  miles,  29,500  h.p.  under  44  ft. 
head.  The  tributaries  of  this  river  are  unimportant  for 
water  development  purposes. 

Elk  River 

The  report  also  deals  with  an  investigation  of  the  Elk 
River  canyon  from  a  power  standpoint.  The  Elk  rises  in 
the  Rocky  Mountains  and  after  a  110  mile  cours-e  joins  the 
Kootenay  River.  In  about  4,000  ft.  there  is  a  fall  of  174.75 
ft.  and  it  is  calculated  that  the  power  possibilities  at  low 
water  is  13,500  h.p.  This  could  be  augmented  by  storage  to 
double  the  amount.  It  is  stated  that  the  works  at  the  power 
house,  without  distributing  systems  could  be  installed  for  $25 
per  h.p. 


Temperature  Eftect  on  Insulations 

The  effect  of  temperature  on  insulating  materials  is  al- 
ways of  supreme  importance  to  the  designing  engineer,  and 
in  this  connection  a  recent  paper  by  Steinmetz  &  Lamme  on 
"Effects  of  Temperature  on  Insulations,"  reproduced  in  the 
March  15th  issue  of  the  Electrical  News,  introducing  a  num- 
ber of  interesting  recommendations,  has  aroused  considerable 
interest.  A  treatise  has  also  just  appeared  on  the  subject 
of  alternating  current  machinery  by  Barr  &  Archibald  who 
publish  some  original  results  on  the  effect  of  temperature  on 
the  dielectric  strength  of  a  varied  number  of  insulating  ma- 
terials.   In  this  connection  the  authors  say: 

It  is  well  known  that  when  most  insulating  materials  are 
subjected  to  prolonged  heating  at  high  temperatures  their 
dielectric  and  mechanical  strength  is  permanently  weakened. 
With  a  view  to  determining  the  temperature  limits  consis- 
tent with  the  safe  working  of  electrical  machinery,  a  number 
of  investigations  were  made  regarding  the  effect  of  heat  on 
the  electrical  and  mechanical  properties  of  such  insulating- 
materials  as  are  usually  employed  in  electrical  machinery, 
more  especially  in  the  construction  of  low-voltage  arma- 
tures and  transformers.  A  number  of  specimens  of  varicjus 
insulating  materials  were  for  a  period  of  nine  months  kept 
in  electrically  heated  ovens  maintained  at  the  temperatures 
75  deg.,  and  100  deg.,  and  125  deg.  C.  respectively.  The  al- 
ternating pressure  reciuired  to  rupture  these  specimens  was 
determined  both  in  the  case  of  the  specimens  heated  to  the 
different  temperatures,  and  also  in  the  case  of  a  similar 
specimen  which  was  not  heated  at  all.  As  the  results  of  the 
investigations  form  an  important  contribution  to  the  litera- 
ture on'  this  subject,  the  results  of  some  of  the  tests  are  re- 
produced in  the  accompanying  table.  The  disruptive  K.f.ts 
were  carried  out  whenever  possible  on  specimens  which  were 
placed  between  circular  electrodes  5  square  centimetres 
area,  the  upper  one  being  loaded  with  a  total  pressure  of  2 
kilogrammes.    In  the  case  of  tapes,  etc.,  two  rods  6.3  milli- 


metres diameter  were  used  with  hemispherical  ends,  the  pres- 
sure being  25  grammes.  The  voltage  supply  gave  a  sinu- 
soidal e.m.f.  of  50  periods. 

The  results  of  these  tests  show  that  most  insulating  ma- 
terials improve  when  heated  up  to  75  deg.  C,  do  not  seriously 
deteriorate  by  further  heating  to  100  deg.  C. — in  some  cases 
they  actually  improve — but  show  a  rapid  deterioration  on 
heating  to  125  deg.  C.  The  initial  improvement  in  dielec- 
tric strength  is,  of  course,  due  to  the  expulsion  of  the  en- 
closed moisture.      The  tests  also    showed    that  prolonged 


Material. 

Thickness 
in 

Millimetres. 

Temperature 
in  Degrees 
C. 

Average 
Disruptive 
Voltage. 

Volts  per 
Millimetre. 

Press-spahn  . 

0.25 

Normal 
75 

I2S 

2843 
2640 

277s 
2888 

1 1,400 
10,560 
1 1 , 100 
11,550 

Press-spahn  . 

0.6 

Normal 
75 

125 

5497 
5403 

5209 
5348 

9,100 
9,000 
8  800 
8,900 

Press-spahn  varnished 

0.35 

Normal 
75 

125 

7696 
6243 
6787 

7600 

22,000 
'17,800 
19,400 
21,700 

Manilla  paper 

0.30 

Normal 
75 

125 

1847 

I7I2 

1800 

I6I3 

6,150 
5,700 

6,000 

S.370 

Manilla  paper  varnished 

o-iSS 

Normal 
75 

125 

3270 

4800 

8058 

9,200 
13.500 
14,200 
22,700 

Mica  linen  . 

0.23 

Normal 
75 

TOO 

125 

2826 
3383 
3618 
3288  ■ 

12, 300 
14,700 
15,700 
14,300 

Mica  paper  . 

0. 125 

Normal 

75 
100 

2403 
2875 
3500 

I9>300 
23,000 
28,000 
22,700 

Oiled  linen  . 

0.2a 

Normal 

75 
100 
125 

5750 
5826 
6623 
5124 

28,750 
29, 100 
33.100 
25,600 

Varnished  canvas  . 

0.40 

Normal 

75 
100 
125 

7025 
5833 
3014 
1598 

17,500 
14,660 
7.550 
4,000 

Dynamo  tape 

0.18 

Normal 

75 
100 
125 

760 
709 
896 

4,220 
3.940 
5,000 

Superifine  dynamo  tape  . 

0.  II 

Normal 

75 
100 
125 

.  485 

493 
487 
Perished 

440 
4,480 
4,400 

the  mechanical  properties  of  press-spahn  and  oiled  fabrics. 
At  100  deg.  C.  tliese  materials  showed  signs  of  deterioration 
after  a  few  months  and  perished  on  further  heating.  At  125 
deg.  C.  most  of  the  specimens  were  much  discoloured  and 
deteriorated  after  a  comparatively  short  time,  the  only  ma- 
terial remaining  in  a  fair  condition  at  the  end  of  nine  months 
being  micanite;  but  even  this  had  suffered  to  some  extent, 
due  to  the  charring  of  the  shellac  adhesive  used. 


The  efficiency  of  the  transformer  is  90  per 
cent,  or  more;  of  the  steam  locomotive  20  per 
cent,  or  less.  To  which  class  do  you  belong? 
Are  you  returning  your  employer  in  useful  work 
90  per  cent,  of  what  he  pays  you — or  only  20 
per  cent?    Think  it  over. 
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Get  the  Consumer  Interested 

Mr.  R.  B.  C.  Hammond,  superintendent  of  light  and 
power  for  the  city  of  Vernon,  B.C.,  has  hit  upon  a  useful 
method  of  drawing  the  attention  of  electric  users  to  the 
various  kinds  of  household  equipment  which  may  be  had 
now-a-days  at  small  cost.  A  sheet  has  been  prepared  show- 
ing the  consumption  of  various  household  electrical  appli- 
ances, the  period  through  which  they  are  likely  to  be  re- 
quired each  time  they  are  used,  and  the  cost  of  that  period. 
These  are  sent  out  with  the  bills  every  month  and  are  said 
to  be  greatly  appreciated  by  all  the  customers.  A  power 
rate  of  five  cents  per  kilowatt  hour  is  allowed  the  users  of 
household  equipments  when  a  separate  circuit  and  meter  is 
installed.  The  list  as  sent  out,  with  the  information  at- 
tached, is  as  follows: 


Article 

Average  Walt  Period  Cost 
Hour  Con-        of      during  that 
sumption      Operation  Period 
■*  Minutes  Cents 

Chafing  dish  

400 

20 

Va 

Pint  milk  warmer  

350 

6 

y& 

Quart  food  heater  

500 

6 

Va 

Cofifee  percolator  

300 

20 

Stove,  6  inches  

500 

15 

Stove,  8  inches   

800 

15 

1 

Broiler,  9  x  13  inches  .  .  . 

.  . .  1200 

15 

Curling  iron  heater  

60 

15 

3/40 

Iron,  3  pounds   

250 

30 

H 

Iron,  6  pounds   

500 

30 

VA 

Frying  pan  (7  in.  diam.) 

500 

30 

VA 

Wafifiie  iron  

500 

12 

V2 

Tea  kettle  

300 

20 

Glue  pot,  1  quart  

300 

20 

'A 

Soldering  iron,  2  lbs.  .  . . 

200 

30 

Doctor's  sterilizer  

1000 

30 

2^ 

Bathroom  radiator  

1000 

30 

2^ 

50 

60 

A 

Sp!endid  C.  G.  E.  Report 

The  annual  report  of  the  Canadian  General  Electric 
Company  for  the  year  ending  December  31,  1912,  shows 
profits,  before  providing  for  depreciation  and  interest  on 
borrowed  capital,  of  $2,011,719.  Interest  and  depreciation 
charges  amount  to  $615,236,  leaving  a  net  profit  for  the  year 
of  $1,396,483.  Dividends  on  preferred  and  common  stock 
amount  to  $689,871,  leaving  a  net  surplus  for  the  year  of 
$706,611.  $700,000  was  added  to  reserve  account  which  now 
stands  at  $2,369,531.  This  amount,  added  to  the  balance 
at  credit  of  profit  and  loss  account  of  $682,391,  brings  the 
total  surplus  to  $3,051,922.  The  capital  liabilities  of  the  com- 
pany are  $3,000,000  of  preferred  and  $8,000,000  of  common 
stock,  with  mortgage  obligations  and  bonds  of  subsidiary 
companies  amounting  to  $905,567. 

The  officers  of  the  company  are  now  as  follows:  W.  R. 
Brock,  hon.  president  and  chairman  of  the  Board;  Frederick 
Nicholls,  president  and  general  manager;  W.  D.  Matthews 
&  Hon.  J.  K.  Kerr,  K.C.,  vice-presidents;  Sir  Mortimer 
Clark,  Hon.  Geo.  A.  Cox,  A.  E.  Dyment,  Sir  Rodolphe  For- 
get, H.  S.  Holt,  Hon.  Robt.  Jaffray,  Sir  Wm.  Mackenzie, 
Jas.  Ross,  F.  G.  Osier;  J.  J.  Ashworth  is  secretary  and  as- 
sistant general  manager. 


An  Automatic  Sewage  Pump 

In  the  town  of  Medicine  Hat  there  is  an  interesting  auto- 
matic sewage  pumping  outfit.  During  the  flood  periods  the 
natural  flow  of  sewage  cannot  force  itself  into  the  Saskatche- 
wan. To  overcome  this  the  city  has  installed  a  duplicate 
plant  consisting  of  a  centrifugal  pump  of  the  Northey  type, 
direct  connected  to  a  C.G.E.  15  h.p.  motor  through  a  flexible 


belt  laced  coupling.  The  motors  are  controlled  by  C.G.E. 
automatic  compensators  which  in  turn  are  controlled  by  a 
single  pole  switch  and  float  ball. 

When  the  plant  is  put  in  operation,  the  sewer  discharge 
to  the  river  is  shut  off,  and  settlement  takes  place  in  a  well 
in  which  is  immersed  the  suction  pipes  of  the  pumps.  The 
discharge  pipe  from  the  pumps  joins  on  to  the  main  sewer 
discharge  outside  the  pump  house  and  runs  out  900  ft.  to  the 
centre  of  the  river.  The  units  are  guaranteed  to  pump  500 
gals,  each  per  minute,  against  24  ft.  head  of  water,  plus  fric- 
tion losses. 

The  main  feature  of  the  outfit  is  that  it  starts  and  stops 
automatically  as  predetermined  levels,  and  only  requires  to  be 
looked  at  once  a  day,  to  fill  up  oil  cups  for  the  guide  bear- 
ings on  the  22  ft.  vertical  shaft.  The  weight  of  the  pump 
impeller  and  shafting  is  taken  by  the  main  thrust  ball  bear- 
ing in  the  sub-base  of  the  motor.  As  the  motor  rotor  is 
also  hanging  from  a  ball  bearing,  it  will  be  seen  that  little 
power  is  required  to  run  the  unit  without  load.  These  units 
were  supplied  and  installed  by  the  Canada  Foundry  Com- 
pany's Calgary  Office. 


Petty  Dishonesty 

A  case  of  more  than  ordinary  interest  to  electrical  com- 
panies came  up  in  the  Ottawa  police  court  on  March  19th, 
when  the  Ottawa  Electric  Company  charged  Jacob  Berco- 
vitch,  a  second-hand  storekeeper,  with  fraudulently  convert- 
ing to  his  own  use  a  number  of  electric  lamps,  the  property 
of  the  company.  Bercovitch  buys  the  light  for  his  store  on 
the  commercial  or  flate  rate  basis,  under  which  system  the 
company  does  not  supply  free  lamps.  His  house,  however, 
is  supplied  through  a  meter,  on  domestic  rates,  for  which 
lamps  are  supplied  free  of  charge.  The  allegation  made 
against  Bercovitch  was  that  he  applied  for  a  number  of 
lamps  at  the  company's  offices,  saying  they  were  for  his 
house,  but  instead  of  using  them  there  he  used  them  in  his 
store.  For  some  time  the  company  had  been  suspicious 
about  this  practice  being  followed  so  the  lamps  were  marked 
when  given  out  to  customers  who  used  the  two  systems. 

The  magistrate,  before  whom  the  case  was  tried  main- 
tained that  the  case  was  one  for  the  civil  courts.  Mr.  A.  W. 
Greene,  counsel  for  the  company  stated  in  court  that  through 
such  corrupt  practices  the  company  loses  about  $10,000 
yearly.  Further  prosecutions  are  to  follow  and  a  direct 
charge  of  theft  is  to  be  laid  as  the  company  is  determined 
to  stop  this  system  of  petty  dishonesty. 


Wireless  Extensions 

Mr.  J.  H.  Lauer,  the  manager  of  the  Marconi  Wireless 
Telegraph  Company  of  Canada,  in  an  interview  stated  that 
three  Marconi  stations  communicating  between  Lake  Super- 
ior and  Lake  Huron  were  built  last  year,  and  the  new  sta- 
tion at  Sarnia  now  under  construction,  will  be  in  commission 
at  the  opening  of  navigation.  This  will  give  a  direct  through 
communication  from  Port  Arthur,  at  the  head  of  Lake 
Superior,  down  to  Sarnia,  at  the  foot  of  Lake  Huron.  It 
was  also  the  intention  of  the  government  to  proceed  with 
the  construction  of  a  station  at  Port  Stanley,  on  Lake  Erie, 
and  Toronto  and  Kingston,  on  Lake  Ontario.  This  would 
make  complete  the  entire  chain  of  stations  from  the  head 
of  navigation  on  the  Great  Lakes  to  Cape  Race,  the  extreme 
eastern  limit  of  Newfoundland. 

At  the  present  time  there  is  through  communication 
between  Montreal  and  Cape  Race.  The  apparatus  at  the 
latter  point  has  now  a  steady  radius  of  between  four  and 
five  hundred  miles,  and  can  reach  ships  from  1,200  to  1,500 
miles  east  of  New  York.  The  average  range  for  the  stand- 
ard set  for  small  ships  has  a  radius  of  200  miles,  but  the 
large  liners  carry  a  much  more  powerful  apparatus. 


42 


THE    ELECTRICAL  NEWS 


During  the  past  summer  wireless  engineers  explored 
the  great  rugged  strip  of  the  Labrador  coast  and  the  im- 
mense wilds  b'ing  around  Hudson  Bay,  with  a  view  to 
linking  them  with  the  rest  of  the  world  by  the  Marconi 
system.  Further  expeditions  will  continue  this  work  as  soon 
as  spring  opens  up. 


Equipment  for  Calgary 

The  city  of  Calgary  is  now  installing  a  1,000  kw.  d.c. 
auto-synchronous  motor-generator,  supplied  by  Messrs.  Kil- 
mer, Pu'llan  &  Burnham  and  manufactured"  by  the  Swedish 
General  Electric  Company.  They  are  also  now  arranging 
to  install  a  1,000  kw.  d.c.  Dick-Kerr  synchronous  motor- 
generator.  Both  of  these  motors  will  be  used  for  supplying 
power  to  the  municipal  street  railway  system.  It  is  further 
expected  that  in  the  course  of  the  next  thirty  days  a  3,500 
kw.  turbo-generator,  Belliss  &  Morcom  type,  and  supplied 
by  Messrs.  Laurie  &  Lamb,  will  l)e  installed  in  the  main 
power  station. 

The  city  has  sent  a  repeat  order  for  a  500  kv.a.  oil-in- 
sulated single-phase  13000/2400  volt  transformer  to  the 
Packard  Electric  Company,  which  transformer  will  be  in- 
stalled in  the  Ogden  substation,  and  will  complete  two 
banks  of  three  transformers  of  the  same  size.  This  sub- 
station is  used  for  supplying  power  to  the  C.  P.  R.  shops, 
also  for  the  operation  of  a  motor  generator  for  street  rail- 
way purposes.  They  have  also  repeated  an  order  to  the 
Canadian  Westinghouse  Company  for  one  3,000  kw.,  three- 
phase  13,000/3400  volt  transformer — a  duplicate  of  two  now 
in  operation  in  the  city. 

A  by-law  was  voted  on,  March  5th,  authorizing  the  sum 
of  $400,000  for  the  erection  of  additional  sub-stations  and 
equipment,  also  for  underground  cable  and  light  and  power 
extensions  in  the  various  parts  of  the  city.  Estimates  for 
street  lighting  have  been  prepared  which  show  that  $105,- 
000  will  be  required  for  1913,  as  compared  with  $59,000  for 
the  year  1912. 


Westminster  Power  Company 

Plans  are  now  under  way  for  the  establishment  of  an 
extensive  hydro-electric  power  plant  by  the  promoters  of 
the  Westminster  Power  Company,  Limited,  a  concern  which 
came  into  prominence  recently  through  its  applications  for 
extensive  water  rights  in  the  vicinity  of  Vancouver,  with  a 
view  to  generating  electric  power  for  transmission  to  all 
parts  of  the  New  Westminster  and  Vancouver  water  dis- 
tricts. The  application  in  the  B.  C.  Gazette  for  approval 
of  the  undertaking,  is  signed  by  Messrs.  G.  E.  Corbould, 
president,  and  J.  R.  Grant,  secretary,  members  of  the  firm 
of  Corbould,  Grant  &  McColl,  solicitors.  New  Westminster, 
but  the  names  of  those  promoting  the  scheme  have  not  yet 
been  disclosed.  The  plans  of  the  company,  which  have  been 
filed  at  the  provincial  government  offices  in  New  West- 
minster, show  the  hydro-electric  development  to  be  located 
in  section  33,  on  the  Indian  River,  close  to  the  upper  end 
of  the  North  Arm  of  Burrard  Inlet,  and  only  a  few  miles 
distant  from  the  main  generating  station  of  the  Vancouver 
Power  Company — a  subsidiary  concern  of  the  B.  C.  Electric 
Railway  Company. 

The  plan  is  a  most  comprehensive  one,  involving  the 
harnessing  of  numerous  small  streams  at  a  high  elevation 
above  the  power  house,  and  piping  the  water  down  to  the 
plant  where  great  volume  and  force  are  obtained.  One  of 
these  sources  of  power  is  designated  as  Lake  No.  2,  located 
at  an  elevation  of  1,930  feet  above  the  power  plant,  and 
about  3^  miles  distant.  Lake  No.  1  is  3,114  feet  above  the 
power  house,  and  about  an  equal  distance  away  in  a  more 
northerly  direction.    Dams  across  the  ends  of  both  lakes  arc 


shown,  these  serving  the  purpose  of  raising  the  lake  level 
and  increasing  the  amount  of  the  storage  water. 

The  streams  from  which  the  water  supply  will  be  cap- 
tured are:  Hixon  Creek,  a  creek  flowing  into  the  Mesliloet 
(Indian)  River  from  the  east  through  township  C;  Brandt 
Creek,  a  creek  flowing  into  the  Mesliloet  River  from  the 
east  through  township  7 ;  Young  Creek,  flowing  southerly 
into  Brandt  Creek,  and  Norton  Creek,  flowing  westerly  into 
Brandt  Creek.  All  of  this  water  is  led  to  the  forebay, 
whence  it  is  piped  to  the  power  house.  The  plans  state  that 
the  effective  head  of  water  will  be  about  1,800  feet.  The 
plans  have  been  filed  in  the  government  offices  i>ursuant  to 
the  requirements  of  the  Water  Act. 


Social  and  Luncheon  Club 

The  social  club  connected  with  the  office  organization 
of  the  British  Columbia  Electric  Railway  Company  at  Van- 
couver, B.C.,  has  recently  entered  upon  a  new  lield  of  activ- 
ity by  the  organization  of  a  Luncheon  Club.  This  auxiliary 
organization  has  as  its  aim  the  furnishing  of  a  daily  lunch- 
con  at  moderate  cost  to  its  members.  The  plan  has  now 
Ijeen  in  actual  o[)eration  for  several  weeks  and  the  results 
seem  to  indicate  that  it  will  be  successful.  The  management 
of  the  B.  C.  Electric  loaned  to  the  club  the  entire  initial  out- 
fit, including  the  full  equipment  for  a  gas  kitchen,  china, 
cooking  utensils,  furniture,  etc.,  as  well  as  providing  the 
cost  of  alterations  incident  to  the  arrangement  for  a  kitchen 
and  dining  room,  the  outlay  being  about  $1,500.  The  Social 
Club  gave  part  of  its  games  room  for  use  as  a  kitchen  and 
the  balance  of  this  room  is  used  during  the  lunch  hour  for 
dining  quarters,  the  room  being  changed  again  for  the  pur- 
pose of  games  at  night. 

The  price  charged  for  meals  is  $1  for  the  five  days  of 
the  week,  no  meals  being  served  for  less  than  one  week. 
From  100  to  125  persons  have  taken  advantage  of  the  offer 
during  the  first  two  weeks  of  the  Club's  operations,  and  it  is 
probable  that  the  membership  will  grow  now  that  the  or- 
ganization has  been  successfully  launched.  The  government 
of  the  club  is  vested  in  a  committee  of  five,  selected  by  the 
members,  a  representative  of  the  company  management  and  a 
representative  of  the  Social  Club.  The  only  help  employed  by 
the  Club  are  a  chef  and  his  helper,  the  luncheon  being  ar- 
ranged on  the  cafeteria  plan,  each  member  waiting  upon  him- 
self. The  result  of  the  first  week's  operation  of  the  Club  was 
a  deficit  of  $12,  but  on  the  second  week  this  deficit  was  turned 
into  a  balance  of  $6,  this  showing  demonstrating  that  it  is 
possible  to  work  out  the  objects  for  which  the  club  was  or- 
ganized. The  members  of  the  stafT  generally  agree  that  the 
project  is  a  good  one  as  the  Luncheon  Club  afifords  the  mem- 
bers an  opportunity  of  securing  a  substantial  mid-day  meal  at 
a  moderate  price,  the  food  and  service  provided  being  far 
better  for  the  money  than  it  is  possible  to  obtain  at  the  public 
dining  places  in  the  city. 

One  of  the  best  results  of  the  Luncheon  Club  has  been 
that  it  brings  the  men  who  usually  meet  each  other  only 
hurriedly  and  in  a  business  way,  to  the  club  quarters  where 
they  meet  round  the  dining  table  in  social  intercourse,  and 
thus  become  better  acquainted  with  each  other.  The  pro- 
vision made  by  the  Social  Club  of  reading  room,  billiard 
room,  social  hall,  etc.,  adjoining  the  dining  room  makes  the 
after  dinner  gatherings  to  the  \'arious  quarters  a  real  plea- 
sure for  the  employees  of  the  company. 


Regina  Doubling  Each  Year 

As  illustrated  in  the  accompanying  curves,  the  output 
of  the  Regina  electric  light  plant  is  practically  doubling  each 
year.  This  curve  shows  the  monthly  output  for  a  number  of 
years  past.    Under  these  conditions  it  is  interesting  to  note 
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the  rates  charged  for  light  and  power  in  Rcgina.  These  arc 
given  below  and  it  will  be  noticed  that  this  is  one  of  the  few 
Canadian  points  where  two-rate  meters  are  being  used. 

For  light  used  in  one  installation  and  registered  in  one 
month  on  one  meter: — First  ;iOO  kw.  hours  at  7c;  all  used 
in  excess  of  300  kw.  hours,  Oc  per  kw.  hour,    flight  used  in 
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Curve  showing  monthly  output  of  Regina  electric  plant 


the  day  time  (ofif  peak  hourt,)  on  two-rate  meter  in  instal- 
lations of  over  5  kw.  of  maximum  demand,  5c  per  kw.h. 

For  power  used  in  one  installation  and  registered  in 
one  month  on  one  meter; — First  300  kw.  hours  at  .'jc  per 
kw.h;  300  kw.h.  to  600  kw.h.  4c;  all  in  excess  of  600  kw.h. 
3J/2C.  For  power  used  in  day  time  on  two-rate  meters  in 
installations  over  5  kilowatts  of  maximum  demand,  3c  per 
kw.h. 

Energy  for  heating  and  cooking  is  supplied  at  power 
rates.  A  discount  of  10  per  cent,  is  allowed  for  payment 
within  ten  days.  A  minimum  rate  of  $1  per  month  is  charged 
on  all  light  services  and  $1  per  month  per  connection  on 
power  services,  or  kw.  of  demand  for  heating  services. 

Special  rates  are  arranged  on  large  power  services  ac- 
cording to  the  condition  of  service.  Meter  rental  for  light 
is  25c  per  month,  for  power  50c  per  month  and  for  two-rate 
meter  50c  per  month. 


Lethbridge  Annual  Report 

The  following  figures,  from  the  annual  report  of  Mr. 
Arthur  Reid,  General  Superintendent  of  Light,  Power  and 
Street  Railways  for  the  city  of  Lethbridge,  Alta.,  are  indica- 
tive of  what  capable  management  coupled  with  western  ac- 
tivity can  produce. 

The  Electric  Department  granted  495  permits  for  wiring 
both  motors  and  lights,  made  386  new  connections  and  read 
an  average  of  1,451  meters  every  month.  Inspection  fees 
collected  amounted  to  $327.00.  Our  line  construction  was  as 
follows: — New  pole  line,  3.7  miles;  new  wires  strung  on  ex- 
isting poles,  5  miles;  street  lighting  wires  on  wooden  poles, 
3.6  miles;  street  lighting  wires  on  iron  poles,  7,000  feet;  fire 
alarm  wires,  2  miles;  police  telephones,  4.7  miles;  there  was 
also  placed  in  service  86  cluster  posts,  4  lights  each;  2  elec- 
tric signs  on  the  9th  street  bridge  and  four  5-light  standards 
in  the  Gait  Gardens. 

The  distribution  system  at  the  present  time  is  made  up 
of  the  following: — 

kw. 

Total  number  of  transformers   251 

Total  capacity  of  transformers   1,522 

Capacity  of  lighting  transformers    948.8 


Capacity  of  power  transformers  ...   ...   ...  573.2 

Lighting,  connected  load    1,254.5 

Power,  connected  load   584 

Total,  connected  load    1,838.5 

Number  of  light  and  power  consumers  ...  .  1,627 
The  1912  financial  statement  is  as  follows: — 

Revenue   $120,364.26 

Expenditures   96,952.25 


Profits   $  23,412.01 

The  1912  expenditures  were  distributed  as  follows: — 

Salaries   $  3,527.00 

Power  house  wages   11,554.19 

Fuel,  water  and  electricity    17,852.24 

Water   720.00 

Oil  and  waste   979.99 

Plant  repairs   3,731.28 

Poles,  wires  and  meter  repairs   4,289.83 

Street  lighting  maintenance   3,771.69 

Interest  and  sinking  fund    35,735.57 

Meterman's  wages   1,080.00 

Power  house  expense   688.33 

Sundries  ^   2,549.22 

Rebates  on  guarantee  deposits  ...   .  2,489.00 

Wiring  inspections    871.43 

Discounts   7,112.48 


Total   $96,952.25 


In  the  power  house  a  large  amount  of  construction  work 
has  been  done  consisting  of  the  addition  of  a  1500  kw.  turbo- 
generator; four  boilers  totalling  1,140  h.p.;  one  320  tube 
economizer;  one  50  kw.  exciter  engine  and  generator;  draft 
apparatus;  addition  to  boiler  room  and  switchroom  and  one 
new  feed  pump.  This  brings  the  total  capacity  of  the  power 
house  up  to  2,440  kw.  The  electric  output  was  2,250,300  kw.h. 
Total  water  pumped  was  417,317,000  Imperial  gallons;  maxi- 
mum quantity  pumped  per  month  43,062,000  gallons  in 
June;  minimum  quantity  26,713,000  gallons  in  February; 
maximum  daily  consumption  2,023,000  gallons  on  June  26th. 
Coal  consumed  for  electricity  8,091  tons.  Coal  consumed  for 
water  pumping  1.814  tons.  Total  coal  consumed  9.905 
tons. 

Cost  is  1.2c.  per  kw.h. 

The  cost  of  production  of  energy  per  kw.h.  during  the 
last  two  years  is  as  follows: — 


1912 

Kill 

c.  per  kw.h. 

c.  per 

Coal  cost  

 647 

.604 

 513 

.67 

Plant  repairs  

 010 

.208 

 043 

.057 

Water  

 031 

.043 

 030 

.023 

Total   

  1.280c. 

1.605c 

This  shows  a  slightly  lower  operating  cost  per  unit  in 
the  power  plant  during  1912,  which  is  largely  due  to  the  in- 
creased load  and  better  operating  conditions.  These  costs 
are  figured  on  a  basis  of  8,760  hours  which  was  the  total 
number  of  hours  the  plant  was  in  operation  during  the  ^-ear. 

"Facts  and  Factors"  of  Lethbridge  Municipal  Plant 


Population   12,000 

Consumers  per  100  of  population    11!. 56 

Station  rating,  kw.*   2440 

Station  rating  per  employee,  kw.f   78.7 

Station  rating  per  capita,  watts   203.3 

Ratio  of  station  rating  to  connected  load, 

per  cent   75. 

Average  load  during  operation,  kw   :i05. 
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Ratio  average  load  to  station  rating,  per 

cent  

Annual  load  factor,  per  cent   33. 

Investment  per  kw.  of  rating   $210.00 

Investment  per  capita   43.66 

Gross  income  per  kw.  of  rating    49.33 

Gross  income  per  consumer    73.97 

Gross  income  per  capita   10.03 

Gross  income  per  $100  invested   0.0534 

Gross  income  per  kw.h.  generated   0.0534 

Ratio  of  expense^  to    gross    income,  per 

cent   85. 

Net  earnings  per  $100  invested    $4.57 

Total  hours  operations  for  the  year  ...  .  8,760 
Connected  load  '  kw. 

Incandescent  lamps    1354.5 

Motors  ...   584. 


Total  load   1838.5 

Metered  services   1,627 

Full-load  rating  of  plant,  kw  ■.    3,440 

Maximum  load,  kw   800 

Transformers  kw. 

Light   948.8 

Motors   573.2 

Total  transformers  rating    1532. 

'''Full  load  capacity  of  plant. 


fEntire  force,  station,  distribution,  clerical  and  general. 
^Includes  interest  and  taxes  but  not  depreciation. 


Electric  Machinery  Design 

At  a  meeting  of  the  Montreal  Electrical  Society  Prof. 
Alex.  M.  Gray,  B.Sc,  assistant  professor  of  electrical  engi- 
neering, McGiU  University,  lectured  on  the  "Construction 
of  Electrical  Machinery."  The  lecturer  stated  that  the  pur- 
pose of  the  address  was  to  give  in  a  simple  manner  an  ex- 
planation of  the  fundamental  principles  on  which  the  opera- 
tion of  electrical  machinery  depends  and  to  point  out  the 
recent  developments  in  the  subject  and  particularly  the  limi- 
tations which  are  met.  The  fundamental  principles  of  the 
electro-magnet,  the  generation  of  electromotive  force,  and 
of  commutation  were  taken  up,  and  the  application  of  these 
principles  in  actual  machines  was  pointed  out  and  illustrated 
with  lantern  slides.  The  following  points  of  interest  were 
brought  out. 

Every  electrical  machine,  as  for  example,  an  alternator, 
consists  of  a  magnetic  circuit  of  iron,  an  electric  circuit  of 
copper,  and  a  separating  medium  of  insulating  material  to 
prevent  the  copper,  which  is  at  a  high  potential,  from  coming 
in  contact  with  the  iron,  which  is  connected  to  the  ground. 
This  insulation  is  the  weak  point  about  such  machinery  be- 
cause it  consists  principally  of  paper,  cotton  and  mica,  none 
of  which  are  very  strong  mechanically,  and  the  two  former 
become  very  brittle  when  subject  to  a  temperature  greater 
than  90  deg.  cent,  and  then  pulverize  due  to  vibration.  Over- 
loading a  machine  increases  its  temperature  rise  and  in- 
creases the  chance  of  damage  to  the  insulating  material. 
Forced  Ventilation 

Some  pictures  of  turbo-alternators  were  shown  and  it 
was  pointed  out  that  in  order  that  the  machine  be  quiet  in 
operation  at  the  high  speeds,  and  also  that  they  may  be 
effectively  cooled,  it  is  necessary  that  they  be  totally  en- 
closed and  cooled  by  forced  ventilation.  A  6000  kilowatt 
ampere  machine  requires  35,000  cubic  feet  of  air  per  minute 
for  effective  cooling,  and  if  even  a  small  amount  of  dust  be 
in  the  air  it  will  soon  clog  up  the  air  passages  and  then  the 
machine  will  overheat;  the  air  for  such  machines  should 
therefore  be  filtered  through  cheese  cloth  or  be  passed 
through  a  spray  of  water  before  it  enters  the  machine.  The 


water  vapour  carried  into  the  machine  in  the  latter  case  has 
not  been  found  to  condense  on  or  to  damage  the  insulation. 

Due  to  the  enclosed  construction  and  to  the  depth  of 
iron  surrounding  the  rotating  part  of  a  turbo-alternator  it 
has  sometimes  been  stated  that  even  should  such  a  machine 
run  away  and  the  rotor  burst  no  damage  to  external  objects 
would  be  done  because  the  flying  parts  of  the  rotor  could  not 
get  out.  This  has  not  been  found  to  be  the  case;  when  one 
of  these  machines  did  burst  on  an  overspeed  run  some 
parts  of  it  could  not  be  found,  some  were  found  half  a  mile 
away,  and  there  was  a  large  hole  found  in  the  roof  of  the 
building.  The  surface  speed  of  a  turbo  rotor  is  about  4.5 
miles  per  min.  at  normal  speed  and  they  are  all  tested  at  35 
per  cent,  overspeed,  the  turbine  itself  is  supplied  with  an 
overspeed  device  which  cuts  off  the  steam  supply  when  the 
machine  runs  to  30  per  cent,  above  normal  speed. 

Water  wheel  generators  have  to  be  built  so  that  they 
can  run  safely  up  to  about  twice  normal  speed.  The  blades 
of  a  water  turbine  run  at  about  half  the  speed  of  the  water 
flowing.  If  then  the  load  on  the  alternator  is  suddenly 
released,  due  for  example,  to  the  opening  of  a  circuit  breaker, 
the  turbine  will  speed  up  till  the  blades  are  running  at  about 
the  same  speed  as  the  water  or  at  about  twice  normal 
speed.  It  is  not  possible  to  throttle  a  large  volume  of  water 
in  the  short  time  that  it  takes  the  machine  to  speed  up,  so 
that  all  specifications  for  alternators  to  be  connected  to 
water  turbines  should  call  for  a  test  to  be  made  on  the  ma- 
chine at  twice  normal  speed  to  ensure  that  it  is  mechanically 
strong  enough. 

In  introducing  the  subject  of  high  voltage  transformers 
it  was  pointed  out  that  a  few  years  ago  the  limit  of  voltage 
of  a  long  distance  transmission  line  was  66,000  volts,  be- 
cause the  insulators  for  such  voltage  had  to  be  long  and,  if 
of  the  pin  type  then  in  use,  were  not  mechanically  strong 
because  they  were  subject  to  bending.  With  the  introduc- 
tion of  the  suspension  insulator  the  line  insulation  problem 
was  solved  and  the  voltages  were  increased  to  110,000,  at 
which  point  it  was  found  that  the  transformers  were  begin- 
ning to  give  trouble.  Much  experimental  work  on  high  volt- 
age transformers  has  been  done  by  the  different  manufactur- 
ing companies  and  many  of  the  insulation  problems  solved, 
so  that  now  there  are  in  operation  transmission  lines  of  150,- 
000  volts  with  transformers  operating  at  that  voltage  in  the 
open  air,  and  no  one  would  say  that  the  limit  of  voltage  had 
been  reached  at  that  point. 

D.C.  Transmission 

In  competition  with  the  high  voltage  alternating  current 
system  the  Thury  direct  current  system  has  made  some  pro- 
gress and,  under  special  circumstances,  is  the  only  thing  that 
can  be  used.  With  this  system,  at  present,  voltages  as  high 
as  90,000  are  used,  but  such  voltages  have  to  be  generated 
in  revolving  machinery  with  commutators,  because  in  the 
d.c.  system  there  is  no  piece  of  apparatus  to  take  the  place 
of  the  transformer.  So  far  it  has  not  been  found  possible 
to  build  commutators  commercially  for  more  than  4,500  volts, 
so  that  for  a  90,000  volt  station  twenty  commutators  con- 
nected in  series  are  required  and  this  does  not  appeal  to 
Canadian  engineers  as  being  the  acme  of  safety,  especially 
as  each  of  the  generators  have  to  be  insulated  from  the 
ground  and  have  also  to  be  insulated  from  the  turbine  driv- 
ing them  by  insulated  couplings.  Still  further,  the  receiving 
station  requires  the  same  number  of  machines  which  must 
again  be  connected  to  alternators  because  the  distribution 
of  power  is  carried  out  by  alternating  current.  It  is  evident 
then  that  such  a  system  is  complicated  so  far  as  the  power 
station  and  the  sub-station  are  concerned,  when  the  power 
is  delivered  in  bulk,  and  that  only  a  great  saving  in  the  line 
would  compensate  for  all  the  other  complications.  It  is  in 
the  line  that  the  Thury  system  is  simple.  It  is  possible  to 
build  cables  for  90,000  volts  d.c.  and  the  power  can  be  trans- 
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mitted  through  a  single  cable  and  the  ground  used  as  a 
return. 

In  densely  populated  countries,  where  the  cost  of  a  200 
mile  right  of  way  would  be  exorbitant,  then  the  Thury 
system  may  be  considered  and  the  line  laid  as  a  single  under- 
ground cable.  In  the  proposed  transmission  from  Trollhat- 
tan  to  Copenhagen,  where  there  is  3.5  miles  of  water  to 
cross,  the  Thury  system  has  been  recommended  because  a 
cable  can  be  built  for  high  voltage  d.c.  to  be  laid  and  oper- 
ated under  water,  while  an  a.c.  cable  cannot  be  built  and  a 
transformer  station  would  be  necessary  to  reduce  the  volt- 
age to  20,000  at  which  value  power  could  be  then  transmit- 
ted across  the  water  by  a  submarine  cable. 

The  lecture  closed  with  a  discussion  of  transformer  cool- 
ing, the  several  methods  being  shown  by  slides.  For  small 
sizes  the  transformers  are  placed  in  a  tank  which  is  filled 
with  light  oil;  this  oil  circulates  due  to  the  heating  of  the 
transformer  and  carries  the  heat  from  the  hot  points  to  the 
tank  from  which  it  is  dissipated  to  the  air.  For  larger  sizes 
a  plain  tank  has  no  longer  sufficient  surface  and  the  tanks 
are  corrugated  or  are  even  cooled  by  external  pipes  which 
are  connected  to  the  tank  at  the  top  and  bottom  and  give 
a  large  increase  of  tank  surface  and  a  greater  cooling  effect 
for  a  given  floor  space.  Then  finally  the  water  cooled  trans- 
former was  shown  which  is  cooled  by  circulating  water 
through  water  pipes  in  the  top  of  the  tank  to  which  coils  the 
heat  is  carried  by  the  oil;  it  is  important  that  the  water  used 
for  such  cooling  does  not  contain  sediment  because  this  will 
clog  up  the  pipes  and  spoil  the  cooling  effect. 

The  lecture  was  followed  by  considerable  discussion  on 
the  part  of  the  members  of  the  society,  such  questions  as 
corona  formation,  wireless  transmission  of  power,  strains  on 
the  end  turns  of  transformers  and  sub-synchronous  speeds  in 
induction  motors  being  taken  up.  During  the  course  of  the 
talk,  Mr.  Gray  referred  at  some  length  to  his  article  on 
"Homopolar  Induction  Machines,"  which  appeared  in  the 
March  issue  of  the  Electrical  News. 


Western  Canada  Power  Company 

Much  interest  was  aroused  at  the  coast  recently  by  the 
announcement  of  Mr.  Wm.  McNeil,  general  superintendent 
of  the  Western  Canada  Power  Company,  to  the  effect  that 
the  company  is  contemplating  the  construction  of  a  power 
line  across  Burnaby  Municipality  to  the  North  Arm  of  the 
Fraser  River.  This  line  would  supply  power  to  a  large  por- 
tion of  Burnaby,  the  manufacturing  sites  along  the  North 
Arm  of  the  Fraser,  and  on  Lulu  Island. 

While  it  is  understood  that  a  definite  route  has  not  yet 
been  decided  on,  it  is  thought  probable  that  the  line  will 
commence  at  the  Ardley  sub-station  of  the  company,  and 
extend  along  the  Royal  Oak  road  to  the  northern  shore  of 
the  North  Arm  of  the  Fraser.  In  order  to  cross  the  river, 
the  company  is  considering  the  advantages  of  a  submerged 
cable  which  would  carry  the  power  to  Lulu  Island  at  mini- 
mum expenditure  without  interference  with  the  shipping. 
The  construction  of  this  line  will  be  of  great  benefit  to  the 
entire  Burnaby  district,  and  will  stimulate  industrial  pro- 
gress in  a  section  of  the  municipality  which  has  hitherto 
enjoyed  but  few  advantages  in  electrical  power  development. 

Twenty  Miles  During  1913 

The  result  of  a  recent  conference  held  between  Hon. 
Thos.  Taylor,  Provincial  Minister  of  Public  Works  and 
Mr.  Wm.  McNeil,  assistant  general  manager  of  the  Western 
Canada  Power  Company,  and  chairman  of  the  Burrard, 
Westminster,  Boundary  Railway  &  Navigation  Company,  is 
contained  in  the  announcement  that  the  Government  of 
British  Columbia  will  this  year  expend  $200,000  on  the  con- 
struction of  the  combined  railway  and  traffic  bridge  across 


the  Pitt  River,  to  be  used  by  the  railway  company.  It  is 
estimated  by  the  government  authorities  that  this  bridge, 
which  will  be  completed  in  1915,  will  cost  upwards  of  $700,000. 

The  Western  Canada  Power  Company  on  its  part  under- 
takes to  commence  the  construction  of  some  twenty  miles  of 
railway  this  spring  between  Stave  River  and  Pitt  River, 
and  to  complete  the  work  by  the  end  of  the  present  year. 
This  is  a  section  of  the  electric  road  to  be  ultimately  con- 
structed by  the  company  along  the  north  bank  of  the  Fraser 
River  between  Mission  City  and  Vancouver. 

Certain  amendments  to  the  railway  company's  charter 
are  being  applied  for  during  the  present  session  of  the 
Federal  Parliament,  also  an  extension  of  time  for  the  com- 
pletion of  the  railway.  As  soon  as  these  have  been  granted 
the  work  of  construction  between  Stave  River  and  the  Pitt 
will  be  commenced. 

Light  and  Power  in  Fraser  Valley 

By  the  terms  of  a  recent  agreement  with  the  municipal- 
ity of  Matsqui,  Fraser  Valley,  B.C.,  the  Western  Canada 
Power  Company,  Vancouver,  commenced  the  erection  of  pole 
lines  early  in  March  to  supply  current  for  light  and  power 
purposes  at  all  points  throughout  the  district.  Under  its 
contract,  the  company  is  to  complete  about  ten  miles  of  this 
line  within  ninety  days,  from  the  date  of  starting  work.  In 
addition  to  the  construction  of  many  miles  of  line  for  local 
distribution,  an  agreement  has  been  reached  with  the  council 
by  which  the  company  is  authorized  to  build  and  maintain 
the  big  transmission  line  from  its  main  generating  station  at 
Stave  Lake  through  Matsqui  to  Sumas.  Four  miles  of  the 
latter  line  will  run  through  Sumas  municipality,  and  for  the 
use  of  the  highway,  the  company  will  pay  an  annual  rental 
of  $400. 

Lines  will  also  be  erected  by  the  company  at  an  early 
date  to  supply  power  to  the  pumping  stations  at  the  govern- 
ment dyking  project  in  this  district.  Here  by  the  use  of  elec- 
tricity the  cost  of  operating  has  been  considerably  reduced. 
A  number  of  other  larger  users  of  power  will  profit  materi- 
ally by  the  introduction  of  cheap  electric  power  in  the  dis- 
trict. 

Fraser  Bridge  Illumination 

The  provincial  government  is  seeking  an  arrangement 
with  the  Western  Canada  Power  Company  whereby  the 
company  will  agree  to  install  the  lamps  and  furnish  the 
light  across  the  southern  half  of  the  Fraser  River  bridge  at 
New  Westminster,  thus  completing  the  lighting  equipment 
of  the  structure.  The  proposal  to  employ  city  lighting  was 
abandoned  owing  to  the  refusal  of  the  New  Westminster 
city  council  to  supply  light  for  less  than  5  cents  per  kilowatt 
hour,  a  rate  which  the  government  authorities  considered 
exhorbitant. 


Important  Coast  Developments 

Extensive  as  has  been  the  hydro-electric  development 
of  the  lower  mainland  of  British  Columbia,  the  future  of 
the  whole  of  the  Fraser  River  region  in  the  production  of 
electric  energy  by  the  utilization  of  the  water  powers  tribu- 
tary to  this  great  river,  is  such  as  to  arouse  the  liveliest 
imagination.  The  latest  proposition  to  harness  some  of  the 
mountain  streams  which  is  attributed  to  the  Mackenzie  & 
Mann  interests,  calls  attention  again  to  the  vast  resources 
of  the  province  in  this  respect. 

Not  only  throughout  the  lower  mainland,  but  right  up 
the  valley  of  the  North  Thompson  to  the  Yellowhead  Pass, 
the  development  of  power  will,  in  time,  be  a  feature  of  the 
economic  progress  of  these  regions.  It  means  intensive  set- 
tlement, a  greater  volume  of  agriculture  and  manufacturing, 
and  an  increasing  and  prosperous  trade  for  all  sections  and 
especially  the  coast  cities  of  the  province. 
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For  some  time  past  the  Mackenzie  &  Mann  interests 
liave  been  active  in  securing  water  rights  at  various  points 
on  the  line  of  the  Canadian  Northern  Pacific  Railway  in 
British  Columbia,  and  recently  the  authoritative  announce- 
ment was  made  that  the  company  intend  to  supply  light  and 
power  to  Port  Mann  and  other  points  on  the  line,  as  well 
as  to  electrify  the  entire  stretch  of  road  from  Yellowhead 
Pass  to  Port  Mann,  and  ultimately  between  Port  Mann  and 
Vancouver.  One  of  the  biggest  projects  of  the  railway  build- 
ers is  to  erect  two  dams  across  the  valley  just  east  of  Hope, 
where  the  Nicolum  River  empties  into  the  Coquahalla,  and 
erect  a  hydro-electric  plant,  at  the  confluence  of  the  two 
streams,  capable  of  developing  some  30,000  horse-power  un- 
der a  head  of  1,800  feet.  In  addition  to  the  power  from  the 
Nicolum  and  Coquahalla  it  is  also  planned  to  drive  a  tun- 
nel through  the  Divide  to  the  Sumallow  River  level,  and 
this  stream  will  then  be  in  part  diverted  from  the  Skagit  to 
the  Nicolum.  The  water  will  be  held  there  in  a  huge  storage 
reservoir  with  a  capacity  of  10,000  acre  feet.  From  this 
storage  reservoir  to  the  generating  plant,  the  water  will  be 
conveyed  by  penstock  or  tunnel.  The  company  expects  to 
divert  150  cubic  feet  of  water  through  the  tunnel  to  the 
Sumallow  to  add  to  the  large  volume  of  water  carried  by 
the  Coquahalla  and  Nicolum  rivers. 

Generating  Plant  near  Hope 

The  generating  plant  will  be  situated  about  four  miles 
east  of  Hope  Station  on  the  Canadian  North  Pacific  Rail- 
way. One  of  the  dams  will  be  ten  miles  from  Hope  and 
the  other  about  12  miles  further  eastward.  The  point  of  di- 
version of  the  Sumallow,  which  will  form  the  second  dam 
and  storage  reservoir,  will  be  some  twenty-one  miles  from 
Hope. 

Mr.  L.  N.  Jenssen,  division  engineer  for  the  Canadian 
Northern  Pacific,  who  has  been  engaged  in  surveying  and 
staking  the  project,  is  now  engaged  in  preparing  plans  and 
formulating  the  entire  scheme.  Application  for  the  lease 
of  the  water  rights  in  the  Hope  district  has  already  been 
made  to  the  water  recorder  at  Ashcroft. 

It  is  interesting  to  note  in  this  connection,  that  the 
C.  N.  P.  Railway  has  definitely  decided  to  electrify  the 
branch  line  from.  Kamloops  to  Vernon.  Mr.  R.  A.  Barton, 
who  was  the  engineer  in  charge  of  the  preliminary  develop- 
ment of  the  Couteau  Power  Company,  near  Ducks,  just 
north  of  Kamloops,  stated  recently  in  Victoria  that  the 
C.  N.  P.  Railway  has  acquired  the  charter  and  interests  of 
the  Couteau  Power  Company,  and  it  is  believed  the  com- 
pany will  utilize  the  power  plant  to  electrify  the  branch  line 
into  the  Okanagan  district.  This  power  compan>^  had  pre- 
viously provided  for  the  expenditure  of  $2,000,000  in  develop- 
ment work,  and  it  is  understood  this  will  be  undertaken  by 
the  railway  company.  Should  the  work  be  carried  out  as 
planned  the  C.  N.  P.  line  in  the  Okanagan  -will  be  operated 
as  an  interurban  line,  thus  effecting  a  considerable  saving  in 
its  operation. 

Rights  at  Other  Points 

The  company  holds  water  rights  and  licenses  at  other 
points  in  the  interior  of  the  province  with  the  apparent  in- 
tention of  their  use  in  electrical  propulsion  of  trains  across 
the  continent.  Under  the  Mackenzie  &  Mann  charter  in 
British  Columbia,  current  may  be  sold  at  any  point  on  its 
system,  or  any  use  may  be  made  of  it,  so  that  within  '.he 
next  few  years  it  is  quite  possible  the  company  may  -prove 
an  active  competitor  in  the  field  of  power  supply  in  the 
lower  mainland. 

Should  the  C.  N.  P.  Railway  definitely  decided  to  elec- 
trify its  entire  mountain  division  the  company  will  be  fol- 
lowing the  example  of  ihe  Great  Northern  and  Northern 
Pacific  companies,  which  are  also  adopting  that  course. 

It  is  now  generally   understood  at  the  coast  that  the 


Canadian  Pacific  Railway  intends  to  operate  its  trains 
through  the  projected  tunnel  at  Glacier,  B.C.,  by  eleccriC'tj-. 
and  that  the  generating  plants  to  be  erected  by  the  company 
at  Illecillewaet  and  on  the  Kicking  Horse  River,  will  be 
large  enough  to  supply  power  for  the  whole  of  the  Moun- 
tain division.  It  is  believed  that  electricity  will  be  used 
on  the  company's  lines  through  the  mountains  as  soon  as  the 
tunnel  is  completed. 


An  Electric  Truck  Campaign 

A  campaign  has  been  inaugurated  this  spring  in  the  coast 
cities  of  British  Columbia  for  the  introduction  of  electric 
vehicles.  Over  5,000  autos  are  now  in  use  in  British  Colum- 
bia, the  great  majority  of  which  are  used  at  points  near  the 
coast.  Hitherto  the  gasoline  car  has  been  the  prevailing 
type  with  a  small  scattering  of  electrics.  The  energetic 
campaign  which  is  being  inaugurated  this  spring,  however, 
has  resulted  in  bringing  electric  vehicles  before  the  public 
until  they  now  occupy  a  position  which  bids  fair  to  make 
them  a  real  competitor  of  the  gasoline  car  for  public  favor. 

The  campaign  is  being  carried  on  for  the  production  of 
both  pleasure  vehicles  and  commercial  cars.  Nearly  all 
the  types  of  electric  vehicles  are  represented  on  the  coast 
by  agencies  which  for  some  years  past  have  been  selling  a 
small  number  of  cars  annually.  The  introduction  of  these 
cars  with  their  advantages  of  cleanliness,  silent  running, 
ease  of  regulation  and  low  cost  of  maintenance  and  opera- 
tion has  attracted  attention  to  the  type  of  vehicle  and  ren- 
ders the  advance  campaign  which  is  being  carried  on  this 
spring  much  easier  than  it  would  otherwise  have  been.  Ac- 
curate statistics  as  to  the  number  of  electr.'c  pleasure  cars 
in  service  in  Vancouver  and  Victoria  are  not  available  but 
reports  from  the  agencies  indicate  that  the  total  is  now 
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worthy  of  note  and  that  it  will  probably  be  doubled  before 
next  season.  One  firm  in  \^ancouver  whicli  operates  a  gar- 
age has  made  an  attractive  oflfer  in  connection  with  the  sale 
of  electrics.  This  concern  provides  for  the  garaging  of  the 
electric,  charging  of  battery,  delivering  and  collecting  ve- 
hicle daily  for  $30  per  month,  thus  placing  at  a  cost  of  $1 
per  day  an  electric  pleasure  vehicle  at  the  service  of  the 
owner. 

In  the  field  of  electric  trucks,  the  B.C.  Electric  Railway 
Company  this  year  took  out  an  agency  for  the  General  Ve- 
hicle Company  and  have  been  pushing  the  claims  of  electric 
trucks  vigorously  in  Vancouver.  This  concern  is  now  opera- 
ting a  fleet  of  5  electric  trucks  in  connection  with  its  Van- 
couver light  and  power  service  and  it  is  pr  ibable  that  this 
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number  will  be  increased  shortly.  The  firm  reports  that 
there  is  now  in  Vancouver  a  3-ton  electric  truck  whicli  has 
been  in  constant  service  for  the  last  seven  years  and  is  to- 
day still  giving  perfect  satisfaction  although  constantly  on 
the  road.  In  Victoria  a  number  of  electric  trucks  are  in 
service  and  the  list  will  be  increased  this  season  through 
repeat  orders  by  satisfied  users  of  the  equipment  and  new 
firms  which  have  been  won  over  by  the  records  shown  by  the 
vehicles  in  actual  operation. 

To  satisfy  the  demand  for  current  for  electric  trucks, 
public  charging  stations  are  maintained  by  the  B.C.  Electric 
as  well  as  a  large  number  of  private  firms  operating  garages. 
There  are  at  least  nine  public  stations  in  Vancouver  in  addi- 
tion to  the  eight  charging  stations  maintained  by  the  B.C. 
Electric  at  its  various  sub-stations.  On  Vancouver  Island 
there  are  eight  public  charging  stations  operated  in  connec- 
tion with  garages.  In  addition  to  these  public  stations  there 
are  a  large  number  of  charging  equipments  installed  in  pri- 
vate garages.  The  B.C.  Electric  make  a  maximum  charge  of 
5  cents  per  kw.  hour  for  current  for  electric  vehicles,  this 
amount  being  reduced  as  the  consumption  increases. 

Viewing  the  field  as  a  whole  it  is  stated  that  the  out- 
look for  electric  vehicles  on  the  Pacific  coast  is  excellent. 
At  the  present  time  both  on  Vancouver  Island  and  the  British 
Columbia  mainland  public  authorities  are  taking  an  active 
interest  in  the  subject  of  good  roads. 


B.  C.  E.  R.  Sub-station  Changes 

Operations  have  been  started  by  the  British  Columbia 
Electric  Railway  Company  on  the  construction  of  a  large 
receiving  station  which  will  regulate  the  distribution  of  cur- 
rent to  the  company's  territory  on  the  southern  mainland  of 
British  Columbia.  The  site  for  the  building  is  in  D.  L.  118 
Burnaby,  just  on  the  boundary  line  of  the  city  of  Vancouver 
where  the  company  has  a  large  tract  of  land.  The  total 
expenditure  to  be  made  on  the  property  is  estimated  at 
$250,000;  The  buildings  to  be  erected  on  the  site  are  two  in 
number,  a  main  receiving  station  and  a  small  sub-station. 
Both  will  be  of  steel  frame  and  reinforced  concrete  type  of 
construction  and  fireproof  throughout.  They  will  be  one 
storey  in  height  with  an  additional  storey  for  tlie  transformer 
galleries. 

In  the  receiving  station  there  will  be  four  incoming 
lines  delivering  the  current  at  60,000  volts.  The  electrical 
equipment  will  consist  of  four  banks  of  three  transformers, 
each  with  a  total  capacity  of  30,000  kw.,  by  which  the  cur- 
rent will  be  stepped  down  from  60,000  volts  to  11,000  volts 
for  distribution  to  the  sub-stations. 

The  sub-station,  which  will  be  erected  in  connection 
with  the  receiving  station,  will  be  equipped  with  two  motor 
generator  sets  and  a  bank  of  11,000/2,200  volt  transformers. 
From  this  station  will  be  regulated  the  supply  of  current 
for  railwajf  purposes  and  for  public  and  private  lighting  in 
the  vicinity  of  the  station. 

Only  One  High  Pressure  Station 

The  electrical  equipment  of  both  stations  includes  the 
usual  installation  of  a  full  equipment  of  lightning  arresters, 
switching  apparatus,  etc.,  the  company's  electrical  engineers 
having  designed  the  stations  in  accordance  with  the  latest 
methods  followed  by  central  station  and  electric  railway 
companies.  At  the  present  time  the  current  from  the  com- 
pany's generating  station  is  sent  to  the  Vancouver  sub-sta- 
tion and  other  sub-stations  at  high  voltage.  When  the  new 
sub-station  is  completed,  the  Vancouver  station  and  other 
stations  now  connected  with  the  transmission  lines  will  be 
used  as  sub-stations,  receiving  their  current  at  11,000  volts 
from  the  Burnaby  station.  In  connection  with  the  new  ar- 
rangement the  B.  C.  Electric  will  reconstruct  its  transmission 


system  from  the  power  house  on  the  North  Arm  of  Burrard 
Inlet  to  Burnaby,  in  order  to  enable  the  current  to  be  car- 
ried at  60,000  volts. 

As  soon  as  the  Burnaby  receiving  station  is  completed 
the  company  is  planning  the  erection  of  a  similar  station 
near  Sapperton,  just  on  the  outskirts  of  New  Westminster. 
The  equipment  of  this  plant  will  be  almost  identical  with 
the  Burnaby  station  and  the  plans  call  for  an  expenditure 
of  about  .1:300,000.  From  the  Sapperton  station,  power  will 
be  sent  to  the  company's  sub-stations  in  the  South  Eraser 
Valley,  which  cover  the  supply  of  the  Eraser  Valley  inter- 
urban  line  and  the  demands  of  private  parties  for  light  and 
power  in  the  district  at  34,000  volts.  From  this  point  will 
also  be  distributed  the  current  for  the  various  sub-stations 
lying  to  the  east  of  Sapperton.  In  the  plans,  arrangement 
has  been  made  whereby  in  case  of  accident  to  the  transmis- 
sion line,  current  from  either  the  Burnaby  or  Hastings  sta- 
tion may  be  supplied  to  any  point  in  the  company's  territory. 

Another  Vancouver  Station 

In  Vancouver  the  B.  C.  Electric  is  now  erecting  a  sub- 
station covering  the  west  end  of  the  city,  the  residential  and 
apartment  house  centre.  This  building  will  be  60  by  68  feet 
in  size,  one  storey  in  height  with  an  additional  storey  for 
the  transmission  gallery,  and  fireproof  throughout.  Struc- 
tural steel  with  brick  curtain  walls  and  a  concrete  roof  are 
being  planned.  The  estimated  expenditure  on  the  station 
will  be  in  the  neighborhood  of  $100,000.  Current  will  be 
fed  to  the  building  at  11,000  volts,  transmission  lines  being 
arranged  from  the  Vancouver  sub-station  as  well  as  the 
Burnaby  receiving  station,  thus  affording  an  alternate  base 
of  supply  in  case  of  accident  to  either  lines.  The  electrical 
equipment  of  the  building  will  consist  of  two  1,000  kw.  d.c. 
motor  generator  sets,  consisting  of  11,000  volt  motors  and 
600  volt  generators,  this  equipment  regulating  the  current 
for  the  tram  lines  in  the  section  and  the  d.c.  current  used 
by  elevators  in  apartment  houses.  The  station  will  also  be 
equipped  with  one  bank  of  three  transformers  of  7,500  kw. 
capacity  for  regulating  the  private  and  street  lighting  of  the 
district. 


Personals 

Mr.  E.  S.  Jefferies  is  electr  cal  engineer  of  the  Steel 
Company  of  Canada,  Limited,  Hamilton,  Ont. 

Mr.  Alexander  Shaw  has  been  appointed  chief  claims 
agent  and  assistant  secretary-treasurer  of  the  Montreal 
Tramways  Company. 

Mr.  George  W.  Thompson,  superintendent  of  the  light 
and  power  department  of  the  City  of  Westmount,  P.Q..  has 
been  appointed  acting  controller  of  the  city. 

Mr.  Thomas  Ahearn,  president  of  the  Ottawa  Electric 
Railway  Company,  and  Mr.  James  D.  Eraser,  secretary- 
treasurer,  left  on  March  27th  for  a  two  weeks  trip  to  Cuba. 
Jamaica  and  Panama. 

Mr.  F.  D.  Burpee,  Superintendent  the  Ottawa  Electric 
Railway  Company,  was  married  in  Oswego,  X.Y..  on  Easter 
Monday.  The  ■  employees  of  the  company  presented  Mr. 
Burpee  with  a  comfortable  and  handsome  arm  chair  as  a 
wedding  gift. 

Mr.  A.  G.  Sangster,  formerly  electrical  superintendent  of 
Saskatoon,  will  open  an  ofiice  in  that  city  as  consulting  en- 
gineer on  electrical  and  hydraulic  work.  Mr.  Sangster  has 
recently  been  retained  by  the  town  of  Rosthern  in  connec- 
tion with  work  there. 

Mr.  A.  Kastella,  chief  engineer  of  the  Grand  Trunk 
power  plant  at  Stratford,  has  been  appointed  chief  engineer 
of  the  Grand  Trunk  Central  station  and  Chateau  Laurier  at 
Ottawa.  Mr.  Kastella  will  have  charge  of  the  lighting,  heat- 
ing and  equipment  of  the  terminal  and  hotel. 
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New  Vernon  Plant  in  Operation 

First  Diesel  Oil  Engine  Plant  in  British  Columbia— 
Another  Unit  will  be  purchased  at  once 

On  Monday,  February  24th,  before  a  large  interested 
gathering,  Mrs.  J.  T.  Mutrie,  wife  of  Mayor  Mutrie,  of  Ver- 
non, B.  C,  started  up  the  new  Diesel  oil  engine  set.  This 
unit  has  been  locally  named  the  "W.  H.  Smith,  No.  1,"  in 
honor  of  Alderman  Smith,  chairman  of  the  electric  light  de- 
partment. 

As  this  Diesel  engine  was  the  first  of  its  ]<ind  to  be  in- 
stalled in  British  Columbia  the  city  council  thought  it  only 
proper  and  right  that  its  operation  should  be  brought  prom- 
inently before  the  citizens  of  Vernon  and  surrounding  towns, 
and  invitations  were  issued  by  the  mayor  and  council  to  the 
members  of  the  Board  of  Trade  and  ex-councillors  of  Ver- 
non and  to  municipal  officers  of  the  neighboring  municipali-' 
ties,  to  attend  the  ceremony  of  christening  and  starting  up 
the  new  engine  at  4  p.m.  Monday,  February  24th.  A  general 
invitation  was  sent  out  to  the  Vernon  citizens  to  inspect  the 
unit  at  8  p.m.  the  same  evening. 

Before  the  engine  was  started  several  prominent  mem- 
bers of  the  city  addressed  the  guests.  It  was  pointed  out 
that  the  load  had  increased  by  50  per  cent,  during  1912  so 
that  it  would  be  necessary  to  prepare  for  a  much  larger  load 
in  the  near  future.  The  present  capacity  was  stated  to  be 
450  h.p.  but  there  was  a  600  h.p.  load  definitely  in  sight. 
Alderman  Smith,  chairman  of  the  electric  light  department 
took  occasion  to  speak  on  the  new  by-laws  which  were 
being  placed  before  the  people,  asking  for  another  Diesel 
unit  of  500  h.p.  capacity  as  well  as  extensive  additions  to  the 
street  lighting  system.  These  by-laws  have  since  been  passed 
and  call  for  the  expenditure  of  $100,000  in  the  near  future. 

Up  to  the  present  the  Vernon  plant  has  consisted  of  a 
14  in.  X  36  in.  Jenckes  tandem  compound  condensing  Corliss 
engine  running  at  92  r.p.m.  belted  to  a  200  kw.  Westing- 
house  type  S,  d.c.  generator.  Two  Jenckes  return  tubular 
boilers  of  105  h.p.  each  with  Wainwright  heater,  supply  the 
steam  for  this  equipment.  Comparative  figures  show  that 
the  fuel  consumed  during  1912,  using  cordwood  at  $6  a  cord, 
cost  $12,881,  whereas  if  oil  engines  had  been  used  it  would 
only  have  cost  $5,659.  This  saving  of  between  $7,000  and 
$8,000  is  a  large  item  and  when  the  second  Diesel  engine  is 
installed  (tenders  are  already  called)  it  is  proposed  to  let  it 


take  care  of  the  interest  and  sinking  fund  of  the  money 
raised  by  debenture.  As  the  money  invested  in  this  way 
will  be  revenue  producing,  it  is  calculated  that  the  second 
unit  will,  practically,  not  cost  the  citizens  one  cent. 

With  the  old  steam  plant  however,  although  the  cost  was 
$6  per  cord  for  wood,  the  rate  charged  was  lower  than  in 
any  other  steam  operated  plant  in  the  province.  In  spite  of 
this  the  plant  produced  sufficient  revenue  to  meet  the  opera- 


Exterior  power  house,  Vernon,  B.  C. 

ting  expenses,  the  yearly  contribution  to  the  sinking  fund, 
the  interest  on  the  investment,  allow  a  liberal  amount  of 
depreciation  on  equipment  and  still  leave  a  fair  margin  of 
profit. 

The  new  plant  is  a  200  h.p.  Mirrlees,  Bickerton  &  Day, 
4  cycle,  4  cylinder,  single  acting  Diesel  engine  operating  at 
252  r.p.m.  This  eDgine  was  installed  by  the  Canadian  Bov- 
ing  Company  of  Toronto  under  the  supervision  of  Mr.  T. 
Steele.  The  generator  is  a  direct  connected,  156  kv.a.  West- 
inghouse,  3-phase,  60  cycle,  2200  volt  unit  with  a  10  kw.  ex- 
citer unit,  110  to  140  volts,  on  the  end  of  the  generator 
shaft.  The  old  steam  plant  will  in  future,  operate  in  paral- 
lel with  the  new  generator. 

The  Vernon  plant  was  constructed  under  the  direction  of 


Interior  Vernon  municipal  oil-electric  plant— Switchboard  and  office  to  right, 
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Mather,  Yuill  &  Company,  consulting  engineers  of  Van- 
couver. During  the  erection  of  the  reinforced  concrete 
power  house  building  this  firm's  own  cement  expert  was  pre- 
sent and  tested  every  layer  of  concrete  with 
a  concrete  testing  machine.  The  electrical  work  was  in- 
stalled under  the  personal  supervision  of  Mr.  C.  Yuill.  All 
the  wiring  is  suspended  on  iron  racks  in  cement  trenches 
with  lead  encased  high  tension  cable.  From  the  switchboard 
power  and  light  circuits  run  underground,  with  lead  cable 
run  in  loricated  conduit,  to  the  centre  of  distribution  ter- 
minating at  both  ends  in  high  tension  pot  heads.  From  the 
centre  of  distribution,  which  is  central,  three  and  single- 
phase  light  and  power  circuits  will  be  run  so  that  the  volt- 
age will  have  a  minimum  drop  and  be  normal  throughout  the 
city.  On  the  different  circuits  supplying  power  outside  the 
city  limits,  pole  type  automatic  regulators  will  be  used  and 
when  the  new  construction  is  completed  the  distribution  sys- 
tem will  be  first-class  overhead  construction.  All  poles  will  be 
painted  and  stepped,  not  less  than  10  in.  diameter  at  the  small 
end,  and  the  butts  will  be  treated  with  some  reliable  com- 
pound. 

The  new  Diesel  unit  has  now  been  in  operation  running 
continuously  for  a  week  and  is  giving  every  satisfaction. 
The  engine  can  be  started  up  from  rest  in  60  seconds  and 
only  one  man  is  required  to  start  and  attend  it  during  run- 
ning. The  photographs  herewith  show  the  exterior  of  the 
power  house  and  also  the  arrangement  of  the  equipment  in 
the  power  house  with  the  superintendent's  office  surmounted 
by  the  switchboard  on  the  right  hand  side  of  the  picture. 
We  reproduce  these  photographs  through  the  courtesy  of 
the  Vernon  Photo  Company.  Mr.  R.  B.  C.  Hammond  is  the 
superintendent  of  light  and  power  in  the  city  of  Vernon. 

One  hundred  feet  from  the  power  house  two  5,000  gal- 
lon oil  tanks  purchased  from  The  Robert  Hamilton  Company 
of  Vancouver  arg  installed  below  the  ground  level,  from 
which  point  by  a  systematic  arrangement  of  piping,  the  oil 
can  be  controlled  almost  at  will,  reducing  labor  and  measure- 
ments to  a  minimum. 

Switchboard 

The  switchboard  is  mounted  on  a  concrete  and  steel 
gallery  above  the  rheostat  room  and  superintendent's  office. 
This  switchboard  is  of  5  panels  and  is  equipped  with  all  the 
usual  standard  instruments,  together  with  wattmeters,  power 
factor  meters,  synchroscope,  frequency  indicator,  etc.  The 
voltage  is  controlled  by  a  Tirrill  regulator.  By  a  system  of 
auxiliary  d.c.  bus-bars  the  two  exciter  generator  sets  can  be 
run  in  parallel,  singly,  or  either  one  excite  both  alternators. 
All  outgoing  feeder  circuits  run  from  a  feeder  panel  with 
overhead  time  limit  automatic  oil  circuit  breakers,  with  re- 
lays connected  to  the  three  legs  of  each  circuit. 

Power  House 

The  power  house  building  is  of  steel  reinforced  concrete 
construction  50  ft.  x  38  ft.  33J4  ft.  high.  Roof  is  of  fir,  dress- 
ed on  four  sides  laid  on  edge  lengthwise,  and  nailed  together 
with  6  in.  steel  wire  nails  spaced  two  feet  apart.  These  rest 
on  steel  trusses,  with  a  covering  of  one-quarter  inch  hair 
felt,  completed  with  a  layer  of  Johns  Manville  Asbestos 
roofing.  The  walls  and  pilasters,  both  inside  and  out,  are 
neatly  finished  off  with  a  cement  plaster  containing  an  ap- 
proved waterproofing  agent,  finally  finished  up  with  a  wash 
of  neat  cement.  Below  the  switchboard  gallery  is  a  spacious 
room  for  the  superintendent's  office,  rheostat  room,  and 
bathroom  containing  white  enamel  bath,  toilet  and  wash 
basin,  for  the  use  of  the  engineers  when  coming  off  duty. 
After  the  installation  of  the  500  h.p.  oil  engine  this  coming 
fall,  the  floors  will  be  tiled  and  the  walls  painted.  Under- 
writers' doors  and  windows  are  used  throughout,  making  the 
building  fireproof  in  every  detail.    All  the  interior  wiring  is 


run  in  loricated  conduit  which  was  imbedded  in  the  con- 
crete during  erection. 

Light  and  Power 

The  street  lighting  system  consists  of  72-T/2  amp.  en- 
closed arcs,  and  80-100  watt  series  tungsten  lamps.  Plans 
for  the  erection  of  ornamental  cluster  light  standards  for  the 
principal  avenues  are  now  being  made. 

The  power  rates  are — a  definite  fixed  charge  of  $1  per 
h.p.  per  month  of  maximum  demand,  to  be  determined  by 
watt  meter  tests  at  least  every  six  months,  under  maximum 
working  conditions  of  the  motor,  and,  in  addition  to  the  fixed 
charge,  the  actual  energy  consumed  to  be  charged  for  at 
these  rates: — First  100  kw.  hours  at  05c  per  kw.  hour;  101 
to  200  kw.  hours  at  04c  per  kw.  hour;  201  to  500  kw.  hours  at 
03Hc  per  kw.  hour;  501  to  1000  kw.  hours  at  03c  per  kw. 
hour;  1001  to  2000  kw.  hours  at  03i^c  per  kw.  hour;  2001 
kw.h.  and  over  at  02c  per  kw.hour;  all  less  10  per  cent,  if 
paid  within  10  days. 

The  light  rates  are — 10c  per  kw.  hour,  less  20  per  cent, 
if  paid  within  10  days,  which  is  practically  8c.  Maximum 
charge  $1.25  per  month  including  meter  rent.  Power  rates 
are  granted  to  consumers  using  electrically  operated  domes- 
tic conveniences,  when  a  separate  circuit  and  meter  is  in- 
stalled. 

A  Neat  Saskatchewan  Plant 

Canora  also  instals  a  Gas- Electric  Unit— Local  Isolated 
Plants  closing  down— Modem  Street  Lights. 

Within  the  past  two  months  there  has  been  completed  at 
Canora,  Sask.,  the  installation  of  an  electric  light  plant.  The 
increasing  demand  of  towns  in  the  west  for  the  comforts  of 
civilization,  added  to  the  keen  competition  between  the 
various  municipalities  has  caused  and  is  causing  great  strug- 
gles for  civic  improvements  in  order  to  attract  settlers,  man- 
ufacturers and  merchants,  etc.,  to  find  better  attractions  in 
one  particular  town  than  any  other.  Almost  the  first  im- 
provement of  any  importance  is  the  introduction  of  electric 
lighting,  and  often  in  small  towns  hotel  keepers  have  found 


Switchboard,  exciter  and  generator,  Ca«ora. 


it  a  necessary  commodity  and  have  therefore  installed  small 
battery  sets.  (Tn  this  town  the  two  biggest  hotels  had  plants 
of  their  own  but  as  would  be  expected  they  are  now  connect- 
ed to  the  municipal  plant).  It  is  then  to  be  anticipated  that 
great  strides  will  be  made  in  the  number  of  municipal  plants 
in  the  near  future  owing  to  the  rapidity  with  which  the  popu- 
lation of  the  west  is  increasing  and  highly  important  that  the 
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people  get  competent  engineers  to  advise  them  as  to  the 
best  system  to  adopt  for  their  individual  cases  and  so  pre- 
vent the  various  municipalities  from  entering  into  an  un- 
profitable undertaking. 

The  town  of  Canora  recognizing  that  they  had  reached 
a  point  at  which  they  would  benefit  by  the  addition  of  an 


a  well  of  25  feet  diameter  to  one  wall  of  the  building,  the 
whole  of  this  wall  is  carried  on  a  reinforced  concrete  beam 
supported  at  four  points  on  solidly  built  piers.  The  maximum 
span  between  two  piers  is  20  ft.  and  1%  in.  round  steel  was 
used  for  reinforcing.  The  nature  of  the  ground  and  the 
presence  of  a  layer  of  quicksand  made  it  of  the  utmost  im- 


O 
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Plan  showing  distribution  system  adopted  for  Canora's  street  lighting. 


electric  light  plant,  employed  the  services  of  consulting  en- 
gineers to  prepare  reports  on  systems  using  as  prime  movers 
(1)  steam  engine;  (2)  gas  engine;  (3)  oil  engine;  the  engi- 
neers being  instructed  to  take  into  account  the  capital  ex- 
penditure, maintenance  costs,  depreciation,  etc.,  of  each  sys- 
tem. The  engineers  appointed  were  Messrs.  Bowring  & 
Logan,  of  Winnipeg,  and  acting  under  their  advice  the  coun- 
cil decided  to  install  a  crude  oil  engine  of  the  Diesel  type 
as  prime  mover.  The  low  cost  of  crude  oil,  low  standing 
charges  of  the  plant,  the  easy  operation,  and  reliability  of 
this  engine,  entered  into  consideration  in  deciding  upon  in- 
stalling the  installation  of  this  prime  mover. 

The  town  having  decided  on  going  ahead  with  the  work, 
also  determined  that  no  reasonable  expense  should  be  spared. 
The  complete  plant  includes  a  new  building,  engine,  gener- 
ator and  exciter,  switchboard  and  auxiliary  apparatus  and  a 
pole  line. 

The  building  includes  (1)  space  for  a  pressure  system  of 
fire  protection  already  installed;  (2)  Fire  Hall  for  hose  reels 
and  chemical  fire  engine;  (3)  room  for  firemen's  quarters: 
(4)  hose  drying  tower,  and  (5)  space  for  future  unit  (to  be 


End  view  showing  exciter  and  generator. 


used  for  municipal  offices  temporarily).  In  few  towns  would 
a  building  be  found  which  would  present  such  a  handsome 
and  solid  appearance,  its  construction  being  practically  fire- 
proof. The  walls  are  of  red  brick  and  the  roof  is  covered 
with  Rubberoid  Roofing.    Owing  to  the  close  proximity  of 


portance  that  great  care  be  taken  to  insure  good  founda- 
tions and  good  footings.  The  latter  being  placed  on  blue 
clay. 

The  engine,  generator  and  exciter  was  purchased  from 
the  Northwestern  Electric  Company,  of  Regina,  Sask.  It 
is  a  direct  connected  set  of  compact  and  neat  design,  made 
up  of  a  Willans  two  cylinder  Diesel  engine,  Bruce  Peebles 
generator  and  exciter  rated  as  follows: — engine  100  h.p.,  240 
r.p.m.;  generator  63  kw.,  2200  volts,  3-phase,  60  cycle,  240 
r.p.m.;  exciter  30-80  volts,  20  amps.,  240  r.p.m. 

The  engine  is  connected  to  a  filter  which  is  in  turn  con- 
nected to  a  200  gal.  reservoir  situate  in  the  building,  and 


Engine  and  large  fly  wheel,  Canora,  Sask. 

thence  through  a  hand  pump  to  the  main  reservoir  outside 
the  building.  The  oil  is  fed  by  gravity  from  the  200  gal. 
tank  to  the  filter  and  then  to  the  engine.  A  small  quantity 
of  coal  oil  is  kept  in  a  separate  compartment  of  the  filter 
and  used  for  starting  purposes  and  also  for  about  five  min- 
utes before  shutting  down  the  engine.  This  is  not  absolute- 
ly necessary,  but  is  advisable  in  order  to  clean  the  cylinders. 

To  most  readers  the  operation  of  a  Diesel  engine  is 
well-known,  but  as  the  machine  is  likely  to  be  of  importance 
in  generating  plants  of  the  future  it  may  be  well  to  give  a 
brief  description  of  it.  The  engine  is  a  four  cycle  engine 
and  is  nearer  to  the  ideal  Carnot  cycle  than  any  type  known. 
On  the  first  down  stroke  air  is  drawn  into  the  cylinder  and 
during  the  second  stroke  the  air  is  subjected  to  compression 
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of  a  very  high  degree  and  is  therefore  heated  to  a  high  tem- 
perature. On  the  third  stroi<e,  immediately  after  tiie  pistcdi 
lias  started  in  the  downward  direction,  crude  oil  is  sprayed 
in  and  is  evaporated  and  ignited  by  the  high  temperature  oi 
tile  compressed  air  and  not  by  any  other  means.  Tiie  fourth 
stroke  of  the  engine  is  upward  and  the  burnt  gases  are  ex- 
hausted. It  is  therefore  apparent  that  in  a  two  cylinder 
engine  there  is  one  explosion  to  every  revolution.  In  f)rder 
to  force  the  crude  oil  into  the  cylinder  a  small  compressor, 
mounted  on  the  main  shaft  of  the  engine  is  used  and  the 
pressure  is  so  regulated  as  to  be  well  above  the  cylinder 
compression  thereby  enabling  the  oil  to  be  forced  into  the 
cylinder.  This  compressor  is  also  used  for  pumping  air  into 
reservoirs,  which  air  is  used  for  starting  purposes  at  a  pres- 
sure of  about  6,'5  to  75  atmospheres. 

The  tests  carried  out  at  the  completion  of  the  instal- 
lation speak  well  for  the  quality  of  the  apparatus  and  is 
highly  creditable  to  the  manufacturers  The  figures  given 
below  show  well  the  low  running  costs  as  regards  fuel  as 
crude  oil  is  bought  at  K!c  a  gallon  F.O.B.  Canora.  They 
also  show  that  the  actual  consumption  comes  well  within  the 
guaranteed  figures. 

Consumption  in  lbs.  of  Oil  per  B.h.p. 

Actual  Guaranteed 

Full  load  per  B.h.p  468  .494 

Ten  per  cent,  overload  per  B.h.p.    .  .471 

Half   load   per    B.h.p  565  .59!) 

Tests  were  also  carried  out  on  speed  regulation  and  the 
governor  worked  in  a  highly  satisfactory  manner.  The  usual 
tests  were  made  on  the  generator  and  exciter  and  the  figures 
obtained  were  well  within  the  guarantees. 

The  distribution  system  adopted  was  one  which  has  been 
proved  satisfactory  in  some  eastern  towns  and  is  giving  every 
satisfaction  in  Canora.  The  accompanying  sketch,  Fig.  4, 
shows  the  method  adopted.  The  solenoid  switches  were  sup- 
plied by  the  Electrical  Repairs  &  Maintenance  Company. 

The  street  lighting  has  been  highly  commended  by  all 
who  have  seen  it,  and  makes  a  bright  and  attractive  town 
where  before  at  nights  the  streets  were  all  darkness.  The 
main  street  is  lit  in  the  down-town  section  by  lights  on  both 
sides  of  the  street.  These  lights  are  placed  on  poles  90  yards 
apart,  two  lights  of  60  watts  each  being  located  on  each  pole, 
one  over  the  sidewalk  and  one  over  the  road.  The  upper 
portion  of  the  main  street  is  similarly  lighted  but  the  poles 
are  on  one  side  of  the  street  only.  The  side  streets  are  lit 
with  100  watt  lamps  placed  about  150  yards  apart.  All  the 
lights  are  placed  at  least  13  ft.  6  in.  above  the  ground  and 
give  a  really  good  and  efficient  illumination. 

The  work  from  start  to  finish  was  carried  out  at  Canora 
under  the  direction  of  Mr.  G.  H.  Stevens,  who  was  employed 
as  resident  engineer  for  the  work.  It  speaks  well  for  both 
Mr.  Stevens  and  his  employers  that  since  the  starting  up  of 
the  plant,  there  has  not  been  the  slightest  hitch  in  its  run- 
ning nor  any  shut  down. 

In  addition  to  equipment  already  mentioned,  other  orders 
for  various  supplies  were  placed  as  follows: — meters.  Cham- 
berlain &  Hookhani  Meter  Company;  transformers,  Packard 
Electric  Company;  line  material.  Northern  Electric  &  Manu- 
facturing Company;  switchboard.  Can.  General  Electric  Co. 


The  Western  Canada  Power  Company,  Vancouver, 
whose  contract  with  the  British  Columbia  Electric  Railway 
for  the  supply  of  power  was  announced  some  time  ago,  have 
placed  the  contract  for  two  i:i,000  h.p.  double  Francis  tur- 
bines with  Messrs.  Escher  Wyss  &  Company,  Montreal; 
these  units  to  be  installed  at  an  early  date.  The  same  com- 
pany will  supply  two  inlet  drum  gates.  The  dam  at  Stave 
Falls  will  be  raised  to  elevation  240  feet  so  as  to  create  addi- 
tional storage  capacity  in  the  Stave  River  and  the  Stave  Lake. 


Saskatoon's    Steam  Plant 

New  Power  House    3500  Kilowatts  in  Generator 
Capacity— Fully  Equipped  Boiler  Room 

The  illustrations  herewith  show  typical  views  of  Saska- 
toon's new  power  house  and  power  generating  equipment. 
The  capacity  of  the  generating  equipment  is  now  approxi- 
mately .'5500  kilowatts.  Tiii>  is  contained  in  a  new  brick  and 
steel  power  house  150  ft.  by  80  ft,  40  ft.  in  height,  which  the 


Saskatoon  Municipal  Power  House. 


city  has  just  completed.  The  power  house  is  divided  into 
two  parts  by  a  brick  partition,  one  part  100  ft.  by  80  ft.  for 
the  boilers,  and  the  other  part  50  ft.  by  80  ft.  for  the  engines 
and  generators.  Underneath  the  engine  and  generating 
room  is  a  10-ft.  basement  for  condensers,  conductors,  etc.  A 
10-ton  travelling  crane  is  installed  overhead. 

The  equipment  at  present  installed  is  as  follows:  one 


Interior  View  Saskatoon  Power  House. 


2000-kw..  :i:!00  volt.  :>-piiase,  do  cycle,  IS  r.p.m.  generator 
direct-connected  to  a  reactive  type,  l>-stage  P;irsons  steam 
turbine  with  an  oNcrlnad  capacity  of  25  per  cent,  for  twenty- 
four  hours,  supplied  by  the  Allis-Chalmers  Company  of  Mil- 
waukee; one  937  kv.a.,  2300  volt,  2-phase.  CO  cycle,  150  r.p.m. 
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Engine  room  during  construction,  Saskatoon. 


C.G.E.  generator  direct-connected  to  a  Robb  vertical  cross- 
compound  engine  and  one  500  kw.,  2300  volt,  2-phase,  60 
cycle,  150  r.p.m.  Allis-Chalmers-Bullock  generator  direct- 
connected  to  a  Robb  cross-compound  engine.  The  exciters 
are  tw^o  75-kvvf.,  125  volt,  2400  r.p.m.  Allis-Chalmers  type 
direct-connected  to  Parsons  steam  turbines,  and  one  40-kw., 
125  volt,  300  r.p.m.  C.G.E.  type  direct-connected  to  a  Robb 
engine. 

The  street  railway  is  served  by  two  300-kw.,  600  volt, 
600  r.p.m  direct  current  generators,  direct-connected  to  two 
2300  volt,  3-phase,  60  cycle  synchronous  motors. 

The  main  switchboard  shown  herewith  consists  of  twelve 
panels  as  follows,  from  left  to  right  of  the  figure;  four 
feeder  panels;  one  panel  for  Tyrrill  regulator;  one  blank 
exciter  regulator;  one  panel  for  40  kw.  exciter;  one  panel 
for  937  kv.a.  generator;  one  panel  for  2000  kw.  generator; 
two  panels  for  the  75  kw.  exciters;  one  panel  for  a  curve 
drawing  wattmeter. 

The  street  railway  switchboard  has  five  panels  as  fol- 
lows: one  feeder  panel,  two  direct  current  generator  panels 
and  two  alternating  current  synchronous  motor  panels. 


Equipped  with  automatic  control,  Saskatoon. 


The  main  streets  in  Saskatoon  arc  lighted  by  tungsten 
in  five-light  ornamental  standards,  but  the  dutlying  streets 
are  supplied  with  arc  equipment.  These  include  two  50-light, 
6.6  amp.  magnetite  sets  and  two  25-light,  6.6  amp.  sets  with 
a.c.  series  lamps. 

The  boiler  room  equipment  consists  of  eight  500  h.p. 


Main  switchboard,  twelve  panels.  Saskatoon. 


Babcock  &  Wilcox  boilers  equipped  with  travelling  grates, 
steam  superheaters  and  Green  fuel  economizers.  The  coal 
is  elevated  from  a  bin  beneath  the  railway  cars  by  an  end- 
less belt  to  a  coal  bunker  of  600  tons  capacity  situated  over 
the  boilers.  From  this  point  it  feeds  down  to  the  hoppers 
of  the  travelling  grates.  Each  boiler  is  equipped  with  an 
automatic  coal  weighing  machine.  There  is  also  supplied 
a  motor-driven  ash  conveyor  to  carry  ashes  away  from  the 
boilers  as  soon  as  they  are  dumped  from  the  travelling 
grates.  The  coal  and  ashes  are  all  handled  automatically 
from  the  time  the  coal  leaves  the  bins  beneath  the  cars  till 
the  ashes  are  dumped  outside  the  car  house  to  be  carted 
away.  A  forced  draft  is  furnished  by  two  motor-driven 
fans.    There  are  also  two  engine-driven  fans  as  auxiliaries. 

The  power  house  also  contains  two  condenser  pumps  of 
840  gallons  capacity  per  minute  under  40  ft.  head  driven  by 
two  220  volt,  10  h.p.  motors  and  two  condenser  pumps  of 
3500  gallon  capacity  under  a  40  ft.  head  driven  by  two  220 
volt,  25  h.p.  motors. 

The  power  house  staff  for  each  of  the  three  shifts  of 
eight  hours  includes  one  switchboard  operator,  one  engi- 
neer, two  oilers,  one  fireman.  The  cost  of  generating  figures 
out  at  2^c  per  kw.  hour  at  the  switchboard.  Soft  coal  costs 
$7  per  ton  F.O.B.  the  power  house. 

With  the  exception  of  a  few  run-offs  the  street  railway 
was  put  into  operation  without  a  hitch  and  is  proving  very 
successful.  The  system  in  the  near  future  will  be  extended 
to  the  town  of  Sutherland,  two  miles  from  the  city.  Suther- 
land has  offered  to  build  the  line  if  the  city  will  operate  cars 
over  it. 


Waneta  Development  Company 

-According  to  a  recent  announcement  made  by  Mr. 
Da\id  Walmsley,  of  Nelson,  B.C.,  one  of  the  directors  of 
the  Waneta  Development  Compan}',  upwards  of  $75,000  will 
shortly  be  expended  by  the  company  on  its  proposed  power 
plant  at  the  junction  of  the  Salmon  and  Pend  d'Oreille  rivers 
near  Waneta,  under  a  bond  of  $10,000  which  has  been  de- 
posited with  the  provincial  government  as  a  guarantee  of 
good  faith.  It  is  understood  that  the  plant  will  be  of  an 
initial  2500  horse-power  development,  and  so  constructed  as 
to  permit  of  future  extensions.  The  plans  of  the  company 
also  include  the  construction  of  a  power  line  to  Sheep  Creek, 
to  supply  the  mines  in  that  district,  and  possibly  later  an  ex- 
tension to  Salmo.  The  project  is  backed  by  capital  from 
the  United  States,  but  was  originally  mooted  by  the  Pacific 
Exploration  Company  some  years  ago. 
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A  Well  Designed  Sub-station 

On  the  Electric  Power  Company's  Line  to  Serve  the 
Canada  Cement  Company,  Belleville 

Owing  to  recent  extensions  and  improvements  in  the 
Canada  Cement  Company's  Belleville  mill,  they  will  require 
additional  electric  power  to  operate.  I'"or  the  past  year  and 
a  half  this  mill  has  been  driven  electrically  by  power  fur- 
nished by  the  Electric  Power  Company.  About  1200  h.p.  has 
been  used,  this  being  furnished  through  a  sub-station  step- 
ping down  from  44,000  to  480  volts,  and  located  on  the  ce- 
ment company's  property.  The  sub-station  as  originally 
constructed  contained  3-750  kv.a.,  CO-cycle,  :i-phase,  water- 
cooled  transformers,  ratio  44,000  to  600  volts,  together  with 
2-750  kv.a.,  .'j-phase  auto-transformers,  ratio  600  to  400  volts. 
This  allows  of  the  use  of  standard  750  kv.a.,  3-phase  trans- 
formers, as  adopted  1)y  the  Electric  Power  Company,  there 
being  now  18  similar  transformers  of  this  particular  size  on 
the  system.  These  transformers  have  been  furnished  by  the 
Canadian  General  Electric  Company.  The  high  tension 
windings  are  arranged  for  44,000  volts,  with  taps  for  43,000 
40,000  and  38,000  volts.  The  low  tension  windings  are  ar- 
ranged so  as  to  be  interchangeable  for  600  and  2,400  volts, 
so  as  to  feed  directly  to  large  mills  or  factories,  using  550 
volt  motors,  or  into  local  distribution  systems  using  2,300 
volt  service  transformers.  For  either  the  600  volt  or  the 
2,400  volt  connection  the  low  tension  windings  are  delta  con- 
nected. The  2,400  volt  windings  can  be  "Y"  connected,  and 
the  neutral  brought  out,  thus  giving  4,160  volts,  4- wire,  3- 
phase,  which  method  of  distribution  is  already  in  use  from 
several  of  the  Electric  Power  Company's  sub-stations,  in  the 
vicinity  of  which  the  load  is  suf?iciently  scattered  to  warrant 
the  higher  voltage  for  distribution. 

The  4,160  volt,  3-phase,  4-wire  system  has  some  very  dis- 
tinct advantages  for  such  work,  in  that  it  allows  of  the  dis- 
tribution of  power,  with  a  cost  for  distributing  copper  of 
hardly  more  than  one-third  the  amount  required  for  a  3- 
phase,  3-wire,  2,400  volt  system,  while  at  the  same  time  stan- 
dard light  and  power  transformers  wound  for  a  primary  volt- 
age of  2,200  volts  can  be  used,  one  side  of  the  transformer 
being  connected  to  the  neutral.  The  radius  of  distribution 
from  each  sub-station  is  increased  to  such  an  extent  that  a 
smaller  number  of  sub-stations  are  required  on  the  system. 


Tlie  auto-transformers  for  stepping  down  from  600  to 
480  volts  are  considerably  smaller  and  of  lower  cost  than 
double  winding  transformers,  and  it  was  considered  advis- 
able to  use  ihem  to  sujjply  power  to  the  440  volt  motors  in 
the  cement  mill  rather  than  build  special  transformers  to  step 


Section  Belleville  cement  sub-station 

down  from  44,000  \  olts  to  the  motor  voltage.  The  power  de- 
mand at  this  mill  has  recently  Ijeen  considerably  increased, 
so  that  it  has  been  necessary  to  build  an  addition  to  the  sub- 
station and  install  a  third  750  kv.a.  transformer  and  an  auto- 
transformer.  The  extensions  to  the  sub-stations  have  been 
made  in  such  a  way  that  space  is  left  for  a  fourth  trans- 
former, if  sr.ch  becomes  necessary.  The  sub-station  is  also 
built  in  such  a  way  that  extensions  can  be  made  indefinitely 


Main  floor  plan  Belleville  sub-station  of  the  Electric  Power  Company 
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Vertical  cross-section  Belleville  sub-station,  to  serve  the  Canada  Cement  Company 


for  the  installation  of  additional  transformers.  The  building 
is  of  simple  rectangular  type,  see  drawings  herewith,  and  in 
addition  to  the  transformers  and  low  tension  switching  equip- 
ment, it  contains  a  44,000  volt  oil  circuit  breaker  and  an  elec- 
trolytic lightning  arrester,  the  horn  gap  and  choke  coils  for 
which  are  mounted  outside  of  the  station.  In  order  to  dis- 
mantle a  transformer  for  repairs  it  is  lowered  through  a 
hatchway  to  the  cellar,  thus  decreasing  considerably  the  head 
room  required  in  the  station.  An  oil  tank  and  oil  pump  are 
located  in  the  basement,  and  will  take  care  of  transformer  oil 
during  erection  or  repairs.  The  load  now  carried  by  this 
sub-station  is  in'  the  neighborhood  of  2,000  h.p.,  and  as  usual 
with  cement  mill  loads,  the  load  factor  is  exceedingly  high, 
as  the  mill  operates  24  hours  a  day  with  fairly  constant  load. 
Pits  are  arranged  below  the  transformers,  so  that  in  case  of 
an  escape  of  oil  from  any  transformer  it  will  be  entirely  con- 
fined to  the  pit  of  the  transformer,  from  which  it  escapes. 
A  good  supply  of  water  for  cooling  transformers  was  not 
readily  available,  therefore  a  wooden  tank  lined  with  gal- 
vanized iron  and  set  of  cooling  trays  was  erected  next  to  the 
sub-station.  This,  together  with  a  ]  in.  motor  driven  tur- 
l)ine  pump,  provides  cooling  water  for  the  transformers.  A 
transformer  transfer  truck  running  on  rails  on  the  main  floor 
of  the  station  provides  for  the  moving  of  the  transformers. 


Power  Situation  in  Lethbridge 

Valuable  Report  on  the  Relative  Merits  of  Water  Power, 
Gas  Firing,  Gas  Engines  and  Coal 

The  report  by  Mr.  K.  A.  Ross,  consulting  engineer, 
Montreal,  on  the  power  situation  in  Lethbridge,  is  valuable 
in  its  discussion  of  the  relative  merits  of  different  forms  of 
prime  movers,  applicable  to  that  section  of  the  country. 
Mr.  Ross  reported  as  follows: 

The  existing  power  conditions  in  the  City  of  Lethbridge 
are.  briefly,  as  follows: — population,  12,000;  boiler  horse- 
power, 2,280;  generating  equipment,  2,438  kw. ;  maximum  peak 
for  1912,  1,000  kw. ;  night  load,  200  kw. ;  daily  load  factor 
average  per  year,  .iO  to  per  cent.;  total  customers,  1,500; 
cost  of  coal  from  municipal  mine,  $1.().5;  heat  value  of  coal, 
I'.T.U.,  O.SOO;  capital  cost  per  kw.  rif  station,  including 
Iniildings,  $128. 

Looking  over  the  station  T  found  a  lirst-class  equip- 
nii-nt,  silualcd  at  llic  mnutli  of  a  mine  producing  a  fair  grade 


of  coal,  the  whole  indicating  a  plant  from  which  the  best 
economy  should  be  expected,  the  only  matter  which  would 
tend  to  reduce  its  inherent  efficiency  being  the  small  amount 
of  load  carried  as  compared  with  the  capacity  of  the  plant. 
The  surplus  capacity  at  present  unused  is  given  by  the  1,500 
kw.  turbine  which  has  recently  been  added  in  anticipation  of 
future  growth,  and  although  at  the  present  time  the  equip- 
ment is  largely  in  excess  of  present  demands.  I  cannot  but 
feel  that  the  size  of  turbine  unit  adopted  was  wise  in  view  of 
probable  growth.  The  situation,  therefore,  is  that  at  the  pre- 
sent moment  the  production  costs  are  burdened  with  the 
charges  on  the  additional  equipment  necessary  to  provide 
for  future  growth,  but  which  is  not  at  the  present  time  fully 
utilized. 

Water  Power 

It  has  been  suggested  that  power  might  be  derived  from 
the  Belly  River,  at  a  point  some  distance  from  the  present 
power  station,  where  it  is  claimed  that  a  damsite  is  possible. 

In  dealing  with  this  question  the  records  of  the  govern- 
ment show  that  the  flow  of  the  Belly  River  at  the  point 
falls  as  low  as  120  feet  per  second.  If,  however,  we  consider 
a  total  of  200  fee't  as  available  and  the  possibility  of  obtain- 
ing a  50-foot  head,  which  I  understood  is  as  high  as  can  pos- 
sil)ly  be  got,  the  total  derived  will  only  be  830  horse-power. 
What  the  conditions  are  during  winter  we  do  not  know  from 
government  reports,  as  no  records  are  taken,  but  the  prob- 
ability is  that  the  flow  is  very  low,  indeed,  at  the  time  when 
your  power  requirements  are  greatest.  It  would  appear, 
therefore,  that  in  view  of  the  cost  and  uncertainty  of  power 
obtained  by  the  construction  of  an  expensive  dam  across 
the  ri\'er,  it  is  not  within  the  bounds  of  commercial  possi- 
bility. 

Gas  Firing  for  Boilers 

I  understand  that  the  price  of  10,500  b.t.u.  gas  at  Leth- 
Inidge  is  15  cents  per  1,000.  For  the  purpose  of  boiler  firing 
this  is  equivalent  to  9,500  b.t.u.  coal  at  3.80.  It  will  therefore 
be  seen  that  there  would  be  no  advantage  in  using  gas  for 
this  purpose  when  your  coal  only  costs  $1.65  per  ton.  If 
gas  were  adopted  your  investment  in  coal  mine,  bunkers, 
conveying  machinery  and  stokers  would  be  thrown  away, 
and  an  additional  investment  of  $500.00  per  boiler  would  have 
to  be  made  for  gas-firing  equipment,  and  little  would  be  saved 
in  the  way  of  labor,  as  your  coal  is  handled  and  fired  by  ma- 
chinery at  present. 

Gas  Engines 

Consideration  might  lie  given  to  gas  engines,  provided 
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your  equipment  were  not  already  installed,  and  this  purely 
on  the  basis  of  saving-  of  fuel,  as  the  capital  cost  of  the  gas 
engine  equipment  will  he  about  the  same  as  that  of  ymir  pre- 
sent station  per  horse-power. 

From  some  rough  figures  1  have  made  it  appears  that 
under  condition  of  a  new  plant  being  established,  gas  en- 
gines might  l)e  a  serious  competitor  to  your  present  equip- 
ment, even  with  coal  at  the  low  price  which  you  pay,  and 
it  may  be  that  improvements  in  gas  engines  or  the  develop- 
ment of  the  gas  turbine  may  make  it  possible  for  you  to 
make  extensions  in  later  years  with  gas  engines,  but,  at 
the  present  time  and  under  existing  conditions,  until  your 
load  has  increased  sufficiently  to  warrant  additions,  the  gas 
engine  equipment  appears  to  be  unacceptalile. 

Transmitted  Power 

It  has  been  suggested  that  power  could  be  generated  at 
one  of  the  coal  mines  adjacent  to  Lethbridge  from  slack 
coal,  and  transmitted  to  the  city,  at  a  cost  to  you  less  than 
you  are  generating  at  present,  or  may  in  future. 

The  only  possible  condition  under  which  this  seems 
probable  would  be  that  the  coal  mine  had  a  very  large 
equipment  or  electrical  machinery  for  its  own  use,  and  really 
sold  you  the  surplus  power  generated.  It  must  not  be  for- 
gotten in  this  connection  that  the  only  saving  would  be  the 
coal,  as  in  order  to  obtain  the  same  results  which  you  should 
obtain  with  your  plant,  the  company  would  have  to  install 
apparatus  of  equal  efficiency,  which  would  cost  as  much  to 
them  as  to  you,  viz.,  about  $128  per  kilowatt;  in  addition, 
they  would  have  to  provide  a  transmission  line,  possibly 
seven  or  eight  miles  long,  over  which  the  power  would  have 
to  be  transmitted  at  6,600  or  12,000  volts,  and  a  stepdown 
station  and  switching  equipment  provided  by  them  to  re- 
duce to  3,200  volts  for  use  in  Lethbridge. 

This  would  mean  that  their  total  capital  investment 
would  be  higher  than  yours,  and  it  would  seem  entirely 
probable  that  with  the  small  amount  of  power  used  at  pre- 
sent in  Lethbridge  and  the  low  factor  which  you  have  that 
the  saving  in  fuel,  if  it  cost  nothing  at  the  mouth  of  the 
mine,  would  be  eaten  up  by  fixed  charges  for  line  and  trans- 
former equipment  and  their  necessary  attendance,  repairs, 
etc. 

However,  of  the  bare  possibility  that  a  less  rate  might 
be  obtained  from  the  source  than  it  is  costing  you  at  pre- 
sent, it  might  be  advisable  to  enter  into  negotiations  with 
these  companies,  sending  them  a  maximum  load  curve  of 
your  station  for  last  year  and  also  a  minimum  summer  load 
curve,  explaining  that  power  should  be  delivered  to  you  at 
2,300  volts  on  your  switchboard  at  Lethbridge  to  render  a 
comparison  possible,  and  intimating  that  the  loads  from 
your  past  experience  might  be  expected  to  increase  at  a 
certain  rate  per  year. 

Suggested  Procedure 

As  will  be  seen  by  the  above,  I  am  of  the  opinion  that 
with  the  equipment  at  present  installed,  and  the  fact  that 
coal  can  be  had  cheaply,  practically  at  the  door  of  the  power 
house,  it  is  very  improbable  at  the  present  time  that  you 
can  devise  any  other  means  of  obtaining  power  as  cheaply 
as  with  your  present  equipment,  but  that  the  best  results  in 
your  plant  will  not  be  obtained  until  your  loads  are  very 
largely  increased. 

I  submit  herewith  a  load  diagram  corresponding  roughly 
to  your  demand  during  December  of  last  year.  On  this 
diagram  I  have  cross-hatched  the  area  representing  the  out- 
put during  peak  load  of  the  year,  and  have  also  indicated 
the  safe  capacity  of  the  plant — in  other  words,  the  load  in 
kilowatts  which  you  could  safely  sell,  considering  that  if 
one  or  other  of  your  small  engines  is  broken  down,  the  re- 
maining equipment  can  be  operated,  as  it  easily  may  be,  for 
a  short  time  at  25  per  cent,  overload.  From  the  figures  on 
this  diagram  you  will  see  that  the  output  of  your  plant  in 


kilowatt  hours,  at  .'iO  per  cent,  load  factor,  is  only  1:5.6  per 
cent,  of  the  total  which  might  be  possible  under  a  100  per 
cent,  load  factor.  You  have,  therefore,  represented  in  the 
large  unhatched  space  the  possible  additional  output,  and 
while  it  is  not  possible  to  obtain  this  load  factor  under  prac- 
tical conditions,  there  is  evidently  a  large  field  for  the  sale 
of  additional  power  without  any  increase  in  your  plant  for 
some  time. 

I  would  therefore  strongly  suggest  tliat  all  possilde 
means  be  adopted  to  increase  your  load  factor,  and  to  lill 
up  the  hollows  in  the  curve'  by  pushing  the  sales  of  electrical 
devices  and  the  sale  of  power  off-peak.  This  is  a  com- 
mercial condition  which  confronts  every  electrical  manager, 
and,  generally  speaking,  the  question  whether  dividends  are 
paid  or  not  depends  upon  his  ability  in  utilizing  to  the  fullest 
extent  the  possible  output  of  the  plant  by  the  sale  of  power 
when  it  is  not  in  demand  at  the  peak  of  the  load  for  lightin.g. 

We  understand  your  greatest  desire  is  to  encourage  the 
establishment  of  industries  in  Lethbridge,  the  object  being 
the  attainment  of  population.  I  would  point  out  in  this 
connection  that  smaller  manufacturers,  where  a  large  num- 
Ijer  of  men  are  employed  and  a  smaller  amount  of  power 
used,  are  of  more  importance  than  the  larger  industries, 
where  more  power  is  used  and  fewer  men  engaged. 

At  the  present  time  you  will  note  that  you  might  sell 
an  additional  1,200  kw.  over  24  hours  per  day  without  en- 
croaching on  your  peak  and  also  an  additional  amount  of 
off-peak  power  represented  by  the  un-hatched  portions  be- 
low the  1,000  kilowatt  line.  The  cost  of  this  power,  if  it 
could  be  sold,  would  be  only  the  cost  of  coal,  the  question 
of  fixed  charges  on  additional  plant  not  having  to  be  met. 
and,  owing  to  the  fact  that  your  boilers  are  mechanically 
fired  and  the  coal  is  also  handled  in  the  same  way.  your 
labor  charges  would  be  increased  but  slightly,  if  at  all. 

Under  these  conditions,  with  your  economical  plant 
loaded  up  to  its  full  capacity  and,  therefore,  consuming 
only  about  half  the  coal  per  horse  power,  at  present,  you 
could  generate  this  excess  power  for  24  hours  per  day  and 
:!65  days  in  the  year  for  about  $22  per  horse  power  year, 
and  for  70  hours  per  week  and  52  weeks  in  the  year  $10 
per  horse  power  year  at  your  power  house  terminals,  with 
coal  at  $1.65  per  ton. 

It  must  be  remembered,  however,  in  this  connection, 
that  if  this  be  done  and  power  be  sold  over  the  peak  of  the 
load  that  you  will  have  to  later  increase  your  plant  to  take 
future  peaks  and  will,  in  effect,  therefore,  in  future  be  sad- 
dling all  the  fixed  charges  of  your  entire  plant  on  the  peak 
load,  from  the  charges  which  they  are  entitled  to  share 
with  others.  If,  however,  you  sell  your  additional  capacity 
to  power  consumers,  whose  power  will  not  appear  on  the 
peak  of  your  load,  the  extra  cost  involved  is  practically 
only  the  cost  of  coal  as  above,  and  no  criticism  can  arise 
on  the  point  of  fixed  charges  not  being  properly  placed. 

Summing  Up 

Summing  up  the  above,  it  appears  that: 

(1)  You  have  a  modern  equipment  fully  capable  of  deal- 
ing with  your  demands  for  some  time. 

(2)  ,  That  the  amount  of  power  deri\ai)le  from  the  Belly 
i\iver  is  too  small  and  uncertain  and  expensive  for  your 
purposes. 

(3)  That  gas  firing  of  your  boilers  will  he  more  expensive 
than  coal  at  present  prices. 

(4)  That  the  possibility  of  gas  engine  use  lies  in  the 
future,  when  your  present  plant  requires  extensions. 

(5)  That  in  \iew  of  possibilities  it  might  be  well  to  ob- 
tain tenders  upon  power  delivered  from  a  coal  mine. 

(6)  That  as  you  have  by  no  means  developed  the  pos- 
sibilities of  the  plant  you  have,  attention  should  be  con- 
centrated on  obtaining  a  greater  load,  especially  of  off-peak 
power,  for  which  very  low  rates  should  be  given. 
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Electric  Hoists  in  Mining  Operations 

Many  Applications  of  Electricity  to  Mines— The  Use  of  Hoists  Becoming 
General— Three  Main  Systems  Explained 

By  Mr.  C.  H.  Wright 


Mining  engineers  have  long  recognized  that  electric 
drive  and  distribution  affords  advantages  superior  to  all  other 
systems.  For  lighting,  pumping,  and  surface  operations  there 
have  been  a  large  number  of  electrical  applications.  In  coal 
mines,  however,  the  largest  motors  would  be  those  driving 
the  electric  hoists,  but  electric  coal  hoisting  on  any  large 
scale  has  only  recently  come  into  use  in  this  country.  Steam 
hoisting  is  much  more  common  even  in  those  mines  where 
electric  motors  are  used  for  almost  any  other  class  of  work. 
There  are  a  number  of  mines  using  electric  motors  for  con- 
veyors, fans  and  pumps  that  have  until  recently  been  using 
compressed  air  for  haulage,  or  a  motor  on  the  surface  with 
an  endless  haulage  system.  Electric  hoists  show  a  saving 
because  the  steam  generating  plant  may  be  centralized  and 
high  pressure  steam  may  be  produced  with  an  economy  that 
could  not  be  thought  of  in  numerous  small  boiler  plants 
which  would  operate  on  fluctuating  loads  with  lower  pressure 
and  without  superheat;  these  small  plants  could  not  vise  ad- 
vantageously modern  methods  of  stoking,  coal  handling,  and 
improved  combustion.  By  combining  these  smaller  stations 
high  pressure  steam  can  be  used  with  superheat  and  low 
vacuum  suitable  for  a  turbo  generator  of  large  size;  their 
load  then  becomes  more  even  and  of  a  size  suited  to  this 
large  equipment;  whereas,  in  the  case  of  numerous  small 
steam  hoist  stations  a  large  reserve  is  necessary  at  each 
station — the  loads  fluctuate,  lower  pressure  and  poor  vacuum 
are  encountered,  all  of  which  tend  to  poor  economy. 

An  electric  poXver,  due  to  its  rotary  motion,  has  splendid 
torque  characteristics.  The  power  is  uniformly  applied 
throughout  the  operating  cycle  as  there  are  no  reciprocating 
motions  or  intervening  connecting  rods  or  cranks  with  vary- 
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ing  torque  in  each  position.  The  power  demand  is  limited  to 
the  time  during  which  the  hoist  is  in  actual  operation.  This 
minimizes  the  actual  power  consumption  and  under  some  con- 
ditions power  may  be  returned  to  the  line  from  the  descend- 
ing cars.  This  calls  for  a  design  specially  suited  to  the  con- 
ditions. In  steam  hoisting  care  is  necessary  when  starting 
after  a  long  stop  to  avoid  cracking  the  cylinders  due  to  un- 
even expansion  and  to  water  accumulating  in  the  cylinder. 
Where  electric  hoisting  is  adopted  exhaust  steam  can  be  used 
in  the  turbo  generators — this  exhaust  being  sometimes  other- 


wise wasted.  Where  such  conditions  demand,  electric  hoist 
dimensions  can  be  made  very  small  indeed.  The  flexibility 
of  control  is  obvious,  and  the  cost  of  attendance  is  lower. 

For  long  distance  transmission  alternating  current  is 
generally  used,  and  this  may  be  applied  directly  to  the  hoist- 
ing drum  through  an  induction  motor.  This  induction  motor 
may  be  either  of  the  line  voltage,  or  as  is  usually  the  case,  of 
a  lower  voltage  obtained  through  step-down  transformers. 
Where  better  speed  control  is  required,  or  where  a  direct  cur- 
rent circuit  is  available,  a  direct  current  motor  is  sometimes 


Fig.  2 

preferred  to  the  induction  motor.  Very  efficient  and  refined 
speed  control  can  be  obtained  from  such  an  equipment.  The 
induction  motor  is  a  simpler  and  more  rugged  device  l)ut 
does  not  lend  itself  so  readily  to  varying  speeds. 

It  sometimes  happens  that  on  account  of  water  conditions 
it  is  impossible  to  use  pumps  to  unwater  the  mines,  and  a 
water  hoist  is  sometimes  used  with  a  balanced  bucket  system, 
the  buckets  rising  and  falling,  one  emptying  while  the  other 
tills.  Such  a  bucket  system  overcomes  trouble  with  acid  or 
gritty  water,  but  has  a  varying  power  demand.  Fig.  1  shows 
the  current  consumption  for  one  complete  operation  when  the 
bucket  is  lifted,  stopped  and  discharged.  A  steam  hoisting 
proposition  would  not  meet  the  requirements  of  such  a  case 
satisfactorily,  but  the  electric  drive  is  very  satisfactory  in- 
deed. Occasionally  buckets  are  raised  and  lowered  by  ordin- 
ary variable  speed  induction  motors  with  rheostat  control 
on  the  secondary;  such  motor  would  be  geared  to  the  cable 
drum,  the  entire  equipment  reversing  to  raise  and  lower  the 
buckets.  The  more  satisfactory  arrangement,  however,  is  to 
use  a  direct  current  motor,  and  if  direct  current  is  not  avail- 
able, then  a  motor-generator  set  is  necessary  to  give  the  re- 
quired power.  If  to  the  motor-generator  set  there  is  added 
a  fly-wheel,  the  whole  system  has  an  inertia  which  makes  for 
good  regulation.  Separate  exciters  should  be  provided,  and 
the  speed  variation  of  the  motor  is  obtained  by  field  control 
of  the  generator.  Such  water  hoists  are  in  operation  calling 
for  powers  over  800  horse-power.  In  order  to  obtain  alter- 
nating current  a  synchronous  motor-generator  set  is  some- 
times used  and  such  an  equipment  may  be  designed  to  im- 
prove the  power  factor  of  the  whole  system,  which  with  vary- 
ing low  loads  often  needs  correction. 
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Fig.  3 

The  question  of  coal  hoisting  by  electricity  is  a  more 
serious  problem  but  it  has  been  faced  in  a  number  of  our 
Canadian  colleries.  The  Dominion  Coal  Co.  is  definitely 
committed  to  electric  hoisting,  having  installed  one  such 
hoist,  and  having  two  more  hoists  on  order.  The  Acadia 
Coal  Company,  Stellarton,  Nova  Scotia,  have  been  using  elec- 
tric coal  hoists  for  over  a  year. 

There  are  three  main  systems  of  electric  hoisting — (1) 

A  phase  wound  alternating  current   

motor  taking  comparatively  high 
voltage  current  from  the  line  or 
through  transformers  may  be  used; 
such  motor  would  have  rheostat 
control  in  the  secondary  using 
either  liquid  resistance  or  metal 
rheostat.  If  this  motor  -were 
mounted  directly  on  the  drum 
shaft,  it  would  be  of  low  speed, 
and  hence  of  comparatively  low 
power  factor  and  efficiency.  Gen- 
erally such  motors  are  geared  to 
improve  the  above  conditions. 
An  efficient  Citreon  gearing  is 
sometimes  used,  and  being  accur- 
ately cut  it  brings  the  entire  equip- 
ment up  to  normal  efficiency. 
Rheostat  control  is  not  as  eco- 
nomical as  d.c.  field  control  under 
many  conditions.  It  may  be  the 
means  of  considerable  loss  if 
there  are  frequent  starts.  If  the 
acceleration  period  is  short  as 
compared  with  the  normal  running 
period  the  case  is  different.  This 
type  of  winding  equipment  is  one 
of  the  best.  A  three-phase  wind- 
ing motor  direct  connected  to  the 
drum  is  shown  in  Fig.  3,  and  the 
diagram  of  connections  for  such 
an  equipment  is  shown  in  Fig.  ?>. 
It  is  to  be  noted  that  such  an 
equipment  does  not  call  for  any 
motor-generator  set  or  direct  cur- 
rent apparatus;  the  expenses  for 
winding   equipment    is,  therefore, 


reduced  to  a  minimum.  The  iJo- 
niinion  Coal  Company,  Glace  Bay, 
will  shortly  install  large  winding 
plants  driven  by  a.c.  motors;  and 
the  Acadia  Coal  Company,  Stellar- 
ton,  are  already  using  them. 

Cl)  A  second  system  of  hoist- 
ing consists  of  a  direct  current 
motor  mounted  on  the  winding 
drum  shaft  and  supplied  with  cur- 
rent from  a  motor-generator  set 
which  would  take  a.c.  current  at 
line  voltage  and  deliver  it  to  the 
winding  motor  at  a  pressure  best 
suited  to  the  design.  Such  a 
motor  would  have  speed  control 
by  field  variation  using  the  Ward- 
Leonard  system  as  in  the  case  of 
the  water  hoist  already  described. 
This  gives  a  more  efificient  method 
of  speed  variation.  It  defers  the 
peak-load  as  desired  within  limits, 
and  so  eases  the  power  house.  A 
given  position  of  the  speed  con- 
trol lever  indicates  the  certain 
speed  of  the  rope,  and  under  some 
conditions  power  may  be  returned  to  the  line  by  the  empty 
descending  cars. 

This  a.c,  d.c.  equipment  is  more  complicated  and  more 
expensive  than  the  straight  induction  motor  equipment  but  is 
much  used  in  Europe  and  South  Africa.  A  fly-wheel  motor- 
generator  set  operates  at  practically  a  constant  speed,  and 
the  fields  of  the  generator  are  varied  in  strength  by  means 
of  proper  appliances;  this  gives  a  varying  voltage  to  apply 


Fig.  4 
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to  the  winding  motor.  The  hnest  of  speed  control  is  thereby 
obtained  in  the  most  efficient  possible  manner.  A  diagram 
of  connections  of  such  a  system  is  shown  in  Fig,  4. 

(3)  The  last  system  described  is  sometimes  used  with- 
out the  fly-wheel  efifect,  and  the  choice  between  these  two  is 
determined  by  the  frequency  and  length  of  the  acceleration 
period. 

In  some  of  our  Canadian  collieries  motors  of  as  high  as 
1600  h.p.  are  used  in  this  class  of  work.  Hoisting  equip- 
ments of  smaller  power  are  comparatively  common  in  the 
coal  mining  districts  of  Nova  Scotia. 

It  might  be  of  interest  to  add  that  practically  all  of  the 
mining  operations  requiring  power  have  had  electrical  appli 
cations  in  Canada.  It  is  quite  certain  that  these  applications 
will  be  extended  and  . developed  in  the  near  future.  As  re- 
gards such  applications  it  is  also  pleasing  to  note  that  Can- 
ada is  well  in  the  fore-front  of  electrical  developments. 


A  900-Mile  Telephone  Talk 

The  Austrian  telegraph  administration  recently  decided 
to  establish  a  telephone  line  connecting  Vienna  with  Dal- 
matia.  The  line  from  Vienna  follows  a  southerly  course  and 
passes  over  a  number  of  islands  in  the  Adriatic  Sea  to  the 
coast  of  Dalmatia.  The  line  therefore  consists  of  both  aerial 
and  cable.  The  aerial  line  is  of  bronze  wire,  five  mm.  in 
diameter.  The  cable  connecting  the  mainland  and  the 
islands  has  a  total  length  of  60  km.  (38  miles). 

Considering  the  great  distance  between  the  terminal 
points,  which  was  approximately  815  km.  (510  miles),  the 
principal  difficulty  was  in  the  choice  of  a  submarine  cable. 
.A.S  gutta-percha  cables  of  the  ordinary  construction  are  not 
suitable  for  telephone  work  there  were  only  two  construc- 
tions, which  in  principle  are  totally  different  from  each  other, 
namely,  the  Pupiri  and  the  Krarup  systems,  that  is  either  a 
cable  with  self-induction  inserted  at  certain  definite  points 
or  distributed  uniformly  over  the  whole  length.  It  was 
finally  decided  that  for  the  telephone  line  in  question  the 
construction  of  the  cable  on  the  Krarup  system  would  be 
most  suitable. 

The  cables  contain  four  cores,  the  construction  of  each 
core  being  as  follows:  The  copper  strand  consists  of  a  cen- 
tral copper  wire  surrounded  by  three  flat  tapes  and  has  a 
sectional  area  of  about  5.5  square  mm.  in  all.  This  copper 
strand  is  closely  wound  with  three  layers  of  soft  iron  wire, 
.2  mm.  in  diameter,  and  is  insulated  with  guttapercha  of  a 
special  quality  to  a  diameter  of  8.4  mm.  To  minimize  the 
"leakance,"  a  special  gutterpercha  mixture  was  chosen  which, 
according  to  test,  was  found  specially  adapted  for  the  pur- 
pose. The  cores  are  laid  together  in  pairs  and  the  two  pairs 
are  again  stranded.  The  four  cores  are  finally  served  with 
brass  tape  as  a  protection  against  the  teredo.  The  main 
cable  is  sheathed  with  twenty-four  galvanized  iron  wires  of 
5.7  mm.  diameter  and  the  shore  end  with  twenty  such  wires 
of  7.1  mm.  diameter.  The  laying  of  these  cables  was  car- 
ried out  in  much  the  same  way  as  is  the  laying  of  telegraph 
cables.  A  cargo  steamer  was  equipped  with  the  necessary 
machinery  and  the  work  of  laying  carried  out  without  dif- 
ficulty. 

After  having  made  the  permanent  connection  between 
the  cable  and  the  aerial  line  the  speaking  trials  which  were 
made  from  Zara  with  the  terminal  station  at  Vienna  gave 
excellent  results.  The  tone  was  loud  and  the  articulation 
very  clear,  distinct  and  well-maintained  in  spite  of  the  great 
length  of  cable.  An  abnormal  leakage  from  the  aerial  line 
is  prevalent  in  this  district,  caused  chiefly  by  the  insulators 
and  iron  brackets  becoming  covered  Avith  a  thick  precipita- 
tion of  salt  which  is  deposited  at  times  to  a  depth  of  J/2  inch. 


I'or  this  reason  a  line  loaded  with  higher  self-induction 
would  have  been  of  less  advantage. 

"Cross  talking"  such  as  is  sometimes  met  with  in  tele- 
ph  one  cables  was  not  noticeable  with  the  cable  supplied. 
Further  experiments  have  proved  also  that  both  pairs  of 
cores  are  entirely  free  from  induction. 

Further  extensions  of  the  line  have  recently  been  com- 
pleted and  speaking  trials  have  been  carried  out  between 
Vienna  and  Sarajewo,  a  distance  of  about  900  miles. 

Previous  to  the  laying  of  the  telephone  cables  described 
above,  speaking  trials  were  made  to  determine  to  what  extent 
the  volume  of  sound  and  the  tone  of  voice  would  be  altered 
when  both  pairs  of  cores  were  connected  in  series,  thus 
giving  a  cable  120  km.  in  length.  Even  over  this  length  of 
cable  which  was  further  connected  in  series  with  about  500 
miles  of  aerial  line  the  trials  are  reported  tt  have  proven 
entirely  satisfactory. 

This  cable  was  manufactured  and  installed  by  Messrs. 
Norddeutsche  Seekabelwerke,  Aktiengesellschaft,  Norden- 
ham,  whose  agents  in  Canada  are  Watson  Jack  &  Company, 
of  Montreal. 


Rapid  Telephone  Growth 

At  the  end  of  1911  there  were,  by  official  count,  16,160 
telephones  in  use  within  the  city  of  Vancouver,  and  that 
number  was  increased  to  20,752  on  December  1,  1912.  So 
rapidly  has  the  Vancouver  system  developed  that  it  has 
been  necessary  to  handle  city  business  through  four  ex- 
changes, and  another  is  soon  to  be  opened  in  one  of  the 
near-by  suburbs.  A  large  part  of  the  telephone  business 
of  Vancouver  is  done  through  the  long  distance  exchanges 
of  the  system.  Calls  to  out-of-town  points  to  the  number 
of  38,914  originate  in  Vancouver  every  month,  and  thirty- 
two  employees  devote  all  their  time  to  the  operation  of  long 
distance  exchanges.  This  service  has  recently  been  improved 
by  the  installation  of  a  new  submarine  cable  between  Van- 
couver and  North  Vancouver,  on  the  north  shore  of  Bur- 
rard  Inlet.  The  cable  is  made  up  of  fifty  pairs  of  87  cir- 
cuits, paper  insulated,  lead  covered,  and  steel-wire  armour- 
ed. It  is  the  second  largest  telephone  cable  in  use  on  the 
continent.  In  addition  to  this  work  a  new  cable  forty  miles 
long  is  shortly  to  be  laid  from  Vancouver  to  Nanaimo  on 
Vancouver  Island,  and  there  will  be  many  additions  and  ex- 
tensions to  switchboards  and  buildings  during  the  present 
year. 


Fredericton,  N.B.  Notes 

The  Public  Utilities  Commission  held  a  session  in  St. 
John  on  March  25th  with  reference  to  rates  to  be  charged 
by  the  New  Brunswick  Telephone  Company  throughout  the 
province.  In  towns  using  2,000  phones  and  upwards,  the 
business  rate  will  be  $45;  residence,  $30;  two  party  business, 
$40;  two  party  residence,  $24;  four  party  business,  $33;  four 
party  residence,  $20;  eight  party  residence,  $18;  rural  line 
business,  $24;  rural  line  residence,  $18.  In  towns  using  400 
phones  and  upwards,  business  rate  is  $30;  residence,  $25;  two 
party  business,  $25;  residence,  $20;  four  party  business,  $22; 
residence,  $18;  eight  party  residence,  $15;  rural  line  business, 
$21;  residence,  $18.  100  phones  and  upwards,  business,  $25; 
residence,  $20;  four  party  business,  $20;  eight  party  residence, 
$15;  rural  line  business,  $18;  residenve,  $15.  Town  systems 
less  than  100  phones,  business,  $21;  residence,  $18;  two  party 
business,  $20;  eight  party  business,  $18;  residence,  $15;  rural 
business,  $18;  residence,  $15.  Less  than  100  phones  in 
sparsely  settled  districts,  business,  $21;  residence,  $18;  two 
party  business,  $20;  eight  party  business,  $18;  residence, 
$15.  The  schedule  of  long  distance  •  toll  rates  is  10c  up  to 
10  miles,  15c  up  to  15  miles,  20c  up  to  20  miles,  25c  up  to  4U 
miles,  30c  up  to  50  miles,  35c  up  to  GO  miles,  etc. 
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Double-Deck  Car  for  Washington 

A  double-deck  car,  illustrated  herewith,  and  combining 
several  of  the  features  of  two  designs  brought  out  last  sum- 
mer, is  now  in  course  of  construction  for  the  Washington 
Railway  &  Electric  Company,  and  is  described  in  a  current 
issue  of  the  Electric  Railway  Journal.  The  new  car  embodies 
several  radically  new  features,  most  prominent  among  which 
is  the  girder  construction  of  the  whole  side  of  the  car  from 
side  sill  to  eaves.  A  center  entrance  is  used  and  the  stair- 
ways to  the  upper  deck  are  at  the  ends  of  the  car.  The  height 
is  reduced  by  the  use  of  24-inch  wheels  with  small  motors  to 
suit. 

The  car  is  being  built  for  experimental  purposes  and 
it  is  to  be  used  in  different  classes  of  service  in  the  city  of 
Washington  to  give  it  a  thorough  trial.  It  is  being  tried 
with  the  idea  of  getting  more  carrying  capacity  per  unit  and 
per  mile  of  track,  as  there  are  some  portions  of  the  city 
where  the  tracks  are  very  congested  during  certain  hours  of 
the  day.    The  company  believes  that  double-deck  cars  may 
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improve  the  existing  conditions,  and  if  its  use  is  found  prac- 
ticable under  the  local  conditions  more  cars  of  the  type  will 
be  purcliased. 

The  design  is  somewhat  along  the  general  lines  of  the 
company's  center-entrance  cars.  Two  stairways  will  lead 
from  the  center  of  each  end  of  the  car  to  the  second  floor. 
These  stairways  will  be  constructed  with  a  platform  two 
steps  below  the  upper  floor  level  and  at  that  point  will  turn 
to  the  right  and  left  for  the  final  rise  up  to  the  second-floor 
level. 

The  car  will  scat  100  passengers,  fifty  seats  being  jm-o- 
vided  on  each  of  the  two  floors.  On  the  first  floor  the  seats 
will  he  transverse  except  for  a  short  distance  near  the  ends 
alongside  of  the  stairways  where  longitudinal  seats  will  he 
installed.  The  seats  on  tlie  second  floor  will  be  set  longi- 
tudinally liack  to  hack.  ()ii  each  side  of  the  stair  walls  trans- 
verse seats,  each  seating  one  person,  will  he  provided,  so 
that  all  of  the  availal)le  space  of  the  upper  (lccl<  will  be  used 
for  seats. 

The  car  will  be  ■i'.i  feet  tner  all  and  have  a  width  oxer 


sills  of  8  ft.  ()  in.  'J'he  extreme  height  will  be  15  ft.  :{  in. 
and  the  iirst  flocjr  will  have  a  clear  standing  height  of  6  ft. 
1  in.  Access  to  tlie  car  will  lie  effected  through  a  wide 
center-entrance  doorway  for  which  folding  doors  will  be  pro- 
vided. These  doors  will  be  operated  manually  and  fold  up 
into  two  sections  at  each  side  of  the  opening.  The  floor  at 
the  center  of  the  car  will  be  depressed  to  form  a  well  and 
this  will  permit  the  use  of  very  low  steps  to  the  ground  level. 
As  shown  in  the  accompanying  line  cut,  space  for  the  motor- 
man  will  be  provided  in  front  of  the  stairway  and  no  separ- 
ate cab  will  be  installed  for  him. 

The  electric  equipment  will  consist  of  four  G.  E.  Xo.  2.',C, 
motors.  These  are  of  a  special  design  and  have  a  capacity 
of  33  h.p.  each.  They  will  be  mounted  on  specially  designed 
trucks  of  the  inside-hung  type,  all  wheels  being  24  inches  in 
diameter. 

The  most  radically  new  feature  of  the  construction  is 
that  the  sheathing  for  both  the  upper  and  lower  decks  will 
be  made  of  steel  plate.  At  the  ends  of  the  car,  in  the  posi- 
tion which  would  ordinarily  be  taken  by  the  corner  posts 
of  a  standard  car,  latticed  steel  columns  will  be  used  rigidly 
framed  into  the  steel  sheathing  of  both  decks  and  connected 
also  to  the  plate  at  the  eaves.  This  construction  permits 
tlie  whole  side  of  the  car  from  side  sill  to  roof  to  assist,  by 
its  action  as  a  girder,  in  supporting  the  weight  of  the  car 
and  its  load. 


Montreal  Tramways 

In  view  of  the  public  agitation  against  the  service  of 
the  Montreal  Tramways  Company,  the  company  have  drawn 
up  plans  which,  if  agreed  to  by  the  Council,  will  involve  the 
expenditure  of  between  .$8,000,000  and  $10,000,000.  The  di- 
rectors are  prepared  to  enter  into  a  new  contract,  but  they 
must  he  granted  thej'  say  new  routes  if  the  congestion  is  to 
be  remedied.  It  will  be  necessary  to  order  200  cars  in  addi- 
tion to  those  now  being  built.  Mr.  Roljert,  the  president, 
makes  eleven  suggestions,  which  include  double  tracking 
and  the  building  of  subways  under  the  Lachine  Canal.  He 
says  the  company  are  prepared  to  discuss  the  opening  up  of 
Vitre  street,  the  extension  of  the  Guy  and  Beaver  Hall  line, 
the  straightening  out  of  Guy  street,  the  opening  up  of  Sher- 
brooke  street,  the  extension  of  the  Beaver  Hall  line  to  St. 
Lawrence  Boulevard,  the  granting  of  new  rules  to  the 
northern  side  of  the  city,  the  extension  of  the  Papineau 
avenue  line,  the  opening  up  of  William  street,  the  construc- 
tion of  subways  under  the  Grand  Trunk  Railway  at  various 
points,  and  the  opening  up  of  Decarie  avenue.  Notre  Dame 
de  Grace,  to  the  back  of  the  mountain. 

Mr.  Duncan  McDonald,  former  manager  of  the  corn- 
pan)',  has  also,  at  the  instance  of  a  Montreal  paper,  made 
an  exhaustive  report  on  the  situation.  He  recommends  the 
construction  of  a  subway  and  the  opening  of  seven  new 
routes.  In  addition  to  this,  he  suggests  schemes  lor  the 
avoidance  of  congestion,  and  a  long  list  of  improvements 
to  existing  lines  as  well  as  for  minor  routes  in  various  parts 
of  the  city.  In  his  view  most  of  the  new  routes  suggeste<l 
to  take  care  of  overloading  in  the  northern  part  of  the  city 
and  other  troubles  can  be  put  into  operation  at  very  early 
dates.  Mr.  McDonald  closes  his  report  by  expressing  the 
opinion  iliat  subway  operation  is  the  most  practical.  efTec- 
ti\e.  and  profitable  means  of  handling  traffic  in  large  cities, 
and  that  in  the  very  near  future  the  tratVic  of  Montreal  must 
be  handled  by  tile  operation  of  subway  trains. 
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Fig.  1 

New  Type  of  Fender 

A  new  type  of  projecting  fender  possessing  a  number  of 
unique  features  has  just  been  placed  on  the  market  by  the 
Fonger  Fender  Company.  The  illustrations  given  herewith 
show  the  fender  in  different  positions,  viz.:  Fig.  1,  the  normal 
or  projecting  position  of  the  fender;  fig.  2.  the  scooping  posi- 
tion of  the  fender;  fig.  3,  showing  swinging  position  of  fender, 
and  fig.  4,  showing  fender  folded  in  a  practically  concealed 
position. 

The  most  unusual  feature  of  this  new  fender  is  a  tilting 
shield  at  the  lower  end  of  the  baskets  which,  upon  coming  in 
contact  with  any  object  on  the  track,  automatically  turns  for- 
ward and  serves  as  a  scoop,  fig.  2,  in  picking  up  the  object 
encountered.  In  its  operating  position  the  fender  projects 
less  than  2  feet  beyond  the  bumper  and  it  is  so  attacned  to 
the  car  by  pivoted  hanger  rods  that  it  may  be  swung  entirely 
out  of  the  way  beneath  the  care  when  not  required  for  use. 

Another  of  the  advantages  claimed  for  this  fender  is  that 
it  can  be  released  instantly  from  its  operating  position  and 
swung  back  under  the  platform  of  the  car  when  a  collision 
with  a  vehicle  or  other  body  is  imminent.  This  is  accom- 
plished by  the  motorman  simply  putting  his  foot  on  a  plunger 
in  the  floor.  The  position  of  the  fender  is  in  fact  governed 
by  the  judgment  of  the  motorman  as  a  foot  lever  and  chain 
enables  him  to  set  the  fender  in  the  operating  or  the  carry- 
ing position  at  will. 


Fig.  2 

The  position  of  the  scoop  however,  is  governed  by  the 
trigger  spring  which  holds  it  in  the  normal  operating  posi- 
tion. After  it  has  been  tripped  it  is  necessary  to  reverse  the 
scoop  and  set  the  trigger  by  hand.  The  fender  is  an  all  steel 
construction  with  the  exception  of  the  scoop  and  is  claimed 
to  be  strong  and  durable. 


Terminal  Facilities  for  M.  &  S.  C. 

A  deputation  from  the  South  Shore  of  the  St.  Lawrence 
have  asked  a  special  civic  committee  to  grant  the  Montreal 
and  Southern  Counties  Railway  appropriate  terminal  facili- 
ties in  Montreal,  commensurate  with  the  importance  of  the 
line;  the  committee  adjourned  the  matter  for  further  investi- 
gation. The  present  terminus  in  McGill  street  is  very  in- 
convenient. The  route  originally  proposed  by  the  Company 
was  along  Grey  Nun  street  to  William  street,  along  the 
latter,  across  McGill  street,  and  along  the  south  side  of  You- 
ville  square  to  St.  Peter  street.  This  proposed  line  was  re- 
jected by  the  committee  at  a  previous  meeting, 'in  view  of  the 
protests  of  merchants  that  the  traffic  was  such  that  a  line  of 
cars  was  impracticable. 


The  new  electric  line  running  through  the  Saanich  pen- 
insula is  nearing  completion  and  it  is  expected  cars  will  be 
in  operation  on  or  about  April  1st,  1913. 
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Sign  Lighting  with  Tungsten  Lamps 

By  Mr.  O.  P.  Anderson* 

There  are  to-day  approximately  80,000  electric  signs  in 
this  country.  Assuming  an  average  of  100  lamps  per 
sign,  this  makes  a  total  of  approximately  8,000,000  sign  lamps 
in  actual  service.  From  these  figures  the  importance  of  this 
business  in  dollars  and  cents  can  readily  be  calculated.  Al- 
though it  may  be  seen  that  the  revenue  from  electric  signs 
is  already  extensive,  these  figures  represent  only  a  small  per- 
centage of  possible  business.  In  fact,  the  surface  has  as 
yet  only  been  scratched.  Before  the  advent  of  the  drawn 
wire  tungsten  sign  lamp  a  number  of  central  stations  be- 
lieved they  had  reached  the  "saturation  point"  with  electric 
signs.  The  saturation  point  may  have  been  approached  with 
carbon  lamps  in  a  few  cases,  but  this  condition  has  now 
been  changed.  The  tungsten  lamp  has  opened  almost  im- 
limited  fields  for  the  use  of  electric  lamps  for  advertising 
purposes. 

Merchants  to-day  know  the  value  of  electric  sign  adver- 
tising, as  is  evidenced  by  the  large  number  of  signs  which 
border  our  principal  thoroughfares.  Owing  to  the  extreme 
flexibility  of  design  made  possible  by  the  use  of  incandescent 
lamps,  the  sign  can  be  made  as  plain  or  fancy  as  desired. 
The  dealers  are  satisfied  that  this  is  the  most  efficient  method 
of  advertising;  that  it  will  attract  and  compel  attention 
when  all  other  methods  fail;  that,  in  fact,  it  is  the  most  pro- 
fitable investment  they  can  make.  Their  only  objection  has 
been  the  cost  of  operating  the  old  carbon  lamps. 

Every  merchant  is  in  a  position  to  spend  a  certain  per- 
centage of  his  gross  receipts  for  advertising,  including  elec- 
tric signs;  but  the  cost  of  operating  a  representative  sign 
with  carbon  lamps  has,  in  many  cases,  exceeded  that  sum, 
and  hence  the  merchant  was  compelled  to  forego  the  sign. 
The  carbon  lamp,  however,  is  now  obsolete,  it  being  neither 
efficient  nor  attractive.  Its  place  has  been  taken  by  the  effi- 
cient tungsten  sign  lamp,  which  removes  every  objection 
that  any  merchant  might  have  had  against  the  old  carbon 
lamp. 

The  following  table  gives  the  total  operating  cost  in 
dollars  per  thousand  hours  with  various  types  of  sign  lamps, 
current  calculated  at  10c  per  kw.  hour. 


Table  1 

7.5  c.p.  30  watt  carbon  $3.10 

4.8  c.p.  20  watt  carbon  2.10 

6.7  c.p.  10  watt  mazda  1.20 

2  c.p.  10  watt  carbon  1.07 

3.3  c.p.  5  watt  50-65  v.  mazda  65 

3.8  c.p.  5  watt  10-15  v.  mazda  62 

1.8  c.p.  2.5  watt,  10-13  v.  mazda  37 


In  these  figures  the  renewal  cost  is  assumed  to  be  the 
present  standard  package  price.  It  will  be  seen  that  there 
is  no  longer  any  excuse  for  the  continued  use  of  carbon 
sign  lamps. 

Theoretically  the  operating  cost  decreases,  due  to  the 
use  of  high  efficiency  tungsten  lamps,  there  is  a  material  in- 
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crease  in  the  number  of  consumers,  in  addition  to  this  the 
reduction  in  operating  cost  makes  it  possiljle  for  existing 
consumers  to  burn  their  signs  longer  for  the  same  expense, 
thus  getting  more  advertising,  and  at  the  same  time  greatly 
improving  the  load  factor  of  the  central  station.  The  gross 
inconje  to  a  central  station  varies  with  the  product  of  the 
operating  cost  per  hour,  the  number  of  consumers  and  the 
number  of  hours  burning.  The  increase  in  the  number  of 
hours  burning  and  number  of  consumers  will  more  than  off- 
set a  decrease  in  operating  cost,  the  result  being  a  material 
increase  in  income  to  the  central  station.  Therefore,  by 
reducing  the  operating  cost  a  small  amount,  it  is  possible  to 
considerably  increase  the  net  profits  to  the  central  station, 
and  at  the  same  time  give  the  customer  more  and  better  ad- 
vertising for  the  same  amount  of  money. 

There  are  a  large  number  of  carbon  signs  throughout 
the  country  which  are  not  operated  at  all,  or,  at  best,  only 
a  very  short  time  each  night.  Clearly  this  is  not  profitable 
business  for  the  central  station,  nor  does  it  give  the  merchant 
results  in  proportion  to  his  investment.  Therefore  every- 
thing seems  to  indicate  that  it  is  both  to  the  advantage  of 
the  central  station  and  merchant  that  tungsten  lamps  be 
used. 

Table  2 

10  to  13  V.    50  to  65  V.     100  to  130  v. 


fiated  and  average  watts.  2.5             5  10 

Watts  per  candle    1.33  15  1.5 

Lumens  per  watt   7.46            6.62  6.62 

Mean  horizontal  c.p.    ...  1.8             3.3  6.7 

Mean  spherical  c.p   1.4  2.6  5.3 

Average  total  life,  hours  . .      2000  2000  2000 


Table  2  gives  the  qualifications  of  tungsten  sign  lamps 
in  use  at  the  present  time.  It  is  now  possible  to  use  these 
lamps  on  any  standard  lighting  circuit,  whether  alternating 
or  direct  current.  The  filaments  in  all  tungsten  low  voltage 
sign  lamps  are  now  made  of  wire  of  exactly  the  same  diam- 
eter. This  means  that  when  these  lamps  are  connected  in 
series  and  necessarily  take  the  same  current  thej'  will  oper- 
ate at  the  same  current  density  and  efficiencj"  in  watts  per 
candle.  This  makes  it  possible  to  get  nearlj'  as  good  results 
from  series  as  from  multiple  operation.  Since  the  diameter 
of  the  wire  is  the  same  through  the  entire  voltage  range, 
namely,  10  to  13  volts,  it  is  evident  that  there  will  be  a 
slight  variation  in  the  watts  consumed,  due  to  variation  in 
voltage.  This  is  to  be  desired,  however,  since  the  normal 
amperes  are  constant.  It  is  therefore  possible  to  operate 
with  entire  success  a  10  volt  lamp  in  series  with  9  and  11 
volt  lamps.  However,  this  is  not  recommended  as  it  will 
be  responsible  for  either  an  increase  or  decrease  in  the  effici- 
ency at  which  all  the  lamps  are  operated.  In  order  that 
there  may  be  no  misunderstanding  regarding  which  is,  and 
which  is  not,  the  correct  waj'  to  operate  these  lamps,  each 
type  of  lamp  will  be  described  separatelj^  and  recommenda- 
tions made  accordingly. 

10  to  13  Volt  Lamps 

Since  these  lamps  are  made  for  10  to  J3  volts  they 
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necessarily  have  a  comparati\'eIy  short  and  thick  filament 
which  makes  them  very  rugged  and  able  to  withstand  severe 
service. 

In  cities  supplied  with  alternating  current  it  is  always 
recommended  that  these  lamps  be  used  in  connection  with  a 
transformer.  The  expense  of  the  transformer  is  justified 
since  by  its  use  the  best  possible  performance  is  secured 
through  multiple  operation.  It  is  poor  economy,  therefore, 
to  wire  even  small  signs  in  series  under  these  conditions. 
It  is  a  •\'ery  simple  matter  to  change  over  old  carbon  signs 
to  accommodate  these  lamps,  as  it  is  only  necessary  to  in- 
sert a  transformer  between  the  service  wires  and  the  sign. 
Care,  however,  should  be  taken  to  see  that  the  size  of  wire 
in  the  sign  is  heavy  enough  to  carry,  withou-t  excessive  volt- 
age drop,  the  increased  current  consumed  by  the  low  voltage 
lamps. 

In  the  past  these  10  to  13-volt  sign  lamps  have  been  a 
perplexing  problem  to  central  stations  supplying  only  direct 
current.  Although  many  have  wired  these  lamps  ten  in 
series  with  good  results,  others  have  had  only  indifferent 
success.  The  difficulty  has  been  largely  due  to  a  system  of 
wiring  which  would  permit  ten  lamps  to  go  cut  whenever 
one  failed.  Since,  therefore,  the  success  of  series  systems 
of  wiring  with  10  to  13-volt  lamps  has  been  questionable,  it 
is  no  longer  recommended  for  new  sign  lamps,  especially 
in  view  of  the  fact  that  the  100  to  130-volt  and  50  to  60-volt 
sign  lamps  make  it  possible  to  employ  a  better  system  of 
wiring.  However,  should  a  sign  be  already  wired  in  series, 
very  good  results  may  be  obtained  by  using  carefully  select- 
ed series  sign  lamps,  the  present  method  of  selection  allow- 
ing every  one  of  the  lamps  in  each  series  to  burn  at  exactly 
the  same  efficiency  when  consuming  the  same  current.  Un- 
der no  conditions  should  lamps  of  different  manufacture  be 
operated  in  the  same  series. 

Although  the  straight  series  method  of  wiring  may  now 
be  considered  obsolete,  the  multiple  series  method  may  still 
be  used  with  satisfactory  results  under  certain  conditions. 
These  conditions  are  that  the  sign  which  is  so  wired  should 
contain  not  less  than  100  lamps  and  also  that  the  burnouts 
be  promptly  replaced. 

50  to  65  Volt  Lamps,  Two  in  Series 

These  lamps  will  be  of  great  assistance  in  the  sign 
lighting  field,  especially  for  direct  current  districts.  The 
method  of  wiring  this  lamp  will  be  the  same  on  alternating- 
current  and  direct  current  circuits.  The  lamps  may  be  either 
wired  two  in  series  or  in  multiple-series.  In  a  double  face 
sign  it  is  suggested  that  each  side  be  wired  in  multiple,  and 
the  two  sides  placed  in  series,  thus  making  the  condition  of 
operation  practically  similar  to  straight  multiple.  If  it  is 
desired  to  wire  two  lamps  in  series  it  is  recommended  that 
the  lamps  be  staggered  so  that  the  failure  of  one  lamp  will 
not  cause  two  adjacent  lamps  to  go  out.  With  a  double  face 
sign,  by  wiring  one  lamp  on  one  side  in  series  with  a  lamp 
on  the  other  side,  the  failure  of  one  lamp  will  only  cause 
one  lamp  on  each  side  to  go  out,  and  it  can  readily  be  seen 
that  with  a  reasonable  amount  of  care  such  a  sign  can  al- 
ways be  kept  in  good  condition. 

The  old  signs  containing  100  to  130  volt  carbon  lamps 
can,  in  the  majority  of  cases,  be  re-wired  very  simply,  so  as 
to  accommodate  these  lamps.  If  it  is  a  double  face  sign  the 
change  can  be  made  by  simply  connecting  one  side  of  the 
sign  in  series  with  the  other  side  at  the  cutout  box.  If  it 
is  a  single  face  sign,  or  a  double  face  sign  with  an  equal 
number  of  balance  circuits,  the  change  can  be  made  by  con- 
necting in  series  two  circuits  which  contain  an  equal  num- 
l)er  of  lamps.  Such  changes  have  been  made  in  a  numlier  of 
cases  with  satisfaction. 

100  to  130  Volt,  10-Watt  Lamps 

The  introduction  of  these  lamps  has  made  possible  the 
simplest  and  most  satisfactory   method   of  operating  sign 


lamps,  viz.,  in  straight  multiple  on  standard  lighting  cir- 
cuits. Their  use  means  the  elimination  of  a  transformer, 
which  will  mean  a  considerable  saving  in  the  initial  cost. 
The  writer  knows  of  one  sign  containing  about  400  of  these 
lamps  which  have  burned  in  excess  of  2,000  hours,  giving  an 
average  life  of  1,800  hours,  with  60  per  cent,  of  the  original 
lamps  still  in  service.  The  results  given  in  other  places, 
under  different  conditions,  have  shown  up  equally  well. 

These  lamps  should  prove  a  blessing  to  central  stations 
supplying  direct  current,  who  have  heretofore  objected  to 
the  series  system  of  wiring,  They  make  it  possible  to  change 
over  all  old  carbon  signs  to  this  lamp  without  any  re-wiring 
and  also  to  so  equip  all  new  signs.  In  fact  there  is  no  logical 
reason  why  any  new  sign  should  not  be  supplied  with  tung- 
sten lamps. 

Wiring 

The  wiring  of  tungsten  sign  lamps  is  very  important,  es- 
pecially that  of  the  10  to  13-volt  lamps.  It  is  very  essential 
that  the  size  of  the  wire  be  calculated  very  carefully  in  order 
that  the  Fire  Underwriters'  rules  be  not  violated,  and  also  in 
order  that  the  voltage  drop  be  not  excessive.  According 
to  the  Fire  Underwriters'  rules:  "Where  wire  not  inferior 
in  size  and  insulation  to  approved  No.  14  B.  &  S.  gauge  is 
used,  connected  direct  to  standard  sockets  or  receptacles, 
1320  watts  may  be  dependent  upon  final  cutout." 

Table  3 — Capacity  in  amperes  of  various  sizes  of  copper  wire, 
and  number  of  5  and  10-watt  lamps  that  may  be  operated 
in  multiple  thereon. 


S.  Gauge 

Rubber 
Insulation 
Amperes 

No.  5- Watt 
10-13  Volts 

No.  5- Watt 
50-65  Volts 

No.  10-Watt 
100-130  Volts 

14 

12 

27 

137 

137 

13 

17 

38 

195 

10 

24 

55 

275  ■ 

8 

33 

76 

6 

46 

106 

5 

54 

124 

4 

65 

149 

3 

76 

175 

2 

90 

207 

1 

107 

246 

0 

127 

* 

*  Exceeds  the  1320  watts  as  allowed  by  National  Board  of  Fire  Underwiters 

Table  3  shows  the  carrying  capacity  of  wires  as  approv- 
ed by  the  National  Board  of  Fire  Underwriters,  and  also  the 
number  of  tungsten  sign  lamps,  used  in  multiple,  that  they 
may  safely  carry.  It  can  be  seen  from  this  table  that  the 
carrying  capacity  of  the  wries  is  the  governing  feature  with 
low  voltage  lamps. 

With  10  to  13  volt  lamps  it  is  very  essential  that  the  volt- 
age drop  in  all  cases  be  less  than  one-half  volt.  This  is  evi- 
dent, since  if  a  large  drop  he  allowed  the  percentage  drop 
would  be  so  high  that  the  appearance  of  the  sign  would  be 
afifected.  For  instance,  a  drop  of  one  volt  means  a  drop  of 
10  per  cent.,  which  is  entirely  too  much  for  satisfactory  ser- 
vice. 

Table  4  gives  the  number  of  lamps  that  can  be  operated 
on  each  four  different  sizes  of  wire  with  a  voltage  drop  not 
exceeding  one-half  volt.  Table  5  gives  the  maximum  num- 
ber of  5  watt,  10  to  13  volt  lamps,  wired  in  multiple,  that 
can  be  supplied  from  feeders  having  the  size  and  length  in 
the  table,  with  a  drop  not  exceeding  0.2  volts. 

With  the  100  to  130  volt  10-watt,  and  the  50  to  65  volt 
5-watt  lamps,  the  ampere  rating  is  very  small,  and  hence 
the  governing  feature  of  the  wiring  will  be  the  1320  watts 
which  is  imposed  liy  the  National  Board  of  Fire  Under- 
writers. With  10  to  13-volt  lamps  wired  in  multiple,  it  is, 
however,  necessary  to  calculate  very  carefu-lly  the  size  of 
wire  to  be  used  in  each  particular  sign.  Knowing  the  cur- 
rent to  be  carried,  it  is  a  fairly  simple  matter  to  determine 
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Table  4 — Number  of  5  watt,  10  to  13-volt  lamps  that  may  be 
operated  on  each  of  four  sizes  of  copper  wire  with  a 
voltage  drop  not  exceeding  one-half  volt. 


Spacing 

Size  of  Wire  (15.  and  S.) 

or  LainpK 

in  Inches 

14 

12 

10 

8 

:! 

48* 

68* 

(Hi* 

132 

() 

48* 

68* 

88 

1  12 

8 

47 

60 

7i) 

07 

10 

42 

54 

68 

86 

12 

38 

49 

62 

70 

16 

3:i 

42 

54 

68 

20 

20 

MS 

48 

61 

Table  5 — Number  of  5  watt,  10  to  13-volt  lamps  wired  in  mul- 
tiple that  can  be  supplied  from  feeders  of  the  various 
sizes  and  lengths  given,  with  a  drop  not  exceeding  0.2  v. 

Combined  Size  ef  Feeder  (B.  and  S.l 


Feeders 

10 

8 

6 

4 

2 

3 

()4* 

92* 

130* 

184* 

262* 

4 

50 

77 

125 

184* 

262* 

5 

40 

62 

100 

158 

254 

6 

33 

53 

84 

135 

210 

8 

25 

40 

63 

101 

160 

10 

20 

31 

50 

70 

127 

15 

13 

21 

33 

5:'. 

85 

20 

10 

15 

25 

30 

63 

30 

7 

10 

17 

26 

42 

*  These  limits  cannot  be  passed  without  exceeding  the  safe  carrying 
capacity  of  the  wires. 

the  size  of  wire  to  use  by  referring  to  the  given  wiring- 
tables. 

There  are  several  methods  of  connecting  the  feeders 
to  the  circuits  when  lamps  are  wired  in  multiple  that  will 
greatly  affect  the  performance  of  the  lamps.  This  subject 
has  not  been  given  the  attention  it  deserves,  and  as  a  result 
a  number  of  signs  are  not  operating  under  the  l^est  possible 
conditions. 

Sign  lighting-  is  now  on  a  very  firm  and  stable  basis. 
City  authorities  are  very  favorably  inclined  toward  it,  as  it 
is  responsible  for  lighter  and  l^righter  streets,  without  any 
additional  expense  to  the  tax  payers.  The  merchants  arc 
pleased,  since  they  are  getting  more  and  better  advertising 
without  additional  expense.  A  wonderful  advance  has  been 
made  in  the  art  of  manufacturing-  signs,  and  as  a  result  sign 
companies  are  now  erecting  better  and  more  artistic  signs 
than  ever  before.  In  fact,  the  present  conditions  are  very 
favoraJile  for  a  big  increase  in  the  sign  lighting  industry. 


"Good  Lighting"  Campaign 

The  Ottawa  Electric  Company  have  recently  been  carry- 
ing on  a  "Good  Lighting"  campaign  which  is  reported  to 
have  met  with  very  satisfactory  results  from  the  view  point 
of  both  consumer  and  company.  The  idea  originated  at  a 
lecture  given  by  Mr.  C.  A.  Howe  of  the  Holophane  Com- 
pany to  the  merchants  of  Ottawa  son-ie  weeks  ago.  One  of 
the  immediate  results  of  this  lecture  was  a  number  of  en- 
quiries received  by  the  company  from  leading  business  men 
regarding  the  better  illumination  of  their  places  of  business. 
The  outlook  being  so  promising,  it  was  decided  to  enlist  the 
service  of  the  Holophane  Company  who,  on  enquiry,  were 
found  to  be  only  too  pleased  to  assist,  even  going  so  far  as 
to  send  their  chief  engineer  Mr.  F.  F.  Groonie  into  the  field. 
Pending  Mr.  Groome's  arrival,  however,^ the  company  pre- 
pared the  ground  by  a  little  judicious  advertising  and  can- 
vassing. When  everything  was  ready,  Mr.  Groome  arrived 
upon  the  scene  and  got  right  down  to  work.  A  small  room 
in  the  company's  show  rooms  was  fitted  up  for  demonstra- 
tion purposes  and  handed  over  for  his  exclusive  use. 

The  procedure  briefly  was  as  follows:  Mr.  W.  H.  Mc- 


intyrc,  superintendent  of  the  New  Business  Department  of 
the  (Jttawa  Electric  Company  would  take  Mr.  Groome  around 
and  introduce  him  to  the  customer.  The  merchants'  wishes 
Ijeing  ascertained,  measurements,  etc.,  would  be  taken  and 
recommendations  made.  This  sounds  very  easy  but  it  is  im- 
possible to  describe  the  hours  of  argument  and  explanation, 
tlie  demonstrations  and  interviews  and  tlie  time  spent  in 
cstimatings  and  ligurings  of  tlie  most  exacting  nature 
That  Mr.  Groome  proved  himself  equal  to  the  occasion  is 
evidence  not  only  of  his  expert  knowledge  and  patient  good 
nature  but  also  of  the  worthy  cause  in  which  he  was  work- 
ing. 

Once  the  installation  was  decided  upon  the  work  was 
done  as  rapidly  as  possible  consistent  with  efficiency.  This 
part  of  the  campaign  was  shared  with  the  local  electrical 
contractors,  as  the  Ottawa  Electric  Company  does  not  keep 
any  regular  staff  of  wiremen. 

As  illustrating  the  field  covered  in  the  short  space  of 
three  weeks  while  this  campaign  was  on,  the  following  are 
mentioned  as  a  few  of  the  businesses  treated  with  good 
lighting  medicine: — wholesale  and  retail  dry  goods  houses; 
department  stores;  tent,  awning  and  lumbermen's  supply 
houses;  butcher  shops;  shoe  stores;  clothing  store  (largest 
in  town);  the  Ottawa  public  library;  the  factories  of  J.  W. 
Woods,  Limited;  a  fine  11-storey  new  office  building  and 
some  new  business  with  the  Department  of  Public  Works 
and  the  new  plant  of  the  Beaver  Board  Company.  In  addi- 
tion many  enquiries  which  could  not  be  attended  to  at  the 
time,  were  recei^■ed,  but  these  are  being  kept  ready  for  a  re- 
sumption of  this  campaign  at  an  early  date. 

It  is  said  that  the  amount  of  business  taken  during  this 
campaign  was  very  considerable.  In  addition  to  this  there 
are  the  two  other  valuable  considerations, — the  greater  satis- 
faction among  the  customers  and  a  distinct  advance  in  the 
standard  of  scientific  illumination  in  the  city  of  Ottawa. 


Shurlok  Prevents  Theft 

Many  buildings  suffer  by  theft  of  lamps.  Strangers 
strolling  through  the  halls  sometimes  take  the  opportunitj' 
of  removing  lamps  from  the  socket,  especially  since  the 
tungsten  type  has  been  in  use.  To  prevent  the  possibility 
of  removal  of  lamps.  Pass  &  Seymour  have  devised  their 
Shurlok  type  of  socket.     It  is  claimed  that  with  this  ap- 


pliance, illustrated  iKTcwitli.  it  is  not  possible  to  remove 
lamps.  Aside  from  the  ciue^tioti  of  theft  this  appliance  will 
prove  valualile  in  hotels,  apartment  houses,  etc.,  where  it  is 
the  custom  of  the  i)eople  occupying  these  rooms  lo  remove 
the  lamp  and  attach  such  things  as  warming  pads,  curling 
tongs,  Hat  irons,  etc.  By  the  use  of  such  apparatus  tlie  elec- 
tric bills  of  the  owner  are  enormously  and  often  unneces- 
sarily increased.     It  is  impossible   to  unlock   the  Shurlok 
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with  anything  but  the  master  key  and  there  are  no  other 
keys  nTade  like  them.  This  key  is  not  given  away  but  is 
sold  at  a  regular  price,  only  to  responsible  persons,  a  further 
insurance  that  the  people  who  would  carry  off  lamps  are 
not  likely  to  have  a  key. 


A  Portable  Eye-Comfort  Lamp 

The  accompanying  illustrations  represent  a  new  type  of 
portable  lamp  just  placed  on  the  market  by  the  National 
X-Ray  Reflector  Company.  This  lamp  is  constructed  ac- 
cording to  the  Eye-Comfort  lighting  system  which  has  De- 
come  popular  in  large  public  installations  but  is  now  applic- 
able in  the  private  home  or  in  any  room  in  the  home  by  ust 


Lecture  on  Illumination 

A  meeting  of  the  Hamilton  Electric  Light  &  Power 
Company  section  of  the  N.E.L.A.  was  held  in  the  Terminal 
Building,  Hamilton,  on  Wednesday  evening,  March  5th,  this 
being  the  first  meeting  held  since  the  fine  new  quarters  pro- 
vided by  Manager  Coleman  for  the  use  of  the  section  have 
been  completed.  The  room  is  a  good  large  one  on  the  third 
floor  of  the  Terminal  Building,  being  40  ft.  x  50  ft.,  well 
lighted,  heated  and  ventilated,  and  artistically  decorated. 
Mr.  C.  A.  Howe,  manager  of  the  Holophane  Company,  To- 
ronto, delivered  an  address  on  "Illumination,"  illustrated  by 
a  number  of  practical  demonstrations.  There  Vv^as  a  large 
attendance  and  a  great  deal  of  interest  was  evinced  by  those 
present.  Addresses  were  made  by  Manager  Coleman  and 
L.  W.  Pratt,  president  of  the  section.  Musical  numbers 
were  furnished  by  Messrs.  Kingan,  Taylor  and  Warden. 


Fig.  1. 

of  this  portable  lamp.  The  lamp  is  made  in  either  the  fl^or 
or  table  type,  the  latter  being  shown  in  one  of  the  accon.- 
panying  sketches.  The  light  sources  are  completely  con- 
cealed but  the  arrangement  of  the  lamp  is  shown  in  Fig. 
2,  which  explains  the  mechanism.  By  pulling  the  switch  £ 
.the  three  lamps  marked  D  on  the  edge  of  a  disc  are  lighted. 
These  are  not  usually  larger  than  100  watt  mazda  and  iserve 
only  to  give  the  shade  and  the  illuminated  decorative  effect 
of  the  usual  art  lamp  to  light  the  space  immediately  below 
the  lamp.    A  general  illumination  of  the  room  is  obtained, 


A 


Fig.  2. 


however,  by  pulling  switch  F.  which  lights  a  large  mazda 
lamp  G  contained  within  an  opaque  X-Ray  reflector  A.  This 
reflector  is  held  in  the  correct  position  with  relation  to  the 
lamp  to  secure  proper  illuminating  results,  by  the  holder  B. 
The  bottom  of  the  X-Ray  reflector  is  open  slightly  so  that  a 
small  per  cent,  of  the  light  from  the  large  lamp  strikes  the 
white  upper  surface  of  the  disc  C  and  is  reflected  against  and 
illuminates  the  shade.  This  makes  the  use  of  the  small 
lamps  unnecessary  when  the  indirect  light  is  turned  on. 


Truro,  N.S.  Without  Light 

Following  a  series  of  unfruitful  negotiations  between 
the  town  council  and  .the  Chambers  Electric  Light  and 
Power  Company,  Limited,  on  the  question  of  street  lighting- 
rates,  it  is  reported  power  was  finally  cut  off  on  March  1st, 
leaving  the  town  in  darkness.  The  rates  submitted  by  the 
company  were  as  follows:  First  100-25  candle  power  lamps, 
$22  each  per  year;  second  100-25  candlepower  lamps,  $18  each 
per  year;  third  100  $10;  over  300,  $5.  If  32  candle  power 
lamps  were  used,  an  additional  charge  of  $1.50  per  lamp  was 
to  be  paid.  If  40  candle  power  lamps  were  used,  an  addi- 
tional charge  of  $3  per  lamp  would  be  made.  Discount  10 
per  cent.  As  this  rate  was  not  considered  satisfactory  by 
the  council  the  company  carried  out  their  threat  of  cutting 
off  supply. 


Utilities  Exhibit  in  Vancouver 

During  February  a  pure  food  show  was  held  in  Van- 
couver, B.C.,  the  exhibition  being  open  afternoons  and  even- 
ings for  two  weeks.  The  B.  C.  Electric  Railway  Company, 
Limited,  took  advantage  of  the  opportunity  to  exploit  its 
line  of  electrical  appliances,  and  its  booth  attracted  con- 


siderable attention.  The  exhibits  of  the  company  included 
electric  ranges,  toasters,  percolators  and  other  appliances, 
all  of  which  were  demonstrated  by  the  clerks.  On  the  clos- 
ing Saturday  of  the  exhibition  a  popcorn  party  was  held, 
at  which  corn  was  popped  on  electric  grills  and  distributed 
to  the  children  in  bags  which  advertised  the  electrical  ap- 
pliances. The  exhibit  was  considered  by  the  company  to 
have  attained  good  results  with  reference  to  the  extension 
of  the  use  of  electrical  appliances. 
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The  Contractor  as  a  Business  Man 

In  the  March  15th  number  of  the  Electrical  News,  an  in- 
teresting article  written  by  a  successful  contractor  on  the 
subject  of  "The  Large  Percentage  of  Failures  of  Electrical 
Contractors,"  has  been  read  with  much  interest.  The  weak- 
ness of  the  electrical  contractor  seems  to  be,  not  that  he 
does  poor  work,  but  that  he  takes  too  little  care  to  see  that 
he  makes  a  reasonable  profit.  Some  of  the  reasons  were  out- 
lined in  the  above  mentioned  article  and  one  simple  remedy 
at  least  suggested. 

It  is  perhaps  of  interest  to  learn  that  the  electrical 
contractor  in  the  United  States  is  in  much  the  same  position 
as  the  Canadian  contractor,  though  this  knowledge  will 
probably  not  carry  a  great  deal  of  satisfaction.  That  this 
is  the  case,  however,  is  shown  by  an  article  recently  printed 
in  the  National  Electrical  Contractor,  which  we  reproduce 
herewith  in  part,  as  the  conditions  there  are  much  the  same 
as  in  Canada.    The  article  is  by  Mr.  W.  S.  Hanbridge. 

"The  average  man  doing  electrical  contracting  business 
makes  the  common  mistake  of  thinking  he  knows  when  he 
really  does  not  know.  He  starts  in  with  a  few  thousand 
dollars,  plenty  of  ambition  and  a  good  supply  of  experience 
from  a  mechanical  standpoint,  but  none  from  the  business 
point.  The  first  mistake  he  makes  is  when  he  falls  the  vic- 
tim of  the  salesmen  from  the  manufacturers  and  jobbers. 
Their  credit  man  has  told  them  that  the  contractor's  credit 
is  good  for  so  much.  Each  salesman  does  his  best,  and  quite 
right,  to  get  into  the  good  graces  of  the  contractor  and 
turn  as  much  of  his  ready  cash  into  stock  as  possible.  This, 
I  believe,  is  mistake  number  one.  There  would  be  a  great 
deal  more  sense  if  the  credit  man  would  go  to  the  contractor 
and  explain  to  him  the  necessity  of  keeping  his  assets  in 
ready  cash  up  to  the  time  he  has  given  the  matter  careful 
study  and  got  firmly  fixed  in  his  mind  that  the  meaning  of 
the  word  credit  is  something  that  must  be  handled  far  more 
carefully  than  even  one's  cash,  because  a  man  is  not  ex- 
pected to  have  cash  at  all  times,  but  if  he  had  been  careful 
with  his  credit  it  is  just  as  good  as  cash. 

The  second  mistake  is  made  when  the  contractor  con- 
servatively estimates  a  job  and  then  concludes  that  he  must 
meet  some  one  else's  figure  in  order  to  establish  himself  and 
in  a  very  short  time  he  will  get  into  the  way  of  paying  more 
attention  to  the  figures  his  competitors  put  in  than  to  his 
own,  and  the  result  is  the  jobs  do  not  pan  out  as  well  as  they 
should  and  he  is  not  able  to  meet  his  obligations  as  they  be- 
come due. 

Lack  of  System 

Third,  and  probably  one  of  the  most  important,  is  lack 
of  system.  Now  when  I  speak  of  system  I  do  not  mean  any 
expensive  top-heavy  proposition,  but  I  mean  a  good  simple 
set  of  books,  properly  kept  up  so  that  at  all  times  a  man 
knows  just  exactly  where  he  stands.  Opinions  vary  on  how 
much  system  is  necessary  for  a  business.  Personally,  I  be- 
lieve that  if  three-fourths  of  our  cut  and  dried  systems  were 
cut  nut  and  a  little  more  good  common  sense  used  there 


would  be  no  need  of  the  average  small  contractor  shying 
at  a  bookkeeping  system  for  his  business.  A  good  careful 
girl  can  be  employed  for  $50  or  $60  per  month  and  can  keep 
the  books  for  any  firm  doing  a  business  under  $100,000  a  year 
and  it  will  not  take  all  her  time,  either. 

Great  care  must  be  taken  in  the  matter  of  getting  out 
material,  seeing  that  it  is  properly  charged  to  the  right  job 
and  that  returns  are  properly  credited.  This,  of  course, 
must  be  handled  by  the  store-room  end,  and  if  properly  kept 
up  and  placed  in  the  hands  of  the  bookkeeper  it  is  easy  to 
make  a  permanent  record  to  the  proper  jobs.  The  labor 
should  be  carefully  charged  daily  or  weekly.  This  will  give 
the  contractor  a  perfect  chart  of  the  condition  of  his  jobs 
at  all  times.  All  incidentals,  such  as  cartage,  car  fare,  etc.. 
that  can  be  charged  to  jobs  should  be  included. 

The  next  item  is  to  know  at  all  times  what  your  over- 
head costs  you  by  charging  every  item,  including  your  own 
salary,  rent,  insurance,  light,  phones,  etc.  It  is  a  simple 
matter  at  the  end  of  the  month  to  add  this  to  j'our  bare 
cost,  thereby  showing  the  entire  cost  of  your  job.  This, 
compared  with  the  amount  billed,  shows  monthly  whether 
you  have  been  getting  enough  money  for  the  business  you 
have  done.  At  the  end  of  the  year  such  things  as  deprecia- 
tion, interest,  wear  and  tear,  loss  of  bad  accounts,  up-keep  of 
guarantee,  etc.,  should  be  added  to  your  cost  so  that  you 
will  not  fool  yourself  by  having  any  leaks. 

Have  a  Simple  System 

The  above  can  be  elaborated  as  much  as  one  feels  he 
can  afford,  but  if  the  average  contractor  would  keep  the 
above  simple  common  sense  system,  study  it,  know  it  and 
be  prepared  at  all  times  to  present  it  to  any  jobber  or  manu- 
facturer it  would  be  very  easy  for  them  to  show  him  what 
his  credit  should  be.  In  other  words,  it  is  seldom  that  a 
credit  man  is  fairly  acquainted  with  a  contractor's  system 
until  such  a  time  as  he  is  called  in  to  save  what  he  can  from 
the  wreck,  and  I  would  say  to  the  credit  man  that  you 
would  lose  less  if  you  studied  and  assisted  your  contractor's 
system,  and  I  would  say  to  the  contractor,  make  your  credit 
man  your  Father  Confessor;  don't  be  afraid  to  go  to  them 
for  advice  on  any  financial  transaction,  and  most  important 
of  all,  take  the  advice  and  use  it,  for  remember,  while  you 
have  been  studying  the  best  way  to  pull  in  wires,  he  has 
lieen  studying  credits. 

Fourth.  The  average  contractor  is  too  careless  of  "Qual- 
ity and  Service."  Make  these  two  words  your  motto,  keep 
them  before  j'ou  at  all  times.  Don't  let  any  small  personal 
gain  lead  you  aside  from  the  path,  because  the  man  with 
"Quality  and  Service"  as  his  motto,  demonstrating  same  at 
every  opportunitj',  is  building  up  a  bulk-head  which  will 
satisfy  the  most  careful  credit  man. 

Fifth.  Get  your  bills  out  as  soon  as  the  work  is  com- 
pleted, and  use  the  same  precaution  that  your  credit  man 
uses  with  you,  get  in  your  money  as  quickly  as  possible. 
Every  bill  you  send  out  should  be  carefully  followed  up  and 
the  money  obtained.    In  fact  every  bill  should  have  a  day 
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of  reckoning.  If  a  customer  does  not  pay  up  on  a  set  day 
there  should  be  a  decided  understanding  when  same  should 
be  paid  and  there  should  be  nothing  on  youi  part  left  un- 
done to  further  the  collection,  because  outstanding  bills 
never  improve.  It  is  your  money  being  backed  by  your 
credit  and  eating  up  your  interest.  A  prompt  collector  may 
sometimes  be  criticised,  but  never  by  the  people  who  are 
trusting  him. 

Last  and  most  important  of  all,  meet  obligations  on  the 
day  they  are  due,  and  if  by  accident  you  are  not  able,  a  per- 
sonal visit  to  your  jobber  or  manufacturer  telling  him  ex- 
actly why  you  cannot  meet  it  will  give  him  confidence  in 
you.  A  very  common  fault  with  electrical  contractors,  and 
probably  others,  is  in  reference  to  this  last  subject.  A  con- 
tractor does  not  hesitate  to  go  to  a  customer  seeking  a  con- 
tract. The  customer  expects  the  contractor  to  give  him 
what  he  is  paying  for  to  the  letter,  therefore,  the  contractor 
should  not  hesitate  in  having  a  firm  understanding  that  when 
his  work  is  done  he  should  get  his  money,  and  that  said 
money  should  be  paid  at  a  certain  time,  and  if  the  customer 
desires  to  take  a  longer  time  the  contractor  should  impress 
upon  him  that  it  is  an  accommodation  and  not  part  of  his 
regular  business.  Too  many  contractors  instead  of  trying  to 
make  their  customer  feel  that  they  are  under  obligations  to 
the  contractor  by  allowing  them  time,  allow  the  shoe  to  be 
put  on  the  other  foot  and  always  feel  that  they  are  under 
ol)ligations  to  the  customer  no  matter  how  slow  he  is." 


Operating  Air  Break  High  Tension  Switches  Under  Severe 
Winter  Conditions 

The  rapid  development  of  high  tension  weatherproof 
protective  and  control  equipment  and  the  requirements  of 
local  conditions  have  resulted  in  several  distinct  types  now 
being  tested  under  actual  operating  conditions.  One  of  the 
most  ditlicult  tests  to  secure  with  high  tension  air  break 
switches  is  the  effect  of  sleet  or  ice.  Severe  sleet  storms 
are  rather  infrequent  and  when  they  do  occur  it  is  often 
difficult  for  the  switch  manufacturer  to  get  on  the  scene,  in 
time  to  secure  essential  data.  The  obvious  thing  to  do, 
therefore,  is  to  duplicate  as  nearly  as  possible  the  effects 
of  a  severe  sleet  storm  as  affecting  the  switch  operation, 


Voltage  tests  under  operating  conditions. 

and  the  accompanying  illustration  shows  a  switch  used  in 
tlie  test  described  below. 

The  switch  is  of  the  :_!-pole,  PM  type,  manufactured  by 
tlie  Delta-Star  Electric  Company,  Chicago,  111.,  and  is  mount- 
ed on  a  temporary  4-pole  structure,  although  in  actual  ser- 
vice installations  but  2  poles  are  necessary.  With  a  tem- 
perature of  25  degrees  F.,  and  wind  velocity  of  25  miles  per 


hour  as  recorded  by  the  Weather  Bureau,  a  heavy  spray  of 
water  was  directed  on  the  switch  for  approximately  2/4  hours. 
The  ice  deposit  secured  was  very  heavy  and  resulted  in 
many  long  icicles  extending  from  the  insulator  petticoats 
to  the  channel  iron  switch  mounting.  The  operating  mech- 
anism connecting  the  three  rotating  switch  arms  is  located 
within  the  central  channel  iron  mounting  base  and  therefore 
was  not  affected  by  the  ice  formation— only  the  exposed 
elements  being  coated  as  shown. 

Under  the  conditions  illustrated  the  flash-over  occurred 
at  potentials  of  approximately  51,000  to  57,000  volts.  This 
value  was  somewhat  variable  due  to  the  fact  that  as  the 
voltage  was  raised  and  leakage  began,  the  icicles  would  begin 
to  melt  and  stream.  During  the  test  a  spray  of  water  was 
kept  playing  on  the  switch,  thus  keeping  the  ice  wet.  The 
combination  of  ice  formation,  streaming  icicles  and  steady 
water  drizzle  was  probably  equal  to  the  worst  winter  con- 
ditions, and  the  result  secured  will  form  a  basis  for  the  com- 
pany's developments  in  high  tension  switches  during  the 
coming  year.  It  is  said  that  additional  tests  on  this  type 
of  switch  will  be  condticted  in  the  near  future  and  the  results 
obtained  and  used  in  further  developments  now  under  way. 


Baggage  Truck  Charging  Panels 

Economy  of  current  consumption  is  as  desirable  in  the 
case  of  charging  batteries  as  in  other  lines.  With  this  end 
in  view  the  battery  charging  equipment  illustrated  below 


A  new  battery  charging  equipment. 


and  installed  in  the  north  station,  Boston,  of  the  American 
Express  Company,  was  designed.  This  equipment,  built  by 
the  Cutler-Hammer  Manufacturing  Company,  Wilwaukee, 
allows  for  charging  12-cell  baggage  trucks  one  at  a  time,  or 
any  number  up  to  12  trucks  at  one  time.  This  arrangement, 
which  allows  the  grouping  of  trucks  on  charge,  makes  un- 
necessary much  wasteful  dissipation  of  current  while  at  the 
same  time  keeping  the  number  of  separate  rheostats  to  a 
minimum.  There  are  four  charging  rheostat  panels,  two  each 
side  of  the  center  panel,  and  each  of  these  is  arranged  for 
charging  one  truck  alone,  or  two  or  three  in  series.  The 
rheostats  are  of  the  slider  type  with  resistance  grids  mount- 
ed in  frames  back  of  the  panels.  The  doul)le  throw  switches, 
above  the  rheostat  contacts,  when  thrown  to  the  right,  con- 
nect the  batteries  of  the  two  or  three  trucks  in  series,  and 
when  thrown  to  the  left  cut  into  the  circuit  a  fixed  block  of 
resistance  sufficient  to  absorb  the  voltage  of  the  battery  at 
maximum  current.    The  center  panel  carries  single  pole  cir- 
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cuit  breakers  for  each  of  the  outside  wires  of  the  :!-wire 
system,  on  which  this  equipment  is  installed,  and  tiie  meters. 
In  this  particular  case  plug  receptacles  were  placed  on  the 
panels  with  tell-tale  lamps  opposite  each  receptacle  wiiicli 
indicate  when  the  battery  is  plugged  in. 


Choke  Coils  and  Disconnecting  Switches 

The  choke  coils  and  disconnecting  switches  illustrated 
herewith  are  typical  of  a  new  line  of  such  apparatus  re- 
cently brought  out  by  the  Electric  Service  Supplies  Company. 
Several  unique  points  in  tlie  design  of  this  apparatus  may 


200  amp.  13,200  v  disconnecting  switch. 

he  commented  on.  The  bases  of  both  the  choke  coils  and 
disconnecting  switches  are  of  standard  I!  in.  channel  iron. 
These  bases  permit  the  apparatus  to  be  installed  either  in- 
side or  out,  to  be  attached  to  switchboards  direct,  to  cross 
arms,  to  poles,  to  pipe  or  to  any  other  suitable  supporting- 
means.  Iron  pipes  are  riveted  to  this  channel  and  insulators, 
cemented  to  these  pins,  support  galvanized  iron  tops,  ce- 
mented to  them,  which  tops  in  turn  support  brass  terminal 
blocks  for  either  the  choke  coil  or  the  switch  mechanism. 
Choke  coils  are  sweated  into  these  blocks  and  in  every  case 
are  provided  with  separable  terminals.  The  coils  are  air  in- 
sulated between  turns.  This  is  advantageous,  because  if 
arcing  should  occur  between  turns,  the  insulation   (air)  is 


200  amp.  13,200  v.  choke  coil. 

immediately  re-established  after  the  passage  of  the  discharge. 
The  manufacturers  claim  that  these  choke  coils  are  very  rug- 
ged in  construction,  possess  great  electrical  and  mechanical 
strength,  and  that  their  design  has  been  worked  out  so  that 
they  af¥ord  great  protection  to  electrical  apparatus  when 
used  in  conjunction  with  their  standard  types  of  Garton- 
Daniels  lightning  arresters.  These  choke  coils  are  made  for 
voltage  ratings  up  to  3:i,0()0  and  for  all  standard  ampere  ca- 
pacities. 

In  the  disconnecting  switch,  the  clips  are  sweated  into 
the  brass  terminal  l^locks,  and  are  made  of  machine  finished, 
pure,  hard-drawn  copper.  The  blades  are  hung  m  the  clips 
as  shown,  and  tension  screws  are  provided  at  each  end  to  se- 
cure proper  contact.  Separable  terminals  are  provided  on 
these    switches    for    all    capacities.    These  disconnecting 


switches  are  designed  and  intended  for  use  not  (jnly  as  light- 
ning arrester  disconnecting  switches  to  disconnect  arresters 
from  the  line  for  purposes  of  inspection,  repair,  etc.,  but  alsf) 
as  switches  for  disconnecting  and  controlling  high  voltage 
lines,  branch  feeders,  emergency  feeders,  etc.,  and  for  numer- 
ous other  purposes  for  which  such  switches  are  required. 
They  are  made  for  voltage  ratings  up  to  2:i,000  and  ot  suit- 
able ampere  capacities  to  meet  any  operating  conditions. 


X-Cell  with  Spring  Connectior  s 

We  illustrate  herewith  the  lastest 
improvement  on  X-Cell  connections. 
This  well  known  type  of  spring  connec- 
tion is  soldered  to  the  carbon  brass  cap 
of  the  cell  so  that  loose  connections  are 
impossible.  By  the  use  of  this  connec- 
tion there  are  no  screws  to  tighten,  no 
plyers  are  needed,  no  more  sore  fingers 
have  to  be  endured — just  press  the  clip 
and  slip  in  the  wire.  This  connection 
has  been  adopted  exclusively  by  the  Bell 
Telephone  Company  of  Canada,  by  over 
400  other  telephone  companies  and  by 
leading  firms  in  the  automobile  and 
general  electrical  trade.  The  Canadian 
patent  for  this  binding  post  is  held  by 
the  Canadian  Carbon  Company,  Limited. 
The  advice  given  by  this  company  is 
that  you  install  X-Cells  with  their  new- 
spring  connectors  in  your  telephone,  automobile,  engine, 
motor  boat  or  any  where  and  forget  them  for  "nine  lives." 


Northern  Electric  Notes 

Great  enthusiasn-i  prevailed  at  the  annual  hockey  games 
held  in  the  old  Victoria  Rink  to  decide  who  should  possess 
the  telephone  trophy  for  the  coming  year.  The  Bell  Tele- 
phone Company's  team  were  the  winners  last  j'ear,  but  the 
N.  E.  boys  decided  that  it  should  be  their  turn  to-  bring  the 
cup  home.  There  were  two  games  in  the  series,  the  N.  E. 
team  winning  both;  first  by  a  score  of  three  to  nothing  and 
the  second  by  a  score  of  three  to  two.  The  final  game  was 
very  close;  the  Telephone  team  scored  the  first  two  goals  in 
rapid  succession,  while  in  the  second  20  minutes  the  X.  E. 
evened  matters  up.  Only  one  goal  was  needed  in  the  last 
half  and  Hughes  -was  responsible  for  this. 

Messrs.  Doherty  &  Allen  are  now  in  the  West  represent- 
ing the  General  Department  at  the  Distributing-  House  Sales 
Conference,'  the  first  of  which  was  held  by  Montreal  during 
the  week  of  February  T4h.  ^ 


Mr.  Ward  Still  on  the  Job 

In  our  March  l.Mli  number,  bj-  a  slip  of  the  pen.  we  were 
made  to  say  in  our  personal  section  that  Mr.  A.  J.  Soper  had 
been  appointed  district  sales  manager  for  Ontario  for  the 
Northern  Electric  &  Manufacturing  Company.  This  of 
course,  should  have  lieen  the  Imperial  Wire  &  Cable  Com- 
pany as  reported  in  the  article  under  that  heading  on  another 
page  in  the  same  issue.  Mr.  J.  I".  Ward  is.  as  everybody 
knows,  in  charge  of  the  Toronto  office  of  the  Northern  Elec- 
tric &  Manufacturing  Company. 


Change  of  Address 

Macl)eth-Evans  Glass  Company  of  Pittsburgh,  Pa.,  the 
makers  of  the  w-ell-known  "Alba""  glass  for  high  efficiency 
illumination,  owing  to  increased  business  and  the  call  for 
more  extensive  show-rooms  and  demonstrating  facilities  are 
moving  their  Toronto  sales  office  and  showroom  from  TO 
King  street  west  to  U>0  Bay  street.  This  change  will  take 
place  on  or  about  the  1st  of  April. 
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Transmission  Engineering  Co. 

The  Transmission  Engineering  Company  has  been  or- 
ganized in  Pittsburgh  to  do  special  transmission  line  work. 
It  is  affiliated  with  the  Railway  &  Industrial  Engineering 
Company,  manufacturers  of  the  Burke  horn-gap  apparaturs, 
and  is  making  a  specialty  of  outdoor  steel  sub-stations,  and 
special  work  for  terminal  towers,  station  outlets,  railroad 
crossings,  and  similar  requirements.  The  officers  are  H.  L. 
Patterson,  president;  G.  N.  Lemmon,  vice-president  and  gen- 
eral manager;  B.  W.  Kerr,  secretary-treasurer,  and  A.  W. 
Burke,  consulting  engineer. 


Annual  Meeting  N.  E.  L.  A. 

The  36th  annual  convention  of  the  National  Electric 
Light  Association  will  be  held  at  the  new  Medinah  Temple, 
Chicago,  June  2,  3,  4,  5  and  6,  1913.  The  house  committee 
has  already  sent  out  a  schedule  showing  the  hotels  available 
with  the  rates  charged  in  each. 


The  Electrical  Repair  Company 

Announcement  is  made  by  the  Electrical  Repair  Com- 
pany of  the  opening  of  new  premises  at  122  Wellington  street 
west,  Toronto,  where  every  facility  for  the  repair  of  every 
kind  of  electrical  apparatus  is  now  installed. 


Small  Refrigerating  Machine 

The  H.  VV.  Johns-Manville  Company  are  distributing  a 
folder  describing  the  Audiffren-Singrun  refrigerating  mach- 
ine, for  which  they  are  agents.  This  is  a  machine  operated 
by  a  small  electric  motor  of  which  the  power  ranges  from 
one-half  to  four  horse  power,  depending  on  the  cooling 
effect  or  ice-making  capacity  of  the  machine. 


Trade  Publications 

The  Curtis  Portable — A  bulletin  issued  by  the  National 
X-Ray  Reflector  Company,  descriptive  of  a  portable  lamp 
constructed  on  the  indirect  principle. 

The  Keystone  Traveller — March,  1913,  issued  by  the 
Electric  Service  Supplies  Company,  Philadelphia,  contains 
much  interesting  information  regarding  this  company's  pro- 
ducts. The  publication  states  the  policy  of  the  company  re- 
garding the  selling  of  their  material  and  the  benefits  they 
have  derived  by  using  straightforvvard  methods.  A  good  re- 
production of  a  lightning  flash  is  used  to  introduce  their 
chapter  on  Garton  Daniels  arresters.  The  booklet  also  con- 
tains other  useful  and  interesting  information. 

Pneumatic  Tools— Catalogue  10  issued  by  the  Pittsburg 
Pneumatic  Company  of  Canton,  Ohio,  descripitive  of  this 
company's  air  operated  hammers,  riveters  and  other  de- 
vices. The  catalogue  is  being  distributed  in  Canada  by 
R.  E.  T.  Pringle,  Canadian  agent. 

Electric  Grinders — Bulletin  No.  23  issued  by  the  Van 
Dorn  &  Button  Company  of  Cleveland,  and  distributed  by 
their  Canadian  agent,  R.  E.  T.  Pringle.  This  bulletin  deals 
with  a  recently  developed  line  of  portable  electric  grinders 
in  various  types. 

Shurlok — Bulletin  issued  by  Pass  &  Seymour,  contain- 
ing facts,  entertainingly  told,  for  the  man  who  wishes  to  pro- 
tect himself  against  the  loss  of  lamps. 

Catalogue — -issued  by  the  F.  J.  Drake  &  Company,  Chic- 
ago, describing  their  publications,  which  cover  practically 
every  phase  of  electric,  gas,  cement,  etc.,  work. 


New  Books 

Electrical  Machine  Design. — The  design  and  specification 
of  direct  and  alternating  current  machinery,  by  Alexander 
Gray,  Whit.  Sch.,  B.Sc.  (Edinburgh  and  McGill),  assistant 
professor  electrical  engineering  McGill  University,  Montreal. 
The  McGraw-Hill   Book  Company,  New  York,  publishers; 


price  $4  net.  This  book  was  compiled  from  a  course  of  lec- 
tures on  electrical  machine  design  delivered  at  McGill  Uni- 
versity. The  machines  discussed  are  those  which  have  be- 
come more  or  less  standard,  namely,  direct  current  generat- 
ors and  motors,  alternating  current  generators,  synchronous 
motors,  polyphase  induction  motors  and  transformers.  The 
principle  followed  throughout  the  work  is  to  build  up  the 
design  for  the  given  rating  by  the  use  of  a  few  fundamental 
formulae  and  design  constants,  the  meaning  and  limits  of 
which  are  discussed  thoroughly  and  the  same  procedure  has 
been  followed  for  the  several  pieces  of  apparatus.  It  is 
pointed  out  in  the  preface  that  the  design  of  electrical  ma- 
cliinery  is  as  much  an  art  as  a  science  and  that  no  list  of 
formulae  or  collection  of  data  is  sufficient  to  enable  one  to 
become  a  successful  designer.  There  is  a  certain  amount  of 
data,  however,  sifted  from  the  mass  of  material  on  the  sub- 
ject which  every  designer  finds  convenient  to  compile  for 
ready  reference.  This  work  contains  data  that  the  author 
has  found  it  necessary  to  tabulate  during  several  years  of 
experience  as  a  designer  of  electrical  apparatus.  The  book 
is  well  printed  and  illustrated. 

Experimental  Wireless  Stations — By  Philip  E.  Edelman, 
published  by  the  author  at  2433  Lyndale  Avenue  South,  Min- 
neapolis, price  $2.  This  book  deals  with  the  theory,  design, 
construction  and  operation  of  experimental  wireless  sta- 
tions and  gives  a  complete  account  of  sharply  tuned  modern 
wireless  installations  for  experimental  purposes  which  com- 
ply with  the  new  United  States  wireless  law.  The  book  is 
intended  particularly  for  experimenters  and  only  matter 
which  directly  contributes  to  the  practical  presentation  of 
the  art  has  been  included.  The  illustrations,  of  which  there 
are  eighty,  consist  of  simple  line  drawings  to  illustrate  con- 
structional details,  these  having  been  deemed  much  more 
useful  than  half  tones,  which  only  show  the  general  ap- 
pearance of  any  particular  type  of  instrument. 

Alternating  Current  Machinery. — By  Jas.  R.  Barr, 
A.M.I.E.E.,  and  R.  D.  Archibald,  B.Sc,  A.M.I. E.E.,  etc.; 
Whittaker  &  Company,  London  and  New  York,  publishers; 
price  12s.  6d.  net.  The  opening  chapter  is  devoted  to  a 
mathematical  treatment  of  complex  wave  forms;  a  chapter 
is  devoted  to  insulation;  transformers  are  treated  with  re- 
gard to  their  underlying  principles,  losses  and  efficiencies, 
and  design;  alternators  are  discussed  with  reference  to  their 
mechanical  construction,  e.m.f.  equations,  reaction,  regula- 
tion, impedance,  losses,  parallel  working  and  design;  three 
chapters  are  given  to  rotary  converters  under  which  head- 
ing is  treated  the  transforming  ratio,  armature  reaction  and 
windings,  voltage  regulation,  losses,  heating,  efficiencies,  and 
design.  496  pages,  illustrated  with  332  photographs  and  16 
plates. 

Baudot  Printing  Telegraph  System — by  H.  W.  Pendry; 
Whittaker  &  Company,  London  and  New  York,  publishers: 
Price  2s.  6d.  net.  The  adoption  and  development  of  the 
Baudot  system  by  the  British  Post  Office  has  brought  about 
a  demand  for  information  concerning  this  form  of  machine 
telegraphy,  which  is  claimed  to  be  one  of  the  most  bril- 
liant achievements  of  modern  invention.  This  little  volume 
is  designed  to  furnish  a  treatise  which  is  a  comprehensive 
description  of  the  different  features  of  this  system.  144 
pages,  well  illustrated. 


The  total  number  of  arc  lamps  in  the  city  of  Vancouver 
at  the  end  of  1912  was  1,669,  an  addition  of  248  lamps  dur- 
ing the  year.  The  number  of  ornamental  cluster  light  stand- 
ards in  use  at  the  end  of  1912  was  621,  of  which  number 
.j52  were  installed  during  1912.  Ornamental  cluster  light 
standards  under  construction  at  the  present  time  are, — Har- 
ris street,  76;  Hastings  street,  44;  Granville  street,  40;  Main 
street,  59;  total  219. 


Current  News  and  Notes 


Battle  Hill,  Ont. 

Mr.  Geo.  Cook,  Glencoe,  is  said  to  contemplate  building 
a  dam  and  installing  a  power  plant. 

Brockville,  Ont. 

The  Light  &  Power  Department  has  instructed  Mr. 
Philip,  Superintendent,  to  get  particulars  re  another  pump 
unit  in  the  pumping  station.  Manager  of  Department,  Mr. 
Philip.    Engineer,  J.  H.  Bryson. 

Representatives  of  the  Morrisburg  and  Ottawa  Electric 
Railway  Company  have  had  an  interview  with  the  mayor  and 
council  with  a  view  to  extending  their  line  to  this  city, 
making  Brockville  a  terminal  with  branch  lines  through  the 
town. 

Bear  River,  N.S. 

The  Bear  River  and  Digby  Electric  Light,  Heating  and 
Power  Company,  Limited,  have  for  sale  a  30  kw.  C.G.E.  al- 
ternating current  generator,  1,100  volts,  1,500  r.p.m.  vvith 
switchboard,  exciter,  etc.  Also  transformers  sufficient  for 
360-16  candle  power  lamps  at  104  volts. 

Brantford,  Ont. 

It  is  reported  that  right-of-way  for  the  Lake  Erie  and 
Northern  Railway  Company  has  been  purchased  nearly  all 
the  way  between  Paris  and  Gait  and  that  work  will  soon  be 
begun. 

The  Brantford  waterworks  system  have  been  quoted  a 
price  of  $34  per  h.p.  by  the  local  hydro-electric  management. 
The  steam  pumps  will  be  kept  as  auxiliaries  or  for  peak  load 
requirements. 

Barrie,  Ont. 

The  profits  of  the  electric  light  plant  for  the  year  ending- 
December  31st,  1912,  amounted  to  $5,000.  This  corresponds 
to  approximately  20  per  cent,  of  the  total  receipts.  The  total 
liabilities  of  the  corporation  in  connection  with  this  depart- 
ment are  placed  at  $99,706. 

Buckingham,  P.Q. 

It  is  reported  that  work  on  the  new  power  house  being 
installed  at  the  foot  of  Dufferin  Falls  is  progressing  rapidly 
and  that  the  plant  will  be  in  operation  in  a  couple  of  months. 

Dundas,  Ont. 

It  is  reported  that  Martin  H.  Hewitt,  cement  block 
manufacturer,  will  require  motors  for  operating  new  ma- 
chinery. 

Dauphin,  Man. 

Tenders  for  electrical  machinery  were  received  up  to 
March  19th  for  the  electric  light  plant  of  the  town  of  Daup- 
hin, Man.  The  engine  will  be  a  vertical,  compound  conden- 
sing force  feed  lubrication  engine,  360  r.p.m.  and  a  225  kw. 
60-cycle,  2-phase  2,200  volt  generator.  The  requirements  also 
include  a  switchboard  and  accessories  and  a  belt  driven  ex- 
citer. Thirty-eight  5-light  standards  will  be  installed  carry- 
ing four  60  watt  and  one  100  watt  tungsten  lamps  each. 
Two  10  kw.  transformers  2,200/105  volts  wilP  also  be  pur- 
chased. 

Edmonton,  Alta. 

Tenders  were  called  up  to  March  22nd  for  laying  ap- 
proximately twelve  miles  of  railway  track. 

Ft.  William 

The  Canadian  Car  &  Foundry  Company  have  recently 
purchased  for  their  new  car  shops  at  Fort  William,  Ont.,  a 
375  h.p.  Robb  vertical  two-crank  compound  engine  for  direct 
connection  to  a  250  kw.  electric  generator.    This  engine,  the 


latest  design  of  Robb  vertical  compound  engine^,  to  oper- 
ate at  360  revolutions  per  minute.  It  is  being  built  by  the 
International  Engineering  Works,  Limited. 

Fredericton,  N.B. 

A  charter  has  been  granted  the  Suburban  Railway  Com- 
pany with  powers  to  build  and  operate  street  car  lines  in  the 
suburbs  of  the  City  of  St.  John. 

Fraserville,  P.Q. 

At  the  present  time  the  streets  are  lighted  by  arc  lamps 
but  it  is  likely  the  whole  system  of  electric  lighting  will  be 
renewed  within  the  next  year. 

Fort  Frances,  Ont. 

A  report  has  been  made  by  the  Hydro-electric  Power 
Commission  of  Ontario  on  the  possibilities  of  the  Sand  Is- 
land Falls  which  are  said  to  be  capable,  under  proper  storage 
conditions,  of  developing  3,000  h.p. 

Guelph,  Ont. 

Application  has  been  made  to  the  Ontario  Legislature  iov 
authority  to  pass  a  by-law  to  provide  for  combining  the  fol- 
lowing civic  departments,  namely:  waterworks,  gas,  electric 
light,  heat,  sewage,  public  works  and  Guelph  Radial  Railway 
under  one  commission. 

Gait,  Ont. 

This  town  is  now  using  1,000  h.p.  as  compared  with  600 
h.p.  when  the  system  was  inaugurated. 

The  Canada  Foundry  Company  are  supplying  two  cen- 
trifugal pumps  for  the  water  works  department  here.  These 
pumps  will  be  driven  by  one  250  kv.a.,  2,200  volt,  3-phase,  25- 
cycle,  750  r.p.m.  Swedish  General  Electric  synchronous  motor 
supplied  by  Kilmer,  PuUen  and  Burnham.  It  is  expected  the 
installation  will  be  completed  about  May  1st. 

Hamilton,  Ont. 

An  application  has  been  made  for  an  act  incorporating 
the  Hamilton  Mountain  Electric  Railway  Company. 

Harriston,  Ont. 

After  being  without  street  lights  for  three  years  current 
was  again  turned  on  March  15th. 

Hull,  Que. 

Extension  of  railway  to  Connaught  is  contemplated. 
Length — mile  double  track.  Weight  of  rail,  60  lbs.;  gauge 
4  ft.  8J4  in. 

Halifax,  N.S. 

The  government  has  introduced  a  bill  providing  for  the 
establishment  of  a  rural  telephone  system.  It  is  proposed 
that  the  government  should  give  a  subsidy  of  $20  per  mile, 
the  farmers  to  furnish  and  erect  the  poles,  and  the  govern- 
ment to  undertake  the  stringing  of  the  wires.  It  is  also  pro- 
posed that  the  farmers  buy  their  own  telephones  and  pay  a 
small  charge  for  connecting  with  exchanges  in  the  neighbor- 
hood. 

A  bill  has  been  introduced  in  the  House  of  Assembly  to 
incorporate  the  Halifax  Tramways  and  Power  Company. 
Limited.  The  incorporators  are  the  directors  of  the  Halifax 
Electric  Tramway  Company  and  the  objects  of  the  new  com- 
pany are  explained  to  be  the  development  of  hydro-electric 
power  and  the  acquisition  of  the  Halifax  Electric  Tramway 
Company.  The  capital  of  the  new  company  is  placed  at  $5,- 
000,000.  Power  would  be  obtained  through  the  acquisition 
of  the  Nova  Scotia  Power  Company  which  controls  the  falls 
on  the  Gaspereux  River. 
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Kingston,  Ont. 

The  light,  heat  and  power  department  of  the  city  of 
Kingston,  Ont.,  are  at  present  installing  a  500  kv. a.  steam 
turbo  equipment  complete  with  pumps,  condensers  and  new 
switchboard.  This  department  is  also  at  the  present  time 
preparing  a  report  on  the  local  water  works  condition  for 
which  an  additional  6,000,000  gallon  pump  will  be  required. 
It  has  not  yet  been  decided  whether  steam  or  electric  drive 
will  be  installed,  but  extensions  must  be  made  during  the 
present  year.  Other  electrical  work  in  Kingston  includes  the 
placing  of  all  wires  underground  on  the  main  thoroughfare 
in  view  of  the  adoption  of  permanent  pavements.  This  will 
also  necessitate  the  installation  of  new  lights  for  the  paved 
sections.  This  work  is  in  charge  of  Mr.  C.  C.  Folger,  gen- 
eral manager  of  the  light,  heat,  power  and  water  depart- 
ments. 

The  Board  of  Trade  is  again  urging  the  city  council  to 
ask  the  Hydro-electric  Power  Commission  of  Ontario  to  sup- 
ply them  with  current  from  High  Falls  on  the  Madawaska 
River.  This  matter  was  considered  some  time  ago,  and  it 
was  decided  that  pawer  could  be  produced  in  Kingston  at 
too  low  a  rate,  by  steam,  to  justify  the  hydro-electric  develop- 
ment. 

London,  Ont. 

It  has  been  suggested  that  in  order  to  relieve  the  street 
car  congestion  from  South  London  a  subway  be  constructed 
at  Ridout  street.  It  is  probable  however,  the  improvement 
would  consist  of  a  deep  cutting  under  the  Grand  Trunk 
tracks. 

The  Hydro-electric  Power  Commission  of  Ontario  who 
were  asked  to  give  a  ruling  in  the  dispute  between  certain 
members  of  the  council  as  to  the  proper  cost  of  street  light- 
ing have  placed  the  amount  of  $39,700  per  year.  The  amount 
actually  charged  is  $29,000,  but  it  has  1)een  maintained  by 
members  of  the  couaoil  that  this  sum  was  too  large  by 
$14,000  or  $15,000. 

It  is  said  that  the  London  and  Lake  Erie  Transportation 
Company  have  made  an  offer  to  supply  the  village  with  light 
but  the  hydro-electric  commission  does  not  approve  of  this 
plan.  It  is  likely  that  power  will  be  supplied  by  the  com- 
mission. 

Lambeth,  Ont: 

Lambeth  Telepiione  Company,  Limited,  has  been  in- 
corporated with  a  capital  of  $10,000,  to  carry  on  the  general 
business  of  a  telephone  company  in  the  Township  of  West- 
minster, with  head  office  at  Lambeth.  The  provisional  di- 
rectors are  Dr.  A.  R.  Routledge,  A.  G.  Howse,  salesman, 
and  Dr.  G.  A.  Routledge,  all  of  Laml^eth. 

Montreal 

At  the  annual  meeting  of  the  Cedars  l^apids  Manu- 
facturing and  Ppwer  Company,  Montreal,  Mr.  Howard  Mur- 
ray presiding,  the  report  of  the  construction  work  now  pro- 
ceeding was  read,  it  being  stated  that  satisfactory  progress 
is  being  made.  The  retiring  officers  and  directors  were  re- 
elected. 

Shareholders  of  the  Mtjntreal  Tramways  Company  at  a 
special  meeting  on  March  0th  authorized  the  directors  to 
issue  $18,000,000  of  capital  stock  in  allotments  and  at  prices 
to  be  decided  on  according  to  the  requirements  of  expanding 
business  and  new  lines  to  be  constructed.  Mr.  E.  A.  Robert, 
the  president,  said  that  no  decision  had  lieen  reached  as  to 
when  the  first  issue  would  be  made.  He  expected  that  the 
first  issue  would  be  something  between  three  or  four  million 
dollars.  This  would  depend  on  the  reports  and  estimates 
now  lieing  iirepared  by  the  engineers  and  the  outcome  of  any 


agreement  which  might  be  made  with  the  city  as  to  what  ex- 
tensions and  improvements  should  be  made.  The  money 
would  be  raised  partly  by  the  sale  of  the  unissued  common 
stock  and  partly  by  the  issue  of  bonds.  The  engineers'  plans 
would,  it  was  expected,  be  ready  for  consideration  at  an  early 
meeting  of  the  company. 

The  Bell  Telephone  Company  propose  to  lay  conduits 
on  about  40  streets  in  Montreal  for  the  purpose  of  their  own 
wires,  the  cost  to  be  borne  by  the  company.  The  Board  of 
Control  of  the  city  have  recommended  the  city  to  give  the 
necessary  authority.  The  company  are  to  reserve  a  duct  for 
the  police  and  fire  alarm  wires,  and  also  to  restore  all  pave- 
ments or  street  surfaces,  as  well  as  making  a  deposit  of  $13,- 
000  with  the  city  as  a  guarantee  of  doing  the  paving  work. 

Two  of  the  C.  P.  R.  Telegraph  wires  between  Montreal 
and  Toronto  have  been  equipped  with  the  Morkrum  printing- 
telegraph.  Each  circuit  is  worked"  duplex,  so  that  on  the  two 
wires  two  messages  can  be  sent  in  each  direction  simul- 
taneously. At  the  sending  end  is  a  keyboard  somewhat 
similar  to  a  typewriter  and  all  that  has  to  be  done  to  trans- 
mit a  message  is  for  the  sending-  operator  to  depress  the 
keys  in  the  same  manner  as  though  writing  a  letter  or  tele- 
gram on  the  typewriter.  With  the  instrument  is  a  recorder 
which  shows  exactly  what  keys  have  been  depressed  and 
whether  any  mistake  has  been  made.  At  the  receiving  end 
the  operator  simply  feeds  in  ordinary  message  blanks  as  re- 
quired, and  the  messages  are  printed  automatically  on  them. 
The  installation,  which  was  made  as  an  experiment,  has 
turned  out  satisfactorily. 

The  Quebec  Ptiblic  Utilities  Commission  have  decided 
that  the  Montreal  Tramways  Company  are  bound  to  supply 
certain  information  asked  for  by  the  Commission.  The  coni- 
pany  denied  the  authority  of  the  Commission  to  compel  the 
production  of  documents  relating  to  the  service,  condition 
of  roads,  etc.  Col.  Hibbard,  the  chairman,  strongly  urged 
the  company  and  city  to  get  together,  so  that  an  adequate 
service  might  be  provided,  and  regretted  that  the  Commis- 
sion had  not  the  jurisdiction  to  order  a  remedy,  although 
willing,  if  required,  to  act  as  intermediary.  With  that  hope, 
the  Commission  suspended  the  inquiry  into  the  service  of 
the  company. 

Mr.  Justice  Beaudin,  Montreal,  has  given  judgment  for 
the  defendant  in  a  preliminary  stage  of  the  libel  action  for 
damages  of  $650,000  brought  by  the  directors  of  the  Mont- 
real Tramways  Company  against  the  "Herald."  The  latter 
contended  that  it  was  competent  to  plead  that  the  particular 
article  complained  of  was  to  be  read  in  conjunction  with 
other  articles  on  the  subject  of  the  tramways  management, 
while  the  directors  held  that  the  defendant  would  have  to 
stand  or  fall  by  the  one  article.  His  Lordship  dismissed  the 
demurrer,  on  the  ground  that  it  was  a  case  for  the  judge  and 
jury  at  the  trial  to  decide. 

Tlie  March  15th  number  of  the  Electrical  News  was 
made  to  say  that  the  Bell  Telephone  Company  would  be  al- 
lowed to  erect  poles  on  twenty-three  streets  in  Montreal 
and  that  the  Montreal  Electric  Service  Commission  had  sub- 
mitted plans  therewith.  We  are  advised  by  Prof.  Herdt, 
chairman  of  this  commission  that  the  Electric  Service  Com- 
mission had  nothing  whatever  tq  do  with  this  matter,  did  not 
submit  any  plans  nor  make  any  recommendations  regarding 
service  to  the  telephone  customers. 

Medicine  Hat,  Alta. 

Complaints  are  made  of  the  inadequacy  of  the  street 
lighting  in  this  city,  and  it  is  understood  that  as  soon  as  the 
street  railway  question  shall  have  lieen  settled,  the  lighting 
system  will  be  fully  considered. 
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Moose  Jaw,  Sask. 

By-laws  were  recently  passed  autliorizing  tlie  expendi- 
Uire  of  $75,000  on  a  lire  alarm  system  and  $185,000  for  electric 
light  and  power  extensions. 

New  Westminster,  B.C. 

Among  tlie  local  improvements  planned  by  the  i.!.Clvl\. 
Company  for  the  year  are  freight  yards  capable  of  accom- 
modating some  500  cars. 

The  provincial  government  lias  decided  to  light  the 
southern  portion  of  the  Fraser  Bridge  and  the  approaches 
thereto.  It  is  said  negotiations  are  proceeding  with  the 
Western  C  anada  Power  Company  for  the  installation  of  the 
lamps  and  the  supply  of  current. 

Ottawa,  Ont. 

It  is  said  the  Ottawa  Light,  Heat  and  Power  Company 
contemplate  the  purchase  of  electric  lighting  services  and 
fixtures  to  cost  $250,000. 

The  Wagner  bill  introduced  recently  at  Washington  and 
designed  to  repeal  the  charter  of  the  Long  Sault  Develop- 
ment Company  passed  the  senate  by  a  vote  of  32-11. 

Reported  Ottawa  Electric  Railway  will  build  1^  miles 
double  track;  weight  of  rail  70  lbs.;  gauge  4  ft.  8^  in. 

Orillia,  Ont. 

It  is  said  that  the  government's  plans  with  reference  to 
the  Trent  Valley  canal  will  require  the  removal  of  Orillia's 
present  hydro-electric  plant  to  a  point  some  two  miles 
farther  down  the  river. 

Port  Arthur,  Ont. 

Tenders  received  by  Commissioner,  J.  J.  Hackney, 
until  March  31st  for  (a)  No.  2/0  round  trolley  wire,  8  tons; 
No.  4/0  flexible  feeder  wire,  D.B.W.P.,  6)4  tons,  (b)  rails, 
spikes,  .angle  bars,  bolts,  (c)  steel  intersections,  frogs, 
switches,  etc. 

Port  Moody,  B.C. 

It  is  reported  plans  are  now  under  way  for  the  con- 
struction of  a  tramway  line  between  Port  Moody  and  New 
Westminster  by  the  B.C.E.R.  Company. 

Prince  Albert,  Sask. 

It  is  reported  that  negotiations  have  been  completed  for 
the  purchase  of  a  site  for  a  new  telephone  exchange.  The 
government  will  install  either  the  central  energy  system  o.r 
an  automatic  system. 

Portage  la  Prairie 

The  Bill  of  the  Portage  Radial  Railway  Company  pass- 
ed the  Provincial  House  on  February  15th,  and  is  reported 
to  have  received  such  a  large  measure  of  financial  support 
as  to  warrant  operations  being  started  immediately.  This 
is  an  electric  road  which  will  operate  between  Portage  la 
Prairie  and  Winnipeg,  running  through  St.  James,  St.  Charles 
and  Headingly,  and  along  Pigeon  Lake,  one  of  the  choicest 
agricultural  districts  of  the  province.  To  date  $25,000  has 
been  subscribed,  the  amount  required  by  the  charter  to  au- 
thorize the  company  to  carry  on  the  business.  A  large  num- 
ber of  subscriptions  have  been  promised  from  interested 
farmers  along  the  route  and  in  this  way  the  directors  ex- 
pect that  $150,000  will  be  raised. 

Quebec,  Que. 

Langelier  Boulevard  will  be  lighted  with  new  ornamental 
cluster  lights  and  it  is  recommended  that  a  number  oi  these 
lights  be  placed  along    the    ramparts    between    ihe  .Vi'ch- 


bishop's  palace  and  iiamel  street  and  on  iJ'.Vuteuil  street. 
W.  Baillairge  is  City  Engineer. 

Rapid  City,  Man. 

The  gas  electric  plant  installed  by  the  British  Canadiai' 
Engineering  and  Supply  Company  in  this  town  was  placed  in 
operation  early  in  March.  The  rate  to  consumers  will  be 
20c  per  kw.  hour  with  a  minimum  monthly  charge  of  $1. 
Mr.  T.  Towns,  formerly  of  Renfrew,  Ont.,  has  been  placed  in 
charge  of  the  plant. 

Regina,  Sask. 

Tenders  will  be  received  up  to  .\pril  :;oth.  by  the  city  com- 
missioners of  Regina,  Sask.,  for  one  1,200  kw.  synchronous 
motor-generator,  or  motor-converter  set,  complete  with  panel 
for  the  control  of  the  a.c.  motor  and  generator  panel  and 
equalizing  pedestal  for  the  control  of  the  d.c.  generator. 

St.  Thomas,  Ont. 

Plans  are  to  be  prepared  for  jjutting  in  crossing  with  de- 
rail and  electric  connections  complete  at  William  street. 

St.  John,  N.B. 

The  St.  John  Railway  Company  opposed  the  St.  John 
Suburban  Railway  Company's  bill  before  the  legislature  re- 
cently on  the  ground  that  the  former  had  an  exclusive  fran- 
chise to  the  streets  of  St.  John  city  and  county  and  that  they 
were  willing  to  make  all  necessary  extensions. 

A  recent  report  made  by  Mr.  J.  B.  McRae,  Ottawa,  on  the 
value  of  the  Meductic  Falls  as  a  source  of  hydro-electric 
power  was  unfavorable.  It  is  stated  that  a  water  project, 
development  at  this  point  is  not  commercially  feasible. 

St.  Stephen,  N.B. 

Powers  of  the  St.  Stephen  Electric  Railway  Company 
have  been  extended  by  the  government  and  they  are  now  a])le 
to  generate  electric  power  and  dispose  of  it  for  all  commercial 
purposes. 

Swift  Current,  Sask. 

Time  is  extended  to  April  14th  for  receiving  tenders  for 
1-200  kw.  and  1-400  kw.  a.c.  generator  direct  connected  to 
high  speed  vertical  engines  or  horizontal  turbines. 

St.  Catharines 

The  Niagara,  St.  Catharines  &  Toronto  Railway  Com- 
pany are  busy  building  their  extension  from  St.  Catharines 
to  Niagara-on-the-Lake,  a  distance  of  twelve  miles.  Orders 
have  been  placed  for  two  500  kjv.  C.  G.  E.  rotary  converters 
and  transformers  for  St.  Catharines  and  a  750  kw.  Westing- 
house  rotary  and  transformers  for  Niagara-on-the-Lake.  The 
300  kw.  rotary  now  in  the  St.  Catharines  station  will  be  re- 
moved to  Niagara  Falls,  Ont..  and  placed  in  the  sub-station 
there. 

Saskatoon,  Sask. 

The  reports  sui)mitted  by  electrical  superintendent  Han- 
son for  the  month  of  February  show  a  peak  load  of  2:.i20  kilo- 
watts. During  the  month  5Sl,20(i  kilowatt  hours  were  gen- 
erated producing  a  revenue  of  .$32,011  or  5.5c  per  kw.  hour. 
This  was  at  a  cost  of  1,447  tons  of  coal  which  works  out  to 
4.5  pounds  of  coal  per  kw.  hour, 

Sunday  cars  operated  for  the  first  time  on  March  iith 
and  were  patronized  to  the  extent  of  8,522  passengers,  the  re- 
ceipts amounting  to  $42(').1(). 

Stratford,  Ont. 

The  Stratford  Street  Railway  Compan\-.  in  making  an 
agreement  with  the  city  of  Stratford,  introduced  the  condi- 
tion that  they  could  use  power  supplied  by  the  Hydro-olec- 
iric  Power  Commission  or  from  any  other  source,  as  thev 
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found  it  cheapest.  This  clause  was  recently  approved  by  a 
vote  of  the  citizens  of  Stratford,  but  the  Ontario  govern- 
ment has  intervened  and  the  clause  is  cut  out  of  the  bill  as 
not  being  in  accordance  with  the  agreement  existing  between 
the  city  of  Stratford  and  the  power  commission. 

Silverton,  B.C. 

It  is  stated  that  a  contract  has  been  closed  with  the  New 
Denver  Electric  Light  Company  to  run  a  power  line  to  Sil- 
verton and  supply  light  and  power. 

Toronto,  Ont. 

The  Ontario  Railway  Board  has  approved  the  plans  of 
the  Toronto  and  Suburban  Railway  Company  to  run  a  line 
from  Toronto  through  the  county  of  Wellington  to  the  city 
of  Guelph. 

All  the  Canadian  Pacific  Railway  telegraph  wires  run- 
ning into  the  central  office  are  being  placed  underground  from 
the  Board  of  Trade  building  at  Front  and  Yonge  to  the  Cana- 
dian Pacific  Railway  building  at  King  and  Yonge  streets. 

The  Ontario  Railway  Board  have  given  orders  that  the 
Toronto  suburban  railway  must  have  in  operation  the  lines 
on  Annette  street  and  Pacific  avenue  not  later  than  December 
1st  of  this  year.    The  line  will  be  single  track. 

In  the  March,  15th  number  of  the  Electrical  News,  an 
article  on  the  subject  of  ozone  purified  air,  by  Mr.  S.  W. 
Canniff,  was  made  to  say  that  in  the  subways  of  London, 
Eng.,  8,000,000  cubic  feet  of  air  are  ozonized  daily.  Mr. 
Canniff  wishes  to  correct  this  number,  which  should  have 
read  80,000,000  cubic  feet  of  air  per  day. 

A  suggestion  has  been  made  that  the  local  improvement 
plan  should  be  applied  to  the  extension  of  civic  street  car 
lines  in  Toronto. 

The  Forest  Hill  Electric  Railway  Company  were  success- 
ful in  getting  their  bill  through  the  railway  committee.  This 
will  mean  the  granting  of  a  charter  to  construct  and  main- 
tain a  railway  on  Forest  Hill  Road  along  Eglington  avenue 
and  north  on  Dufiferin  and  Bathurst  streets. 

Teeswater,  Ont. 

It  is  reported  a  number  of  new  lights,  wiring,  etc.,  will  be 
purchased  for  extensions  to  be  made  to  the  lighting  system. 

Vernon,  B.C. 

Tenders  will  be  received  up  to  April  11th,  for  the  supply 
and  installation  of  a  500  B.  h.p.  Diesel  engine,  a  375  kw.  2,300 
volt,  3-phase,  60  cycle  generator  with  direct  connected  ex- 
citer and  a  10-ton  travelling  crane. 

On  March  10th,  the  following  by-laws  were  passed:  $35,- 
000  for  reconstructing  the  electric  lighting  system,  $50,000  to 
extend  the  electric  light  plant  and  $15,000  to  make  extensions 
to  the  electric  lighting  plant  and  to  construct  a  power  housej. 

Victoria,  B.C. 

It  is  said  that  the  p.a.y.e.  system  will  soon  be  installed 
on  a  number  of  lines  of  the  B.C.E.R.  Company's  system  here. 

It  is  said  an  attempt  is  being  made  to  remove  all  the  poles 
on  Government  street  between  Humboldt  and  Cormorant 
and  to  support  all  wires  from  the  walls  of  the  buildings  lining 
this  street. 

Vancouver,  B.C. 

The  civic  authorities  of  Vancouver  recently  met  chief 
engineer  Conway  of  the  British  Columbia  Electric  Railway 
Company  and  discussed  the  possibility  of  the  company  placing 
its  wires  through  the  centre  of  the  city  in  underground  con- 
duits. It  is  stated  that  Mr.  Conway  promised  that  within  a 
few  weeks  he  wx)uld  submit  plans  showing  an  extensive  sys- 
tem of  underground  conduit  work  for  the  city  business  dis- 


trict. In  carrying  out  this  project  the  city  will  have,  as  far 
as  possible,  the  conduits  laid  in  the  lanes. 

Following  on  the  agreement  of  the  Western  Canada 
Power  Company  to  supply  40,000  horse-power  to  the  British 
Columbia  Electric  Railway  Company,  new  arrangements 
for  financing  the  company  have  been  approved.  A  syndicate 
of  New  York  bankers  have  organized  the  Western  Canada 
Public  Utilities  Company,  Limited,  and  they  have  agreed  to 
take  over  $4,000,000  par  value  of  refunding  bonds  and  $2,- 
000,000  par  value  of  the  shares  of  the  treasury  stock  of  the 
Western  Canada  Power  Company,  Limited,  at  prices  equal 
to  90  per  cent,  of  par  for  the  bonds  and  80  per  cent,  of  par 
for  the  shares. 

City  Electrician  Fletcher  has  submitted  a  comparative 
statement  on  the  cost  of  electric  lighting  in  ten  of  the  largest 
western  cities  to  prove  that  the  electric  lighting  rates  in  Van- 
cover  are  too  high. 

The  Canadian  Crocker-Wheeler  Company,  Limited,  St. 
Catharines,  Ont.,  branch  office  Vancouver,  have  just  recently 
delivered  to  the  Britannia  Mining  and  Smelting  Company, 
Britannia  Beach,  B.C.,  a  150  kw.  direct  current  generator, 
direct  connected  to  a  Pelton  water  wheel.  This  generator 
will  supply  extra  power  to  the  company's  mine  electric  rail- 
way, which  has  been  increased  in  capacity.  The  extensive 
plant  of  the  Britannia  Mining  and  Smelting  Company  is 
situated  on  Howe  Sound,  about  20  miles  northwest  of  Van- 
couver. 

Windsor,  Ont. 

Tenders  have  been  called  for  a  200  h.p.  generator  and  100 
ornamental  poles  to  carry  five  light  clusters.  An  under- 
ground distribution  system  will  supply  the  lighting  current. 

Wingham,  Ont. 

Council  contemplates  the  purchase  of  a  new  generator 
and  additional  electrical  equipment. 

Westmount,  Que. 

Money  has  been  voted  for  purchase  of  arc  lamps  to  cost 
approximately  $1,500. 

Winnipeg,  Man. 

Contract  has  been  awarded  to  The  Canadian  Westing- 
house  Company  for  9,000  kw.  transformer  capacity. 

Contract  has  been  awarded  to  the  Canadian  Crocker 
Wheeler  Company,  St.  Catharines,  Ont.,  for  1-130  h.p.  slip- 
ring,  constant  speed,  induction  motor,  3-phase,  550  volts,  60- 
c'ycle,  720  r.p.m.,  and  1-40  h.p.  squirrel  cage,  constant  speed, 
induction  motor,  550  volts,  3-phase,  60-cycle,  1,200  r.p.m.  for 
city  quarry  at  Stony  Mountain. 

Tenders  are  called  to  May  15  for  two  3-phase  generat- 
ors, 3,000  kv.a.,  60  cycle,  6600  volt,  for  power  house  at 
Point  du  Bois. 

Welland,  Ont. 

It  is  reported  that  the  Welland  Electric  Company,  in 
competition  with  which  a  municipal  plant  is  being  installed, 
are  reducing  their  rates  considerably. 

Yarmouth,  N.S. 

The  Grand  Hotel  Company  will  ask  tenders  re  installing 
an  up-to-date  electric  passenger  elevator  in  their  4-storey 
hotel. 

New  Companies 

The  Mission  Fixture  Company  has  been  incorporated 
with  head  office  at  Vancouver. 

The  British  American  Manufacturing  &  Power  Company 
has  been  incorporated  with  head  office  at  Vancouver. 
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Siemens  18  Pane)  22000/2200/600  Volt  Switchboard  supplied  and  installed  by  us  for  the 

city  of  Port  Arthur 

We  supplied  the  complete  sub-station  equipment,  consisting  of  7-750  K.V.A.,  22,000  volt  transformers,  switchboard 
shown  above,  lightning  arresters  and  2-750  H.P.  motors  generators. 

Half  the  foregoing  was  a  repeat  order  after  our  apparatus  had  been  in  satisfactory  operation  for  1  8  months. 

We  undertake  the  complete  equipment  of  electrical  plants  of  every  description  up  to  and  including  I  I  0,000  volts. 


Siemens  Company  of  Canada,  Limited 

HEAD  OFFICE: 
Transportation  Building      -  MONTREAL 


BRANCH  OFFICES; 


STANDARD  BANK  BUILDING 
TORONTO 


McARTHUR  BUILDING 
WINNIPEG 
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Condensed  Department 


FOR  SALE 


RATE 

Positions  Wanted      ^    g  cents  a  word  per  inser- 
PoEitions   Vacant  > 
Miscellaneous.  '  t>o"- 

Tender  advertisements,  equipment  for  sale, 
etc.,  15  cents  per  agate  line  (14  agate  lines 
make  one  inch)  per  insertion. 

Advertisers  who  wish  to  conceal  their  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
number   without   extra  charge. 


Car  Ventilating  Systems 

Tlie  Vacuum  Car  Ventilating  Company  has 
commenced  manufacturing  Mechanical  Car  Ven- 
tilating Systems  under  Canadian  Patent  No. 
128070,  dated  September  13,  1910,  and  is  pre- 
pared to  furnisli  same  on  demand.  For  detailed 
information  and  prices,  address  Lock  Box  No. 
25,  Windsor,  Ont.  10-t.f. 


For  Sale 


The  Corporation  of  Hespeler  will  have  for 
sale   shortly  : — • 

One  12  X  12  Goldie  Ideal  Engine,  315  r.p.m. 

One  C.G.E.  2300  volt,  26  ampere,  single  phase, 
00  cycle  Generator. 

A  number  of  5  kw.  Transformers  and  also  a 
number  of  60  cycle  meters. 

All  of  the  above  plant  is  now  in  commission 
and  is  being  discarded,  making  way  for  a  25- 
cycle  installation. 

Kindly  address  any  enquiries  to  the  Chairman, 
Hydro-Electric  Power  Commission,  Corporation 
of  Hespeler,  Hespeler,  Ont.  6-7 


CITY  OF  VERNON,  B.  C. 

Tenders  for  500  B.H.P. 
Diesel  Engine  and  375 
Kw.  Generator 


Tenders  will  be  received  up  to  3  p.m.,  April 
11th,  1913,  by  D.  G.  Tate,  City  Clerk,  Vernon, 
B.C.,  for  the  following  equipment: 

Supply  and  installation  of  one  500  B.H.P.  Die- 
sel Engine. 

Supply  and  installation  of  one  375  kw.  2300 
volt,  three  phase,  sixty  cycle,  generator  with 
direct  connected  exciter. 

Supply  of  one  ten-ton  travelling  crane. 

Specifications  may  be  seen  after  March  20tFi, 
at  the  City  Hall,  Vernon,  B.C.,  the  offices  of  the 
Electrical  News,  and  Canadian'  Engineer,  Toronto; 
tlie  Contract  Record,  Winnipeg;  and  the  Consult- 
ing Engineers,  Vancouver. 

MATHER,  YUILL  &  COMPANY,  LTD., 
Consulting  Engineers, 
12-14  Vancouver,  B.C. 


One  50  h.p.,  25  cycle,  o-phase,  550  volt  C.  G. 
E.  induction  motor.  Complete  witli  pulley  base 
and  starting  box.  Practically  new.  The  Hes- 
peler  Furniture   Co.,   Hespeler,   Ont.  7-9 


Town  of  Swift  Current,  Sask. 


Tenders  for 
Electrical  Machinery 


The  time  for  receiving  tenders  in  connection 
witli  the  above  has  been  extended  from  Monday, 
March  31st,  till  noon  of  Monday,  April  14th. 

GEO.  D.  MACKIE, 
12-13  Town  Engineer. 


CITY    OF  SASKATOON 


Machinery  For  Sale 


One  "Robb  Armstrong"   Horizontal  Engine. 

One  "Canadian  Westinghouse"  Alternating 
Current  Generator,  2  phase,  60  cycle,  125  kw., 
2200  volts. 

One  Jet  Condenser  Air  Pump. 

Two  "Canadian  Foundry  Company"  Horizon- 
tal Tubular  Boilers,  each  250  h.p.  capacity. 

One  "Robb  Armstrong"  Horizontal  Engine, 
arranged  for  direct  connection  to  a  225  kw. 
tienerator  on  a  13-inch  shaft. 

One  "Allis-Chalmers-Bullock"  Generator — Rat- 
ing 225  kw.,  2200  volts,  2  phase,  60  cycles,  150 
r.p.m. 

Exciter,  Allis-Chalmers-Bullock.  Rating  104 
amps.,   120  volts,  1000  r.p.m. 

Full  particvilars  may  be  obtained  on  applica- 
tion to  E.  Hanson,  City  Electrical  Engineer, 
Saskatoon. 

Offers,  endorsed  on  outside  of  envelope  "Offer 
for  Engines,  Generators  and  Boilers,"  should  be 
addressed  to  the  City  Commissioners,  Saskatoon. 

F.  E.  HARRLSON,  Mayor, 

Chairman  of  Commissioners. 


Saskatoon,   March  5th,  1913. 
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Situations  Vacant 


WANTED — Hydrauli  and  Electrical  operat- 
ors and  maintenance  men  for  large  power  plant 
in  the  East.  Permanent  position  witli  good  pros- 
pects of  advancement  for  tlie  right  men.  Plant 
in  small  town  located  directly  on  the  railroad, 
one  hour  railroad  distance  to  larger  city.  Ap- 
plications with  full  particulars  to  be  sent  to  Box 
738,  Electrical  News,  Toronto,  Ont.  6-7 


WO\NTED— Operators  familiar  with  A.C. 
Generators.  Box  751,  Electrical  News,  Toronto, 
Ont.  7-9 


First-class  meter  man,  capable  of  repairing 
and  calibrating  house  and  power  meters,  also 
making  motor  tests.  State  experience  and  salary 
expected.  Northern  Ontario  Light  &  Power 
Company,   Ltd.,  Cobalt,  Ont.  4-7 


Situations  Wanted 


Electrical  engineer,  four  years  works  experi- 
enced tester,  four  years  operation  of  sub-stations, 
steam  and  hydraulic  power  house,  wants  posi- 
tion in  charge  of  plant.  Married.  Best  refer- 
ences.    Box  752,  Electrical  News,  Toronto,  Ont. 


Technical  graduate,  familiar  with  plant  de- 
sign, seeks  position  connected  with  design  or 
construction  of  hydro-electric  power  plant ; 
around  Montreal  preferred.  Would  like  to  start 
as  designing  draughtsman  under  supervision.  Has 
followed  engineering  apprenticeship  course  with 
best  manufacturing  company.  Speaks  English 
and  French.  Best  of  references.  Apply  Box 
749,   Electrical   News,   Toronto,   Ont.  7 


Moonlight  Schedule  for  April,  1913 

Courtesy  of  the  National  Carbon  Company,  Cleveland. 


Date. 

Light. 

Date. 

Extinguish. 

No.  of 
Hours 

Apr.l 

6  50 

Apr.  2 

5  00 

10  10 

2 

6  50 

3 

5  00 

10  10 

3 

6  50 

4 

5  00 

10  10 

4 

7  00 

5 

5  00 

10  00 

5 

7  00 

6 

4  60 

9  50 

6 

7  00 

7 

4  50 

9  50 

7 

7  00 

8 

4  50 

9  50 

8 

7  00 

9 

4  50 

9  50 

9 

7  00 

10 

4  50 

9  50 

10 

7  00 

11 

4  50 

9  50 

11 

10  10 

12 

4  50 

6  40 

12 

11  40 

13 

4  50 

5  10 

14 

0  30 

14 

4  40 

4  10 

15 

1  10 

15 

4  40 

3  30 

16 

1  40 

16 

4  40 

3  00 

hi 

2  10 

17 

4  40 

2  30 

18 

No  Light 

18 

No  Light 

19 

No  Light 

19 

No  Light 

20 

No  Light 

20 

No  Light 

21 

7  10 

21 

9  40 

2  30 

22 

7  10 

22 

10  50 

3  40 

23 

7  10 

24 

0  10 

5  00 

24 

7  20 

25 

1  10 

5  50 

25 

7  20 

26 

2  00 

6  40 

26 

7  20 

27 

2  40 

7  20 

27 

7  20 

28 

3  20 

8  00 

28 

7  20 

29 

3  40 

8  20 

29 

7  20 

30 

4  10 

8  50 

30 

7  20 

May  1 

4  20 

9  00 

Total  Hours  189  40 


More  Simplex  Electric  ranges.  Electric 
irons,  etc.  will  be  nsed  this  year  than  ever 
before. 

You  want  to  sell  your  proportionate  share. 
Educate  your  customers  early  in  Simplex- 
goods  before  motor  trips  and  other  out- 
door ■'  distractions"  make  them  harder  to 
interest. 

You  want  enough  Simplex  appliances  to 
make  an  impressive  display. 

Send  in  yonr  order  now 

SIMPLEX  ELECTRIC 
HEATING  COMPANY 

BELLEVILLE,  ONT. 

CHICAGO.  15  S.  Desplaines  St.  CAMBRIDGE.  MASS. 

SAN  FRANCISCO.  612  Howard  St. 


ASK  US  about 

Efficient 

Lighting 

for  your  streets,  factory,  warehouse 
or  yard 

A.  H.  WINTER  JOYNER,  Ltd. 

76  Bay  Street,  Toronto 

"Consult  A  Specialist" 
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INVESTIGATE 

WESTON 

A.  C. 
SWITCH- 
BOARD 
INDICATING 
INSTRUMENTS 

We  invite  full  inquiry  into  the  merits  of  Weston  Power  Factor  Meters  and  Frequency  Meiers  and  also  Wattmet- 
ers, Synchroscopes,  Ammeters  and  Voltmeters  for  Switchboard  service  on  alternating  current  circuits. 
Send  for  catalogs  and  advise  us  the  kind  of  instruments  in  which  you  are  interested,  whether  for  alternating  or  direct  current  service. 

Demonstrations  of  the  operative  characteristics  of  these  remarkable  instruments  may  be  observed  in  our  New  York 
Office  and  also  in  the  offices  of  Selling  Representatives  in  Philadelphia,  Chicago,  San  Francisco  and  Toronto 


Weston  Electrical  Instrument  Company, 


Xew   York,  114  Liberty  Street. 
Chicago,  1504  Monadnock  Blk. 
Boston,  176  Federal  Street. 
Philadelphia,  342  Mint  Arcade. 
Birmingham,  Brown  Marx  BIdg. 


Detroit,  44  Buhl  Block. 

St.   Louis,  915  Olive  Street. 

Denver,  231  15th  Street. 

San  Francisco,  682  Mission  St. 

Cleveland,  1729  E.  12th  Street. 


Toronto,  76  Bay  Street. 
Winnipeg 

Montreal     (_   Northern  Electri 


Calgary  | 
Vancouver 


Mfg.  Co. 


Main  Office  and  Works 
NEWARK,  N.  J. 

London,  Audrey  House,  Ely 
Place,  Holborn. 

Paris,  12  Rue  St.  George  . 

Berlin,  Genest  St.  5.S.;hoeneberg. 

Johannesburg.  .So.  Africa,  F. 
Peabody  Rice,  Standard  Bank 
Building,  Harrison  St. 


The  Steel  Company  of  Canada,  Umited 

Manufacturers  of 

COPPER  WIRES  and  CABLES 


Consult  us  regarding — 

Bare  Copper  Wire 
Copper  Trolley  Wire 
Copper  Cable 

for 

Electrical  Construction  Work,  Transmission  and  Trolley  Systems 


District  Sales  Offices 
HAMILTON  TORONTO  MONTREAL  WINNIPEG 

VANCOUVER  VICTORIA  ST.  JOHN  HALIFAX 
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LACO  QUALTTY 

Continuous  Filament  Drawn 
Wire  Tungsten  Lamps 

Immediate  Deliveries 
All  Standard  Sizes  and  Voltages 

Laco  Philips  Company 

27  Common  St.,  Montreal,  Canada 

SELLING  AGENTS  :— 

F.  Nicolas  &  Co.,  Ltd.,  Montreal   -   Winnipeg   -   Calgary    -  Vancouver 
C.  C.  Bothwell,  249  Victoria  Street,  Toronto 


THK    KLECTRICAL  NI^WS 


Desk  Fan 


Telephone  Booth  Fan 


Ventilating  Fan 


Electric  Fans 
1913 


Always 
Remember 
C  G.  E, 
Quality 


Reputation 
won  by 
Merit 


Oscillating  Bracket  Fan 


Ceiling  Fan 


Our  1913  Fans  are  thoroughly 
representative  of  both  merit  and 
quality  and  well  worth  your  careful 
consideration. 

We  suggest  that  you  endeavour 
to  anticipate  your  requirements  well 
in  advance — Place  your  orders  early 
and  not  be  caught  without  stock  when 
the  warm  weather  arrives. 

Our  nearest  district  office  will  be 
pleased  to  give  you  new  descriptive 
matter  and  latest  prices. 


Canadian  General  Electric  Co.,  Limited 


Head  Office :  TORONTO 


Montreal  Halifax  Ottawa 

Calgary  Edmonton 


Cobalt  Porcupine  Winn'peg  Regina  Satkatoon 

Vancouver  Victoria  Nelson  Prince  Rupert 
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"EUREKA"  Electric  Suction  Cleaner 

The  best  and  most  practical  Vacuum  Cleaner  ever  invented,  barring  none, 
regardless  of  price.  The  Eureka  is  equipped  with  the  famous  Eureka  type 
Motor  that  has  been  known  for  its  remarkable  perfection  for  years.  The 
wheels  on  the  nozzle,  exclusive  with  the  Eureka,  make  the  machine  very 
easy  to  operate.    Send  for  sample  and  be  convinced.    Retail  Price  $45.00 

Illustrated  Circular  and  discounts  upon  request 

Onward   Mfg.  Company,  Berlin,  Ontario 


==White's  Improved= 
Porcelain  Strain  Insulator 


Try  this  New  and  Better 

STRAIN  INSULATOR 

Made  in  Four  Sizes.   Write  for  Illustrated  Bulletin. 
Will  furnish  Sample  if  desired. 

T.  C.  White,  1124  Pine  St.,  St.  Louis,  Mo. 


Electrical  Supplies 
of  every  description 

A  few  of  our  specialties  : 
Moloney  High  Efficiency  Transformers 
Pass  &  Seymour  Electrical  Specialties 
Carbon  and  Tungsten  Lamps 
Rigid  and  Flexible  Conduit 
Condulets 
Harvey  Hubbell  Electrical  Specialties 

Large  stock  ;  prompt  shipments. 
Write  for  new  and  complete  catalogue  No.  3. 


Central  Electric  &  School 

Supply  Co.,  Limited 

36  Adelaide  St.  West,  Toronto 


THE  ELECTRICAL  REPAIR  COMPANY 


Gentlemen  : — 


^17E  beg  to  announce  the  opening  of  our  new  premises  at  above  address  where  every  facility  is  installed 
for  the  rapid  handling  and  repair  of  any  electrical  apparatus.     Prompt  attention,  expert  advice,  with 
reliable  repair,  is  given  to  the  smallest  as  also  the  largest  enquiry. 


OUR   MOTTO  IS 


"  Rapid,  Reliable,  Repairs " 


Phone  :    Adelaide  3183,  Day 
College  2235.  Night 


Soliciting  your  enquiries,  we  remain, 

Yours  etc.,  etc. 

The  Electrical  Repair  Co. 
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A  Live  Fan  Proposition 
For  Live  Dealers  ! 


This  will  l)e  a  bigger  "Standard"  Fan  season  than  ever  before.  Hundreds 
of  wide-awake  electrical  dealers  who  have  seen  the  demand  for  "Standard" 
Fans  grow  amazingly  from  year  to  year  have  already  sent  in  their  orders.  If 
you  haven't  made  your  arrangements  for  "STANDARD"  Fans  for  the  coming 
season,  we'd  advise  writing  for  our  proposition  without  delay. 


RobWos&Mvcrs 
STANDARI)  Fans 


made  in  a  full  assortment  for  either  direct  or  alternating  current.  VV'c  have  just 
perfected  a  splendid  seller  for  home  use,  a  new  induction  type  8-inch  Fan,  finished 
in  a  superb  black  enamel  with  guard  and  blades  in  brushed  brass  as  the  standard, 
or  tinished  entirely  in  any  of  the  popular  plated  finishes,  or  in  white  enamel — 
whatever  finish  may  l)e  desired. 

Write  for  full  details  concerning  "Standard"  Fans  and  facts  about  our  liberal 
jilan  for  dealers. 

THE  ROBBINS  &  MYERS  CO 

Springfield,  Ohio 

We  also  manufacture  a  complete  line  of  small  D.  C.  and  A.  C.  Motors  for  all  purposes. 


The  Parmenter  Automatic  Wheel  Guard 

FOR  STREET  CARS 


Arrangements  for  the  manufacture  of  these  wheel  guards  have  been  made  with  the  Schofleld-Holden  Machine  Co., 
Ltd.,  Toronto,  Canada,  under  Canadian  Patent  No.  I  31,381  Dated  Feb.  28,  1911  and  can  be  seen  in  operation 
at  their  factory  2  Carlaw  Ave.,  Toronto. 

These  wheel  guards  are  attached  to  the  truck  of  the  car  and  are  absolutely  automatic,  always  follow  the  rail  whether 
on  curve  or  straight  track. 

For  Full  Particulars  Address 

Parmenter  Fender  &  Wheel  Guard  Co. 


89  State  Street 


Boston,  Mass. 
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RECO  FLASHERS  '""^  ''-^SIp^ivT^^  ^'^'^ 


ADJUSTABLE 


SIMPLE 


DURABLE 


COLORED  LAMP  HOODS  ' 

GET  OI  K  LATlisT  BULLETINS 

Reynolds  Electric  Flasher  Mfg.  Co. 

Larg:est  Manufacturers  of  Flashers  in  the  World. 
Also  Manufacturers  of  Billboard  Reflectors,  Time  Clocks, 
Transformers, Window  Displays,  etc. 

No.  1 123  Broadway,  New  York.    No.  617-631  W.  Jackson  Blvd.,  CHICAGO 


HOPE 
Tapes  and  Webbings 

for 

Electrical  Work 

Write  for  Samples  and  Prices 

Hope  Webbing  Company 

Providence,  R.L 


Columbia  Quality  Steel  Boxes 

— prompt  shipment  from  stock  in 
standard  sizes  and  styles  at  lower 
prices  than  you  have  been  paying. 


Type  A— The  usual  box  Type  P— A  medium  price  Type  C— A  high-class  one 
dust  tight  cover        box  with  a  door  and  trim      beaded  and  paneled 


Bushing 
for  all 
Knockouts 


Save  money  by 
Betting  aqua'nted 
with  the  line. 

Write  tOHlay. 


Type  SW.  Steel,  with 
Type  G.  With  a  beveled  natural  oak,  mahogany 
plate  glass  panel  In  door.       or  walnut  finish. 

COLUMBIA,  232  E.  144th  St.,  New  York 


Do  you  sell  "Economic"  Line? 

Made  by 

ROYCE  & 
CO. 

THE  "Eco- 
nomic" line 

Royce  Patent  "Economic"  Electric  Radiators  Of  ClCCtriC 

heating  devic- 

vices  is  a  most  profitable  line  to  handle.  They 
bring  a  good  profit  to  the  dealer  or  central  stat- 
ion and  are  practically  indestructible.   The  "Economic"  heating  element  will  carry  a  100% 
overload  without  burning  out — if  operated  on  rated  voltage  it  should  never  burn  out. 

In  addition  to  the  iron  and  radiator  illustrated  here,  the  "Economic"  line  includes  Disc  Stoves, 
Water  Urn  Heaters,  Tailors'  Irons,  Car  Heaters,  etc. 


Royce  Patent  "Economic"  Electric  Iron 


Se)id  for  prices  and  part icitlars. 


The 


Ferranti  Electrical  Co.  of  Canada^  Ltd. 


TORONTO 


WINNIPEG 
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Pole  Line  Material 

We  can  furnish  any  quality  of  arms,  pins,  -^--^ 
brackets,  or  pole  line  hardware  you  call  for  if   ^-/)  / 
you  can  wait  for  factory  shipment,  but  stock  only  C_^;^'Zi^>^d'/--6<^7| 
which  carries  our  guarantee. 

This  includes:  Washington  Fir  not  less  than  85/   heart,  Georgia  Pine    Long  Leaf — not  less  than  75%  heart 
Kyanized — Spruce.    Pins  and  Line  Hardware — A  T  and  T  specifications. 


STUART-HOWLAND  COMPANY 


131  to  141  Federal  St., 


BOSTON 


Now  Made  in  Canada 


WE  are  pleased  to  announce  that  we  have 
established  a  factory  in  Winnipeg  for 
the  manufacture  of  the  Hughes  Electric 
Stove,  Rang'es  and  Radiators.  We  feel 
certain  that  our  Canadian  customers  wilj 
appreciate  the  establishing  of  this  factor)  in 
Canada,  assuring  prompt  shipments  etc. 

The  1913  models  are  now  ready  and  contain 
many  valuable  improvements,  including  our 
new  and  perfected  heating  units. 

Write  for  our  special  Canadian 
prices,  bulletins,  etc. 


HUGHES  ELECTRIC  HEATING  COMPANY 


Winnipeg  Office:  902  Home  Street 


211-233  W.  Schiller  St.,  Chicago 


The  Lachuie  Shuttle  Co.,  Limited 

Lachute  Mills  P.Q. 

Manufacturers  of 

Cross  Arms — Space  Blocks — Birch  and  other 
Hardwood    Insulator  Pins  and  Brackets. 
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British  Columbia 
Cedar  Poles 

Your  orders  will  be  shipped  from 
Canadian  yards  exclusively. 

Over  100,000  seasoned  poles  of 
guaranteed  quality  mean 

Good  Poles  Quick 

Get  our  prices  before  you  place 
your  orders  for  this  season's 
requirements. 

The  Lindsley  Brothers  Co. 


Washington 


Pocket  Battery  Ammeters 


The 

Canadian  Turbine 
Water  Wheel 

Normal  in  speed  and  discharge, 
giving  the  greatest  range  of  high 
efficiency  for  working  conditions. 

Conserve  the  Water  Powers. 


Write  for  Catalogue  and  References. 


CHAS.  BARBER  &  SONS,  Meaford,  Ontario 
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MAXIMUM  DEFLECTION 


and 


CORONA  LOSSES 

are  of  paramount  importance  in 

Overhead  Power  Schemes 

Information  upon  both  points  is  contained 
in  our  recent  treatise 

Electric  Power  Transmission^^ 

Ask  for  a  copy 


THE  BRITISH  ALUMINIUM  COMPANY,  LTD. 

(of  London,  England) 

60  West  Front  Street,      «  Toronto 


"The  Recognized  Authority  on  Wiring  and  Construction'' 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 


Over  267,000  Sold 


By  H.  C.  Gushing  Jr. 


19th  Year 


Member  American  Institute  of  Electrical  Engineers;  fortnerly 
Electrical  Inspector  Jor  Boston  Board  of  Fire  Underwriters 
and  Underwriters'  Tariff  Association  of  New  York. 


19th  Edition 


 ■*iS.»«< 


1913  Standard  Wiring 

is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  191 2  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice. 

"It  aettles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


$1.00 

Electrical  News,  220  King  street  west  Toronto,  Canada 


Sent  to  any  address, 
postpaid,  on  receipt  of 


Leather  Cover 
Pocket  Size 


'The  Best  Book  on  Wiring  Ever  Produced"— E.  T.  BiRDSALL,  M.E.,  A.I.E.E. 
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He  TELEPHONES  instead  of  writing,  walking,  or  riding,  whenever  he 
can,  therefore  saves  energy  and  doubles  his  efficiency. 

The  more  subscribers  can  be  induced  to  telephone  the  greater  will  be 
the  demand  for  your  service  and  new  contracts. 

The  better  the  telephones,  the  greater  inducement  to  use  them,  and 
the  better  the  service,  the  greater  the  need  of  it  becomes.  Here  is 
where  really  fine  equipment  is  the  best  possible  directory  builder. 

The  telephone  today  is  not  used  but  a  fraction  of  what  it  will  be  a 
few  years  hence.  Therefore,  the  better  the  apparatus  ( which  means 
better  service),  the  faster  will  its  use  spread. 

Thousands  of  wasted  steps  are  taken  daily ;  thousands  of  pounds  of 
shoe  leather  worn  out  uselessly,  and  what  is  perhaps  the  most  im- 
portant of  all,  hours  of  valuable  time  are  thrown  away ;  90  per  cent 
of  which  can  be  saved  by  telephoning. 

The  highest  class  telephone  service  known  to  the  telephone  field  to- 
day is  exemplified  in  the  Kellogg  equipment.  Every  part  in  its  con- 
struction is  sound. 

Send  for  our  bulletins.  They  are  REAL  sources  of  information.  Not 
merely  a  description  of  the  apparatus  but  simple  readily  understood 
explanations  of  its  operation. 

KELLOGG  SWITGHBGARD  &  SUPPLY  GOMPANY 

MAIN  OFFICE  AND  FACTORY:  CHICAGO 

RECINA  BRANCH  :  DEEPING  ELECTRIC  COMPANY,  LIMITED  WINNIPEG  BRANCH  :  HOUSTON  &  COMPANY 

VANCOUVER  BRANCH:  B  C.  HOLST  &  COMPANY  43  LEIGH-SPENCER  BLDG. 
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KRANTZ 

Switch  Boards 

and 

Panel  Boards 


Specify  a  KRANTZ, 
WHY? 

Because  "  Kranlz  "  Switch  Boards 
and  Panel  Boards  are  the  recognized 
standard,  always  reliable  and  comply 
wiih  every  requirement  of  the  Under- 
writers' Association. 

They  are  used-in  many  of  the  largest 
institutions,  office  and  government 
buildings  throughout  Canada  and 
the  United  States, 

All  enquiries  given  prompt  and  careful  attention. 

Canadian  Agents : 

The  C.  H.  L.  Keeler  Co. 

Limited 

Toronto,  Ontario 


Use  the  Railway's 
Trolley  Poles 

as  the  basis  of  your  new  street 
lighting  system.     You  can  easily 
convert    them    into  attractive 
Mazda  Lamp  Standards  or 
arc  lamp  supports  by  use 
of 

ERECO 
Combination 
Railway 
Lighting  Pole 
Fixtures 


This  system,  besides  saving 
you  the  expense  of  under- 
ground construction,  gets  the 
wires  up  out  of  the  way  of 
traffic,  where  they  are  practi- 
cally unnoticeable  and  the  curb 
line  is  not  crowded  with  separ- 
ate lighting  standards. 

The  progressive  railway  man- 
agement will  gladly  co-oper- 
ate with  you  with  this  object 
in  view. 


Design  No.  10015. 

Electric  Railway  Equipment  Co. 

Cincinnati,  Ohio 

Designers  Manufacturers 

(  atiadian  Keprcsentativcs : 

Dawson  &  Co.,  Limited,  Montreal,  Winnipeg 
N.Y.  Office,  90  West  Street 
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Electrical 

Special 

Mechanical 

Directory  of  Engineers 

Interests 

Cbarks  H.  mitcbell 
Pcrcival  H.mucbell 

Consulting  and  Snpervislns 
Cnginetrs 


Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Eng^ineerinf. 


Traders  Bank  Building,  TorontO 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  MERRILL 

B.  A.,  B.  A.  Sc. 
Member  Can.  Soc.  C.  E.,  Member  A.  I.  E.  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission.  Elertric 
I.ightinK-   Electric  Railways.    Municipal  Engineer- 
ing.   Industrial  Plants.    Reports,  Valuations,  Etc. 
59  Yonge  St.,  Toronto 
Phone  M.  717.       Residence.  College  5542 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gag 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
Suite  101,  Board  of  Trade  Bldg.,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Te»ts,  Reports,  Arbitration* 
Supervision  of  Lighting  and  Power  PlanU 

Telephone  Main  6737  loi  Canadian  Express 

Bldg.,  Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Craig  St.,  Montreal 


Cecil  B.  Smith     J.  G.  G.  Kerry     W.  G.  Chace 

Smith,  Kerry  &  Chace 

Engfineers 

Hydraulic.  Steam,  Electric,  Municipal,  Railway 
Toronto;  Vancouver;  Boise,  Idaho; 
Portland,  Oregon 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.  E.,  M.Am.  Electro-Chemical  Soc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  oi  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIP  PLACE  MONTREAL 


BOWRING  &  LOGAN 

ENGINEERS 

Municipal  and  Private  Power  Schemes 

Reports,  Plans,  Specifications  and 
Management  duiing  Construction 

Head  Office:— 3«2  Donald  St.,  WINNIPEG 
Sub  Office:— 43  Victoria  St  ,  Toronto 


R.  A.  ROSS  &  CO. 

Consulting  Engineers 


MECHANICAL 
HYDRAULIC 
REPORTS 


STEAM  ELECTRIC 
EXAMINATIONS 
VALUATIONS 


St.  Francois  Xavier  Street,  Montreal 


P.  W.  SOTHMAN  J.  A.  BRUNDIGE 

F.  p.  Mansbendel 

p.  W.  SOTHMAN  &  CO. 

ENGINEERS 

Hydro-Electric  Development 
High  Tension  Power  Transmission 
Supervision  and  Management 
KENT  BUILDING  TORONTO 


IFINE 

BANK.OFFICE 
OOURT  HOUSE  & 
lOBUG STORE  FITTINGS. 


.lames  F.  Lawsoti  Henry  .T.  Welch 

LAWSON,  WELCH  &  COMPANY 
CHARTERED  ACCOUNTANTS 

TRUSTEES  AND 
FINANCIAL  AGENTS 

Crown  Life  Bldg.,  .  TorOIltO 

Yonge  nnd  Colborne  Sts.  * 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


J.  H.  LARMONTH 

Consulting  Engineer 

Construction  supervision  of  Electric  Light, 
Electric  Railway  and  Gas  Plants. 

542  Confederation  Life  Bldg.,  Toronto 


Charles  F.  Gray 

CONSULTING  ELECTRICAL 
ENGINEER 

Empress  Block,  WINNIPEG. 


ESTABLISHED  1849. 

BRADSTREET'S 

Otflcea  Tbrouabout  the  Cnlllzed 
Wortd. 

Executive  Office  : 
Nos.  346  and  348  Broadway,  New  York  City  U.S  A 

THE  BRADSTREET  COMPANY  gathers  infoi- 
mation  that  reflects  the  ^nancial  condition  and  the 
controlling  circumstances  of  every  seeicer  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring,  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  arc  based  on  the  service  furnished 
and  are  available  only  by  reputable  wholesale 
jobbing  and  manufacturing  concerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Offices  in  Canada  :  Halifax,  N.S. ;  Hamilton,  Ont.. 
London,  Ont. ;  Montreal.  Que. ;  Ottawa,  Ont. ;  Que- 
bec, Que. ;  St.  John,  N.B  ;  Toronto,  Ont. ;  Vancou- 
ver, B.C.;  Winnipeg,  Man.;  Calgary,  Alta.;  Edmon- 
ton, Alta. 

THOS   C.  IRVING, 
Gen.  Man.  WesternCanada,  Toronto 
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TRANSMISSION  TOWERS 


Galvanized  and  Painted 


STEEL  STRUCTURES 


description 


Founded  1802 


WM.  B.  SCAIFE  &  SONS  CO. 

New  York  Office,  26  Cortlandt  St.  PITTSBURGH,  PA. 


Engines  of  All  Types 

for 

Electrical  Service 

BOILERS  —  HEATERS  —  PUMPS 
TANKS  AND  STACKS 

E.  Leonard  &  Sons,  London,  Can. 

^nw-Mmwa  St.  John,  N.B.  Montreal  Toronto 
AUiiiNt.iJii&:  Winnipeg       Calgary  Vancouver 


DRAWN  STEEL 


Type  No.  1 


UNILETS 

RECTANGULAR  STEEL  UNILETS 

E  ve  r  y  t  li  i  n  g 
needed  by  the 
Contractor  in 
the  way  of  con- 
duit fittings  is 
included  i  n 
the 

Appleton 
Line 

and  is  describ- 
ed and  listed 
in  the  No. 6  Ap- 
pleton catalog 

Send  for  copy  xype  Xo.  2  with  P.  &  S.  No. 
at  once_  and     577  Receptacle  attached 
Type  No.  2  with  Appleton  No.  hanVinf  omia 
7650  Receptacle  attached     ^on  aboiit 

UNILETS 

the  ideal  out- 
lets for  con- 
cealed or  ex- 
posed conduit 
work  and  a- 
bout  other  Ap- 
pleton special- 
ties needed  for 
up  - 1  o  -  d  a  t  c 
conduit  work. 
Write  tor  the 
cttaioz  today 

Appleton  Entrance  Unilets— Black,  Enamel  or  Sherardized  Finish. 
Top  part  removed  while  drawing  wires  and  makingconnectiont.  Abso> 
lutely  waterproof  for  %  ihch  to  4  inch  conduit. 

APPLETON  ELECTRIC  CO. 

212  North  Jefferson  St.        -         -         CHICAGO,  ILL. 

For  Sale  By 

Chapman  &  Walker,  Ltd.,  Toronto.     The  Mainer  Electric  Co.  Ltd., 
Winnipeg.       Marshall  Wells  Co.  Ltd.,  Winn-peg 
Montreal  Electric  Co.  Ltd.,  Montreal. 


Front  view  showing 
3- wire  cover  attached 


Top  part  removed 


Vertical,  Forced  Lubrication 

Quick  Revolution  Engines 

With  Combined  Throttle  and  Expansion  Governor 

These  engines  are  giving  excellent  service  wherever  installed.  They  are  built 
for  service  and  are  economical  in  consumption  of  steam  and  require  little  or 
no  attention  while  running.  The  materials  used  are  in  accordance  with 
British  Admiralty  Specifications.     Ask  for  detailed  information. 

All  Engines  are  Tested  under  Steam  before  leaving  our  works 

THE  GOLDIE  &  McCULLOCH  COMPANY,  LIMITED 

Head  Office  and  Works :  Gait,  Ontario,  Canada 

Branches: —Toronto       Montreal       Winnipeg       VancouTer    and    St-  John,  N.B. 
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BOILERS 


"Inglis"  Standard  Return  Tubular  Boiler 


We  make  boilers  of  all  kinds,  in- 
cluding Erie  City  Water  Tubes. 
These  Boilers  are  the  product  of 
many  years'  practical  experience 
and  successfully  combine  the  most 
important  qualifications  of  any 
boiler— namely,  "SAFETY," 
"DURABILTY,"  "ECONO- 
MY,"  and  EFFICIENCY." 

We  make  Water  Tube  Boilers  for 
high  pressure  service  in  Stand- 
ard Units  of  lOo  to  500  horse 
power. 

JVri/.e  us  for  our  new  Wafer  Tube 
Catalos' 


Engineers  and 


The  John  Inglis  Company,  Limited  Boiler  makers 

14  Strachan  Avenue,  TORONTO,  CANADA 


UNION  MOTORS  FOR  ALL  INDUSTRIAL  PURPOSES 


Montreal 


Stock  carried  in 

Toronto 


Winnipeg 


ARC 
LAMPS 


DYNAMOS 


MOTOR 
GENER- 
ATORS 


TRANS- 
FORMERS 


STORAGE 
BAT- 
TERIES 


INSTRU- 
MENTS 


A  photographic  view  of  one  bay  in  llie  Factory  showing  Union  Dynamos  and  Motors  in  process  of  manufacture. 


Canadian  Union  Electric  Co. 

Limited 

122  Wellington  St.  West,  TORONTO— Tel.  Adel.  3150 
9  St.  Nicholas  St.  Montreal 


Mainer  Electric  Co.,  Limited 

61-63  Albert  St.,  Winnipeg,  Man. 

Representatives  for  Manitoba,  Saskatchewan,  Alberta. 
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Water  Turbine  Plants 


Munksjo  Power  Station 

Net  head  42  metres.  Three  generator  turbines  each  900  B.  H.  P.,  normal  speed 
500  r.  p.  m.    Two  exciter  turbines,  output  500  B.  H.  P.  each,  normal  speed  800  r.  p.  m. 

The  supply  pipe  runs  in  a  trench  underneath  the  machine  room,  and  ihe  water  is 
conducted  in  smooth  waterways  into  the  spiral  casings  of  the  turbines.  The  turbines 
have  automatic  governors  worked  by  water  pressure, 

Write  for  fully  illustrated  catalogues  and  detailed  information  to 

Canadian  Boving  Company,  ^  »w 

Head  Office;  164  Bay  Street,  Toronto 
13  Hochelaga  Street,  Moose  Jaw  448  Seymour  Street,  Vancouver 

Mexico  City      Wellington      Cairo      London,  Eng.      Tokyo      Johannesburg     Rio  de  Janiero 
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Westinghouse 

Overhead  Line  Material 

A  Full  Line  Including  Every 
Detail  For  Direct  Suspension 
Or  Catenary  Construction. 

"p^VERY  part  is  designed  with  a  Hberal  factor 
of  safety  insuring  against  failure  under  all 
the  adverse  conditions  it  is  necessary  to  provide 
against. 

The  Frogs,  Crossings,  Splicers,  Section  In- 
sulators, etc.,  give  a  smooth  underrun  eliminat- 
ing pounding,  and  crystallization  of  the  trolley 
wire.  All  wearing  parts  are  so  designed  as  to 
be  easily  and  quickly  renewed. 

Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 

Toronto         Montreal  Ottawa         Halifax         Winnipeg         Calgary  Vancouver 

Traders  Bank  BIdg.    52  Victoria  Square    Ahearn  &  Soper,  Lid.    Telephone  BIdg.    158  Portage  Ave.  E.     311  8th  Ave.  W.     Bank  of  Ottawa  BIdg. 
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We  Have  for  Immediate  Delivery  the  Following 


I- 
1 


I  — 


10 
12 


h.  p. 
h.  p. 
10  h.  p. 
6  h.  p. 

y-,  h.  p. 

Yz  h.p. 


DIRECT  CURRENT  MOTORS 

1 — 20  h.p.  500  V.  Westinghouse  Electric  Co.  Rebuilt 
250  V.  Royal  Electric  Co. 
250  V.  700  R.  P.  M.  McLachlan  Co. 
500  V.  1350  R.  P.  M.  Canadian  General  Electric 
500  V.  1600  R.  p.  M.  Toronto  Electric  Motor 
230  V.  850  R.  P.  M.  Rochester  Electric  Co. 
500  V.  Jones  &  Moore 

DIRECT  CURRENT  DYNAMOS 

1  — 160  light  125  Volt  Westinghouse  Generator  with  switchboard  Rebuilt 

1 —  30  light  125  Volt  United  Electric  Co.  Generator 

ALTERNATING  CURRENT  MOTORS 

2 —  Yi,  h.  p.  60  Cycle  1  1 0  V  Single  Phase  Emmerson  Motors  New 
\  —  \y2  h.  p.  60  Cycle  1  10-220  V  Single  Phase  Century  Motors  Rebuilt 

1—  3  h.  p.  60  Cycle  114  V.  1700  R.P.M.  Single  Phase  Jones  &  Moore 
Motor,  Nearly  New 

ELECTRO  PLATING  DYNAMOS 

2—  1000  Amp.  Western  Electric  Co.  Platers  Rebuilt 

ALTERNATING  CURRENT  DYNAMOS 

1—  75  K.  W.  S.  K.  C.  Dynamo.  133  Cycle  1330  R.  P.  M.  belted  com- 
plete with  Westinghouse  Exciter  and  Switch  Board 

At  a  few  minutes  notice  we  can  supply  the  Celebrated  Le  Valley  Vitae  Carbon  Brush  in  any  size. 
AND  REMEMBER    We  have  the  Best  Equipped  Repair  Dept.  in  the  Province. 

The  Electrical  Maintenance  &  Repairs  Co.,  Ltd. 

Long  Distance  Phones  Adelaide  902-903  1  62  Adelaide  Street  West,  TORONTO 


Renold  Patent  Silent  Chain 


RELIABILITY 


DURABILITY 


EFFICIENCY 


(12S  H.P.  RENOLD  SILENT  CHAIN  Driving  Wire  Drawins  Frame.   One  of  Seven 
Similar  Drives  in  Prominent  Canadian  Plant.) 


Repeat  Orders  from 
Users  of  Drive  Ilius>-i 
trated  are  Best  Eviw 
denee  of  Satisfaction 
Given  Under  Most 
Severe  Conditions. 


This  Drive  which  has 
been  in  continuous 
(Night  and  Day)  opera- 
tion since  September, 
1908,  frequently  trans- 
mits 50-75%  overload. 


Write  for  Catalogue 


JONES  6  GLASSCO,  Engineers, 

We  stock  Chain  and  Repairs 


Sole  Canadian 
Agents 


MONTREAL 


(REGISTERED) 
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We  can  keep  you  running  while  we 
make  your  repairs. 

Our  repairs  will  keep  you  running  sat- 
isfactorily afterwards. 


Fred.  Thomson  &  Co. 

326,  328,  330  WEST  CRAIG  STREET        -  -  -  MONTREAL 

Phones  Main  3149  and  6817      Night  Phone,  Westmount  518  and  3666 


Let  us  quote  you  on 
second  hand  


GENERATORS, 

MOTORS, 

ARC  LAMPS,  Etc. 


WE  HAVE  THE  LARGEST  STOCK  IN  CANADA 


Another  Circuit  Equipped  | 


KEY 

•<  ••  &ACHr£.£lk 


W  Detachable 
HEADS 

emergency  switching,  either  outside  or 
inside  use.    Time  of  Service  inter- 
ruptions reduced  to  a  minimum. 

THE  diagram  herewith  shows 
the  application  of  G  &  W 
Type  "S"  Detachable  Pot 
Heads  to  underground  circuits. 

The  installation  represented 
illustrates  the  ease  and  economy 
of  time  with  which  trouble  may 
be  located  through  the  use  of 
G  &  W  Distribution  Devices  in 
emergency  switching.  No  cut- 
ting or  re-splicing  of  cables. 

WE  MAKE  NON-DETACHABLE  POT  HEADS 
ALSO 

Send  for  Catalog  No.  7  which  ex- 
plains fully  the  use  of  these  time-tried 
devices. 

G  &W  Electric  Specialty  Co. 

6308-10  Washington  Avenue,  CHICAGO 


Vol.  AXil    INo.  8 


loronto,  April  15,  lyij 


.  ;V:  m  ■    ■  ■ 

Generation,  Transmission  and  Application  of  Electricity 


"Smith" 
Francis  Turbines 

Power  house  of  the  Metropolitan  Water  and  Sewerage 
Board,  Chnton,  Mass.  (now  owned  by  State  of  Massachu- 
setts), where  we  have  four  hydraulic  turbine  units,  each  of 
1 600  Horse  Power,  under  1 00  ft.  head,  in  constant  opera- 
tion.   Turbines  designed  for  heads  from  5  feet  to  600  feet. 

SEND  FOR  BULLETIN  N 

S.  Morgan  Smith  Co.,  York,  Pa. 

Branch  Offices  :  176  Federal  St.,  BOSTON,  MASS. 

644  American  Trust  Bldg.,  CHICAGO 


Battery  Charging 
Rectifier 


Mercury  Arc  Rectifiers 

Provide  the  ideal  method  of  obtaining  Direct 
Current  from  Alternating  Current  Services. 


RELIABLE  AND  EFFICIENT 
ALWAYS  READY  FOR  USE 
NO  ROTATING  PARTS 


SIMPLE  TO  OPERATE 
CLEAN  AND  COMPACT 
NO  VIBRATION 


8,500  Rectifiers  are  used  for  charging 
electric  vehicles. 


Moving  Picture 
Rectifier 


Canadian  General  Electric  Co.,  Limited 

Toronto  Montreal  Halifax  Ottawa  Cobalt  Porcupine  Winnipeg  Regina 

Saskatoon  Calgary  Edmonton  Vancouver  Victoria  Nelson  Prince  Rupert 


AlnhabeHcal  Index  to  Advertisers.  Pa^e  8 
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Electrical 

Wires  and  Cables 


Bare  and  Insulated  Copper  Wires  and  Cables. 

Bare  and  Insulated  Electric  Wire  and  Cables  for 
Aerial  and  Underground  Use. 

Railway  Feeder  and  Trolley  Wire. 

Weatherproof  Magnet  and  Rubber  Covered  Wires 
and  Cables. 

Incandescent  and  Flexible  Cords. 

Telephone,  Telegraph,  Lighting,  Power  and  Street 
Railway  Wires,  Cables  and  Equipment. 


Eugene  F.  Phillips  Electrical 
Works,  Limited 

MONTREAL         -         -  CANADA 


Branches:   HALIFAX    TORONTO    WINNIPEG  VANCOUVER 
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Cat.  No.  7617 
C-H  Receptacle 


Cat.  No.  61317 
Porcelain  Socket 


Cat.  No.  61 
Lamp  Grip  Receptacle 


Cat.  No.  7107 
C-H  Surface  Switch 


Cat.  No.  9171 
Receptacle 


Cat.  No.  7612 
C-H  Flush  Receptacle 


BENJAMIN 

NEW  DEVICES 


Made  in  Canada 


A  few  of  tfie  New  Devices  shown  in 
our  latest  Catalogue 


C-21 


Many  others  also  listed. 

You  should  have  your  copy.    If  it  has  not  been  received 
a  postal  will  bring  it. 


Sockets 
Pull  Sockets 
Receptacles 
Clusters 
Fittings 


Switches 
Wirt  Joints 
Fixtures 
Reflectors 
Specialties 


BUY  BENJAMIN  " 

From  your  Jobber 


BENJAMIN  ELECTRIC  MFG.  CO. 

OF  CANADA,  LIMITED 
11-17  Charlotte  St..        -  Toronto 


Cat.  No.  7622 
C-H  Receptacle 


i 

Cat.  No.  61227 
Porcelain  Socket 


Cat.  No.  463 
Mission  Socket 


u 

Cat.  No.  7650 
C-H  Cord  Connector 


Cat.  No  59275 
Cleat  Receptacle 
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FERRANTI 


SWITCHBOARDS 

ABOVE  illustrated  is  a  heavy  duty  D.  C.  Ferranti 
Switchboard — a  type  specially  suited  to  railway 
use. 

Ferranti  are  leaders  in  the  designing  and 
manufacturing  of  both  D.  C.  and  A.  C.  Switchboards 
of  every  size  and  type. 

Ferranti  meters  will  be  found  accurate  in  opera- 
tion, simple  m  construction  and  requiring  little 
attention. 

Let  us  quote  on  your  Meter  and 
Switchboard  Requirements. 


The  Ferranti  Electrical  Co.  of  Canada^  Ltd. 

TORONTO  WINNIPEG 
90  Sherbourne  SL  56  Albert  St. 
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Railway  Condulets 
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Type  BLMC— For  Bracket 
Lamp  Outlets.  Takes 
Round  Base  Fittings. 


Type  CLOC-For  use  with 
Centre  Ceiling  Fittings. 


Type  ,JRR— For  use  back  of 
Moulding  with  Rectangu- 
lar Base  Fittings. 


Type  D.SOC— For  Deck  Sill  Out- 
lets. Takes  Round  Base 
Fittings. 


Type  MD— Receptacle  and  Plug  for 
Dynamo-Regular  Connection. 


Type  BRHS  with  100  Ampere  Receptacle 
and  Plug.  Battery  Charging  Equip- 
ment for  Car. 


Type  PJC A— Medium  .Size  Weather- 
proof Junction  Box. 


Type  UGC— Arranged  as  Yard  Charging 
Equipment  for  Underground  Conduit 
System. 


Two-Hub  Side  Plate  for 
Type  RS  Condulet. 


The  Condulets  shown 
here  are  only  a  few  of 
the  many  types  designed 
to  simplify  and  improve 
conduit  installations  in  rail- 
way cars,  buildings  and 
yards.  Whatever  the  re- 
quirement, we  have  a  Con- 
dulet to  meet  it. 


Type  FBL— Weather-proof  Housing  for  lUO  to 
200  Ampere  Battery  Fuse. 


Type  RS— Detachable  Sides,  Weather- 
proof Junction  Box. 


You  can  secure  detailed  illustrations,  descriptions  and  listings  of  all  Railway 
Condulets  by  signing  the  attached  coupon  and  mailing  it  to  us. 

Order  Condulets  from  your  dealer.    If  he  does  not  stock  them,  write  us. 

Crouse-Hinds  Company  of  Canada,  Ltd. 


Main  Office  and  Works : 

Toronto,  Ontario,  Canada 


Mm 
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specialize  as  follows:  

Street  Railway  Supplies  Pole  Line  Material 

Hot  Point  Heating  Apparatus 
Tungsten  and  Carbon  Lamps 
Lighting  Fixtures  Wires  and  Cables 

Arc  Lamps  and  Carbons 
General  Supplies  of  all  kinds 

Car  Heaters  and  Trucks 
Headlights  and  Panel  Boards 
Telephones  and  Transformers 


Let  us  quote  you  prices.    It  will  save  you  money. 

Dawson  &  Company,  Limited,  mT^rSi 


Monarch  Electric  Co.,  Ltd. 

St.  Lambert,  P.  Q. 

Phone  Main  3988  Montreal  Exchange  District  Montreal 

A  few  of  the  Monarch  Canadian  Made  Specialties  manufactured  in  this,  our  own  building,  are: 

Sockets — Rosettes — Attachment  Plugs 
Lamp   Guards — Knife  Switches 


Oil  Circuit 

Breakers 

Switchboard  Accessories 

Switchboards 
Transformers 

for  Instruments 


T  H  K    li  L  E  C  r  R  1  C  A  L.    N  E  VV  S 
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Canadian  Agents 


PHOENIX 


BRADFORD 


ENGLAND 


DYNAMOS 


and 


MOTORS 


Federal  Engineering  Co. 

Limited 

TORONTO       MONTREAL       WINNIPEG  VANCOUVER 


Sale  of  Fittings 

Condulets  from  2  inches  down  to  one-half  inch. 
V,  V.  Fittings  from  2^  inches  to  inches. 
Various  sized  locknuts,  boxes,  both  shallow  and  deep. 
Panel  boxes,  knife  switches. 

Some  No.  6  Weatherproof  Wire,  No.  4  Weatherproof 
Wire,  70  feet  of  800,000  CM.  Rubber  covered  Double 
Braid  Cable,  a  few  Stocks  and  Guides. 

All  of  the  above  is  material  left  on  our  hands  after 
completing  work  in  which  we  were  engaged.  For 
anybody  who  could  use  these,  we  would  be  willing-  to 
make  an  attractive  offer.  It  would  pay  }Ou  to  look 
into  this.    Send  for  list. 


Federal  Engineering  Co., 


Toronto,  Ontario 

90  Sherbourne  St. 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Allis-Chalmers-Bullock   16 

American  Conduit  Company   77 

Archbold  Brady  Company   69 

Appleton  Electric  Company   10 

Barber  &  Sons,  Charles  .-.  

Bell  Electric  Motor  Company  ....  23 

Benjamin  Electric  Mfg.  Co   3 

Benson  Company,  Alex.  R   80 

Bertram  &  Sons  Co.,  John   77 

Booth  Felt  Company   69 

Boston  Insulated  Wire  &  Cable  Co.  67 

Bowring  &  Logan  ,   74 

Bradstreets   74 

Brandeis,  Charles   74 

British  Aluminium  Co  

Campbell  Electric  Company   72 

Cameron  Lumber  Company   70 

Canada  Wire  &  Cable  Co  

Canadian  Billings  &  Spencer   . .    . .  80 

Canadian  Boving  Company  

Canadian  Bridge  Company   80 

Canadian  British  Engineering  Co.  .  66 
Canadian  Crocker  Wheeler  Co.   . . 
Can.  General  Electric  Co.   . .  1-12-13-6.5 
Can.  H.  W.  Johns-Manville  Co.   . . 
Can.  Molone}'  Electric  Company  . . 

Can.  Sunbeam  Lamp  Co   22 

Can.  Tungsten  Lamp  Company  ...  19 

Canadian  Union  Electric  Co   64 

Canadian  Westinghouse  Company  . . 

Can.  Office  &  School  Furniture  Co.  74 
Central  Electric  &  School  Supplies 

Company   73 

Carney  Co.,  B.  J   71 

Century  Electric  Company   70 

Chamberlain  &  Hookham  Meter  Co. 

Limited  

Chapman  &  Walker,  Limited  ....  28 

Chicago  Fuse  Mfg.  Co   73 

Clermont  Sewer  Pipe  Company  ...  10 

Cleveland  Armature  Works   73 

Columbia  Metal  Box  Co  

Conduits  Company  Limited   9 

Crawford  Cedar  Company  .  •.    ..    ..  71 

Crouse  Hinds  Company   5 

Cutter  Company   15 

Cutler-Hammer  Mfg.  Co  

Dawson  &  Company   6 

Devoe  Switch  Company  

D.  P.  Battery  Company   59 

Dossert  &  Company   78 

Duncan  Electric  Co.,  Ltd  


Eldridge  Electric  Mfg.  Co  

Electric  &  Ordnance  Accessories  Co. 
Electrical  Engineers  Equipment  Co.  26 


Electrical  Fittings  Co  20-21 

Elec.  Maintenance  &  Repairs  Co.  . .  83 
Electrical  Products  Company  ....  27 

Electrical  Repair  Company  

Electric  Railway  Equipment  Co.   . . 
Electric  Service  &  Supplies  Co.  . .'  .  26 


Electric  Railway  Improvement   Co.  77 


Electrical  Testing  Laboratories  ...  74 
Electric  Vehicle  Assn.  of  America  . . 

Eng.  Equipment  &  Supply  Co  

Engineering  Works  of  Canada  ....  17 

Federal  Eng.  Co.,  Ltd   7 

Ferranti  Electrical  Company  . .    . .  4-25 

G.  &  W.  Specialty  Company  

Gest,  G.  M  

Gillinder  &  Sons,  Inc   23 

Goldie  &  McCulloch  Co   79 

Gordon,  James  C.  &  Co  

Gray,  Charles  F   74 

Greene,  E.  A.  &  Company  

Hamilton  Company,  William   76 

Harris  &  Company,  N.  W   24 

Holophane  Company   25 

Holtzer-Cabot  Electric  Co  

Hope-Webbing  Company  

Hughes  Electric  Heating  Co   24 

Imperial  Wire  &  Cable  Co   6 

Inglis  Company,  John   81 

International    Engineering  Works, 

Limited   76 

Jefferson  Glass  Company   29 

Jones  &  Glassco   

Jordan  Bros   79 

Joyner  Limited,  A.  H.  Winter  ....  81 

Kellogg  Switchboard  &  Supply  Co.  .  68 

Kelsch,  R.  S   74 

Keeler  Company,  C.  H  

Kent  Bros   72 

Keystone  Mfg.  Company   23 

Klein  Co.,  Ltd.,  P.  H  

Klein,  Mathias  &  Sons   73 

Kilmer,  Pullen  &  Burnham  

Lachute  Shuttle  Company   10 

Laco  Philips  Co  

Lancashire  Dynamo  &  Motor  Co.  . .  67 

Larmonth,  J.  H   74 

Lawson,  Welch  &  Company   74 

Le  Valley  Vitae  Company   78 

Leonard  &  Sons,  E   81 

Lewis,  G  

Lindsley  Brothers  Company   71 

Lombard  Governor  Company   80 

Mainer  Electric  Company   ....    . .  75 

Marshall  Davis  Company   18 

McGill  Manufacturing  Co   73 

Metropolitan  Engineering  Co   84 

Mitchell,  Chas.  H.  &  Percival  H.   .  74 

Monarch  Electric  Company   6 


Naugle  Pole  &  Tie  Co   70 

National  Engineering  Co   72 

National  Pole  Company   70 

National  X-Ray  Reflector  Co  

Northern  Aluminium  Company  ....  78 

Northern  Electric  Company   26 

Ohio  Brass  Company  

Ontario  Lantern  &  Lamp  Co   63 

Onward  Mfg.  Co  

Ottawa  Car  Company   82 

Packard  Electric  Company   14 

Parmenter  Fender  Co  

Pass  &  Seymour   11 

Philadelphia  Electric  Mfg.  Co   81 

Phillips  Electrical  Works,  Eug.  F.  2 
Pittsburg    High    Voltage  Insulator 

Company   71 

Pittsburg  Lamp,  Brass  &  Glass  Co.  27 

Pringle  Co.,  R.  E.  T   24 

Pure  Carbon  Company   69 

Reynolds  Electric  Flasher  Mfg.  Co. 

Ridout  &  Maybee   74 

Robertson  Limited,  J.  M   74 

Robins  &  Myers   ..  66 

Ross  &  Company,  R.  A   74 

Sammett,  M.  A  '   74  ' 

Scaife,  Wm.  B  

Schofield,  Frank  G   72 

Siemens  Co.  of  Canada,  Ltd  

Simplex  Electric  Heating  Co   72 

Smith  Co.,  S.  Morgan   1 

Smith,  Kerry  &  Chace   74 

Sothman  &  Company,  P.  W   74 

Standard  Underground  Cable  Co.  of 

Canada   69 

Standard  Wiring   79 

Starr  Son  &  Company,  John   70 

Steel  Company  of  Canada   75 

Sterling  Telephones  

Stuart  Howland  Company  

Sundh  Electric  Company  

Thompson,  Clarence   86 

Thomson,  Fred  &  Co   74 

Thordarson  Mfg.  Company   27 

Toronto  &  Hamilton  Electric  Co.  . .  10 

Trolley  Supply  Co   78 

Tungstolier  Company   17 

Vickers  Limited   18 

Walpole  Rubber  Company   80 

Waterous  Engine  Works  Co   83 

Watson  Jack  &  Company  

Weidman,  H   23 

Western  Lumber  &  Pole  Co   71 

Weston  Electrical  Instrument  Co.  . .  63 

White,  T.  C  


The  Best  Endorsement  of  the  value  of  the  "Electrical  News"  as  an  advertising 

medium  is  the  above  List  of  Advertisers 
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'GALVADUCT" 

AND 

"LORICATED" 


Judge  Travis  Block,  Calgary—  A  "Galvaduct"  Building 

The  above  two  conduits  will  be  found  in 
most  of  the  large  and  important  buildings 
in  Canada  as  well  as  in  many  private  residences  and 
various  otiier  classes  of  buildings. 

*'GALVADUCT''— The  most  perfect  interior  con- 
struction conduit  on  the  market,  recognized  as  the 
standard  of  high  quality. 

''LORICATED  ''—A  high-class  interior  construct- 
ion conduit  of  the  enamelled  type,  proof  against 
acid  or  other  corrosive  Agents. 

Specify  these  Conduits 

If  your  jobber  cannot  supply  you — Write  us. 


Conduits  Company 

Limited 

Toronto      -  Montreal 
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The  Lachute  Shuttle  Co.,  Limited 

Lachute  Mills  P.Q. 

Manufacturers  of 

Cross  Arms — Space  Blocks — Birch  and  other 
Hardwood    Insulator  Pins  and  Brackets. 


Special  Machines 


When  in  need  of  any  special  electrical 
apparatus  or  repairs  to  defective  motors 
or  generators,  write  us. 

We  are  fully  equipped. 

Toronto  &  Hamilton 
Electric  Company 

HAMILTON 


DRAWN  STEEL 


UNILETS 

RECTANGULAR  STEEL  UNILETS 


Type  No.  1 


/6o0  Receptacle  attached     ^^^^  about 

UNILETS 

the  ideal  out- 
lets? for  con- 
cealed or  ex- 
posed conduit 
work  and  a- 
bout  other  Ap- 
pleton  special- 
ties needed  for 
up-to-date 
conduit  work. 
Write  for  the 
cttaioz  today 


E  ve  r  y  t  h  i  n  g 
needed  by  the 
Contractor  in 
the  way  of  con- 
duit fittings  is 
included  i  n 
the 

Appleton 
Line 

and  is  describ- 
ed and  listed 
in  the  No. 6  Ap- 
pleton catalog 

Send  for  copy  xype  No.  2  with  P.  &  S.  No. 
at  once    and     577  Receptacle  attached 
ha  V  e    f  1  r  s  t 


Front  view  showing 
3-wire  cover  attached 


Top  part  removed 


Appleton  Entrance  Unilets — Black,  Enamel  or  Sherardized  Finish. 
Top  part  removed  while  drawing  wiresand  makingconnections.  Abso- 
luteljr  waterproof  for  ]4  ihch  to  4  inch  conduit. 

APPLETON  ELECTRIC  CO. 

212  North  Jefferson  St.        -         -         CHICAGO,  ILL. 

For  Sale  By 

Chapman  &  Walker,  Ltd.,  Toronto.    The  Mainer  Electric  Co.  Ltd., 
Winnipeg.       Marshall  Wells  Co.  Ltd.,  Winnipeg 
Montreal  Electric  Co.  Ltd.,  Montreal. 


Clermont  Sewer  Pipe  Co. 

Multiple  and  Single  Duct  Conduit  for 
Underground  Work 

We  challenge  the  world  on  finish  and  durability  of 
our  material.  Our  plant  is  located  giving  us  the 
lowest  freight  rates  to  Canada. 


B.S.  BARNARD,  Vice-Pres. 


50  Church  St.,  New  York  City 


I  II  K    !<:  L  I'lCTR  i  ("  A  !.    N  RWS 


"This  scalable 

makes  lamp  thieves 
think  twice'' 


and  then  decide  not  to  try  to  remove 
lamps  from  sockets  so  protected. 


■'The  aliovc;  illustrat- 
ion shows  S  VMm 
Willi  the  qhvrlok  at- 
tachirient  and  with 
sealing  holes. 
The  illustration 
shows  the  sealing 
wire  and  seal  in  place. 
We  do  not  supply  the 
wire  or  lead  seals. 


Perhaps  you   Central  Stations 
who  have  rental  cluster  service  want  even  greater  protection  than  is  given  by  the 
ordinary  form  of  fiKMrioi^  . 

The  illustration  herewith  shows  how  it  is  possible  for  you  to  attach  your 
private  seal,  which  will  show  at  a  glance  whether  or  not  anyone  has 
attempted  to  tamper  with  the  lock  even  though  they  have  been  unsuccessful. 

There  will  be  no  additional  charge  for  supplying  Sh^^tksk,  sockets  with  these 
holes  for  sealing,  but  they  will  not  be  so  supplied  unless  so  ordered. 

In  ordering  SKMrioir  sockets  of  this  description,  add  the  words  "  with  sealing 
holes." 

Send  for  Free  Booklet  » 


"FOR  SALE  BY  ALL  JOBBERS" 


Carried  in  Stock  by  : 

John  Starr,  Son  &  Co.,  Limited 

St.  John  Railway  Company 

Mechanics  Supply  Company,  Limited 

Dawson  &  Company,  Limited 

Central  Electric  &  School  Supply  Company 

Mainer  Electric  Company 

Dawson  &  Company 

General  Supplies  Limited 

C*pe  &  Son 


Pass  &  Seymour,  Inc. 


MAIN  OFFICE  AND  WORKS  :    SOLVAY,  NEW  YORK,  U.  S.  A. 

New  York  City,  1  78  Fulton  Street       San  Francisco,  Rialto  Building 
Chicago,  700  West  Jackson  Blvd. 


Halifax 
St.  John  N.  B. 
Quebec 
Montreal 
Toronto 
Winnipeg 
Winnipeg 
Calgary,  Alta, 
Vancouver 
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Electrical  Household 


THE  NEWEST  AND 


ELECTRIC  Chafing  Dishes,   Percolators,  Flatirons, 
etc.,  belong  on  every  dealer's   shelves  and  sooner 
or  later  you  will  have  to  stock  C.G.E.  devices  to 
keep  your  best  customers  from  going  elsewhere  for  them. 

Begin  now,  before  your  customer  gets  out  of  the 
habit  of  expecting  you  to  carry  C.G.E.  Heating  and 
Cooking  Appliances. 

It  is  easy  to  sell  a  well-known  article  of  excellence 
like  "The  Guaranteed  C.G.E.  Iron"  simply  by  letting  the 
public  realize  that  you  handle  it  and  are  pushing  its  sale. 


Canadian  General  Electric  Co.,  Limited 


Head  Office:  TORONTO 

Montreal  Halifax  Ottawa  Cobalt  Porcupine  Winnipeg 

Calgary  Edmonton  Vancouver  Victoria  Nelson 


Regina  Saskatoon 
Prince  Rupert 
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Heating  and  Cooking 

MOST  PROFITABLE  LINE 


IF   you  have   never   used   a    C.G.E.  Toaster,  order  a 
sample  and  take  it  home,  let  the  family  use  it  every 
day  for  a  month.      Then  try  to  take  it  back  to  the 
store — the  chances  are  you  could  not  if  you  so  wished. 

From  this  trial  you  will   get  all   the  talking  points 
needed  to  sell  C.G.E.  Toasters. 

The  proof  of  this  Toaster's  permanent  popularity  is 
tasting  the  toast  it  makes. 

Write  Our  Nearest  District  Office  for  Prices  and 
Descriptive  Printed  Matter 


Canadian  General  Electric  Co.^  Limited 


Head  Office:  TORONTO 

Montreal  Halifax  Ottawa  Cobalt  Porcupine  Winnipeg 

Calgary  Edmonton  Vancouver  Victoria  Nelson 


Regina  Saskatoon 
Prince  Rupert 
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For 

Permanent  Accuracy 
and  Reliability 
use 


PACKARD 
METERS 


DERANGEMENT  or  inaccuracy  of  meters  means  either  a 
loss  of  dollars  to  the  central  station  or  dissatisfaction  to 

its  customers,  both  of  which  conditions  mijst  be 
avoided. 

The  Packard  Company,  the  first  company  in  Canada  to  manu- 
facture mduction  meters,  at  the  very  beginning  recognized  the 
importance  of  the  Watthour  meter,  both  in  its  relation  to  the 
central  station  and  to  the  customer.  Its  meters  have  been  for 
many  years,  acknowledged  by  electrical  men  who  know,  as  the 
standard  for  accuracy,  reliability  and  permanence. 


Large  stocks  carried  at— 
St.  Catharines  and  Winnipeg 
St.  John  Railway  Co.,  St.  John,  N.B. 
General  Supplies,  Limited,  Calgary,  Alta. 

The  Packard  Electric 
Company,  Limited 

Factory  at  — ST.  CATHARINES 

General  Sales  Office 
901-902  Traders  Bank  Building,  Toronto 
N.  W.  Office  and  Warehouse,  Winnipeg 


Type  PK 
Polyphase 
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Perhaps  no  one  piece  of  electrical  apparatus 
is  more  widely  used  than  the  I-T-E  (Circuit 
Breaker.  Certainly  none  has  a  higher  re})u- 
tation  for  effectiveness  and  reliability. 


The  cut  illustrates  an 

I-T-E  Overload 
Circuit  Breaker 

L-L  Type  with  a  part  of  the  housi no- 
removed,  showmg 
the  admirable  sim- 
plicit)'  of  the  work- 
mg  parts. 


For  more  detailed  mformation  as  to  this  and 
other  types  of  I-T-E  Circuit  Breakers  see 
the  new  I-T-E  CIRCUIT  BREAKER 
HAND  BOOK. 


THE  CUTTER  COMPANY, 


PHILADELPHIA 


W.  C.  Jessui).  120  Liberty  Street.  New  York  City. 
H.  F.  Darby,  Jr.,  1501  Monadiioek  Rlock,  Chicago.  111. 
H.  W.  MacVaiig-h,  ll'^i  Park  Huildiiig,  inttsljurg-b,  I'a. 
Thos.  E.  Beaslov,  751  Ellirolt  Square,  Hullalo.  N.Y. 
C.  E.  Wise,  4-27  Ford  Huildiiiii-,  Detroit,  :\lieli. 
Eccles  &  Smith  Co..  71  Fir>l  Street.  Sail  Francisico.  t'al. 
Eocles  &  Smith  Co.,  .V_'l  S.  l,os  AmkoIos  St.,  I,os  Angeles,  Cal. 
Eccles  &  Smith  Co.,  liS  First  Street,  Portland,  Ore, 
Electric  Manufacturers'  Sales  Co..  Tramway  Hldf?.,  Denver,  Col. 
I-T-E  Electric  Co.,  72  Finsbury  Pavement  E.C.,  London,  Kns. 
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Butt  Joint 
Core  Type  Transformers 


Notethe  arrangement  for  holding  the  core  centered 
in  the  tank  so  that  the  transformer  can  be  shipped 
complete  in  its  case  ready  for  immediate  service. 

Note  also  the  strong  mechanical  arrangement  of 
both  H.  V.  and  L.  V.  leads  from  coils  to  terminal 
board. 


Note  how  easily  the  butt  joint  core  type 
transformer  is  dismantled.  The  edges  of 
punchings  meet  but  do  not  overlap,  and 
the  top  yoke  can  be  quickly  removed  in 
case  of  injury  to  any  of  the  coils. 

Note  the  highly  insulated  H.  V.  coils  so 
assembled  as  to  expose  the  entire  surface 
to  the  cooling 


WORKS 


MONTREAL 


ALLIS- CHALMERS- BULLOCK 

LIMITED 

Sales  Offices  :    MONTREAL,  613  Canadian  Express  Co.  Bldg.  TORONTO,  810  Traders  Bank  Bldg. 

WINNIPEG  601  Builders  Exchange  Bldg.  VANCOUVER,  Dominion  Bldg. 

COBALT  CALGARY 
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HAVE  YOU  ORDERED  A  SAMPLE  SET? 

Tungstolier  De  Luxe 


Set  No.  1 


Absolutely  the  best  value  and  handsomest  set  of  fixtures 
ever  offered  for  the  money^ — packed  in  one  box. 

Do  not  let  the  offer  go  by  without  taking  advantage  of  it. 

Write  for  %  size  drawings  and  net  prices. 


of  Canada,  Limited 
Head  office :  212  King  Street  West,  Toronto 


Engineering  Works  of  Canada,  Limited 

Head  Offices:  NEW  Birks  Building,  MONTREAL,  QUE. 


•'Stator  of  2,500  KVA  Generator,  375  R.P.M." 

Descriptive  Pamphlet  of  our  Generators 
mailed  upon  request 


Builders  under  the  patents  of  the 

Societe  Alsacienne 

Belfort,  (FRANCE)  Mulhouse.  Grafcnsladen  (GERVANY) 

ESTABLISHED  1826 

Power  Plants,  Rolling 
Mills,  Mining  and 
Hoisting  Machinery 

STIGLER'S 

Patented  Passenger  I  Freight 

ELEVATORS 
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MAR 


SHALL - 


DAVIS 


—  LIMITED 
ELECTRICAL  APPLIANCES 
DUNNVILLE,  -  ONTARIO 

Agents  for  Jewel  Electrical  Company,  Chicago 

Precision  Instruments 

for 

Switchboard,  Laboratory, 
Portable,  Automobile, 
A.  C.  or  D.  C. 

An  Instrumeiit  for  Every  Purpose 
PROMPT  SHIPMENTS  BROAD  GUARANTEE 


VICKERS  LIMITED 

Patent   Automatic   Reversing  Drive    for    Planing  Machines 


Complete 
Equipments  for 
the  electrical 
lighting  and 
driving  of  ma- 
chine shops, 
factories,  etc. 


K.  W.,  6600-volt,  164  R..M.  3-Phase  Generator  for  the  City  of  Winnipeg.  Five 
Generators  have  been  supplied 


Turbo 

Generators 

Motors 
of    all  types 

Motor 

Generators 

Rotary 

Convertors 


Head  Office  for  Canada :  Lewis  Building,  Montreal 
Mr.  J.  F.  I.  Thomas  (Representative) 


Works : 

River  Don  Works,  Sheffield,  England 
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DID  YOU 

read  our  previous  ads.,   telling  about   "Nulite"   tungsten  lamps? 

PLACE  YOUR  CONTRACT 

with   us,  and  guarantee   yourself   the   majority  of  the  Tungsten   Lamp  business  in  your  district. 

WITH  US 

it  is  part  of  our  contract  to  supply  you  with  neat,  attractive  advertising  matter,  at  no  extra  cost  to  yourself. 

YET 

the  only  way  we  can  actually  prove  to  you  what  we  do  for  our  agents,  in  increasing  their  sales  and  profits 
is  to  have  you  give  us  a  reasonable  order  and  let  us  give  you  the  advantages  of  our  selling  helps  for  one 
season.  WE 

desire  to  make  the  biggest  kind  of  success  out  of  our  Agencies.  We  want  it  to  be  as  profitable  and  as  satis- 
factory to  them  as  possible.  We  realize  that  we  can  increase  our  own  business  only  by  helping  to  increase 
the  business  of  our  agents.  It  is  therefore  to  our  interest  to  work  as  hard  as  we  can  to  make  each  individual 
agency  successful. 

WANT  YOUR  BUSINESS 

Yes,  we  do.  and  if  favored  with  it  we  will  guarantee  that  your  sales  will  increase. 

A  CANADIAN  PRODUCT 
Manufactured  by  The 

Canadian  Tungsten  Lamp  Co. 


Branches  at — 
Montreal— 246  Craig  St.  W. 
Winnipeg— 35  Albert  St. 
Vancouver— 36.5  Water  St. 


HAMILTON,  ONT. 


Limited 


"     -r      -v-  ^ 
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MANUFACTURED  BY 


GREENFIELD  CONDUIT  CO.,  LIMITED 


Perfect  Threads 


GREENFIELPUCT 

is>  HOT  GALVANIZED  CON- 
DUIT, both  the  EXTERIOR  and 
the  INTERIOR  SURFACES  be- 
ing treated  by  a  PATENTED 
HOT  GALVANIZED  PRO- 
CESS. Molten  Zinc  is  wiped 
over  these  surfaces  in  such  a 
manner  as  to  produce  a  PER- 
FECTLY SMOOTH  FINISH 
and  a  HOMOGENEOUS  COAT- 
ING OF  ZINC  throughout. 

GREENFIELPUCT 


GREENFIELPUCT 

is  the  only  conduit  manufactured, 
in  which  the  INTERIOR  and 
EXTERIOR  SURFACES  have 
the  same  treatment  and  finish. 

GREENFIELPUCT 

will  withstand  a  test  of  at  least 
SEVEN  DIPS  in  Standard  Solu- 
tion of  Sulphate  of  Copper. 

GREENFIELPUCT 

is  inspected  and  labeled  under  the 
supervision  of  Underwriters'  Lab- 
oratories, (Inc.) 

^  Other  methods  of  treatment 
with  Zinc  of  the  Interior  and  Ex- 
terior surfaces  of  conduit  do  not 
afford  the  same  Smooth  Surface 
as  does  the  • 

GREENFIELPUCT 


GREENFIELPUCT 

General  Sales  Agents 

Electrical  Fittings  Co.,  Limited 

Toronto,  Canada 

Munderloh  &  Co.,  Limited,  Montreal  John  Starr  Son  &  Co.,  Halifax,  N.  S. 


Till-.    I-:L  ICCTRl  CA  L  NEWS 
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Made  in  Canada 

Iron  Conduit  Conduit  Boxes  Pipe  Fittings  and  Accessories 


Electrical  Fittings  Co.,  Limited 

70  King  St.  West,  Toronto,  Canada 

Munderloh  &  Co.,  Ltd.,  Montreal  John  Starr  Son  &  Co.,  Halifax,  N.  S. 
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The  Lamp  supply  in  every  city  and  town  is  a 
large  and  important  item  in  the  business  of  every 
central  station  and  supply  house.  The  popular  de- 
mand is  steadily  growing  for 

MAZDA  SUNBEAM  LAMPS 

Garry  a  complete  stock  of  these  Lamps  in  all  their 
various  sizes  and  styles,  and  increased  business 
will  be  the  inevitable  result. 

Carried   in   stock  by  all  dealers  or  write  us  for 
prices  and  literature. 

Made  in  Canada  by 

Canadian  Sunbeam  Lamp  Co.,  Ltd. 

Main  Office  and  Factory:  TORONTO 
Branch  Warehouses:     MONTREAL     WINNIPEG     CALGARY  VANCOUVER 
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"KEYSTONE" 
Drilling  Post  or 
"Old  Man" 

For  use  with 
Ratchet. 

Saves  many  hours 
valuable  time 

The 

Keystone  Mfg.  Co. 

42  Chandler  St.  Buffalo,  N.Y. 


"BELL" 


High  Efficiency  Sing'le 
Phase  Motors 

Meet    All  Requirements 


Large  stock  carried 
throughout  the  country 
for  immediate  shipment. 

Attractive  Prices  consis- 
tent with  QUALITY 

Our  bulletin  No.  138 
which  fully  describes 
them  will  be  sent  to  all 
interested. 


Bell  Electric  Motor  Co.,     *^''""=''new  york  city 

LICENSED.  Factory,  GARWOOD,  N.  J. 

Canadian  Representative : 
The  Masco  Company,  Ltd.,  205  Yonge  St.,  Toronto,  Can. 

Stock  carried  in  Canada 


H.  WEIDMANN 

MAKER  OF  PRESSPAN  AND  INSULATING  MATERIAL 

RAPPERSWIL,  SWITZERLAND  ' 

PRESSBOARD  (Presspan)  in  Shtcts,  ^~ 
Rolls  and  'I'apt's,  I'rcsspan  Tubes  and 
st;iin[)ings,  Jilack  J'lesspan. 

AMIANITE  (vulcanized  Asbestos;,  Coil 
Frames,  Spools  for  Dynamos,  Motors 
ami  Transformeis  ;  Insulating  Blocks, 
Tubes,  Plates,  &c. 

ASBESTOS-CEMENT  in  plate.s,  arc 
shields  for  contiollers,  etc. 

CORNITE  (high-tension  material). 
Handles  for  Switch-gear  and  heating 
apparatus,  controller  insulation, 
moulded  parts  of  all  kinds. 

MICA  and  Substitutes 
Japanese  Paper  in  rolls  and  tapes 
'iBg  Insulating  Pearls 

Artificial  Leather  Discs  for  friction 
drive 

Oil-varnishedLinen,  Diagonal  Tapes 
Oil-varnished  Silk  and  Paper 
Transformer  Spools 
Insulators  for  Electric  Furnaces, 
Tramways,  &c.,  &c. 


Ornamental  Street  Lighting 


HALT! 

ever  consider  that  proper  glassware  was 
necessary  for  Successful  Street  Lighting 

CLEAR  ROUGHED  ALABASTER 
HALF  OPAL  AND  HALF  CLEAR 

Globes  made  according  to  specifications 

Gillinder  and  Sons  Inc. 

Philadelphia,  U.S.A. 

New  York  Chicago  San  Francisco 


Pressed 


Makers  of  all  kinds  of  Illuminating  Glassware 
Colored  Roughed         Etched  Cut 


Decorated 
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We  Purchase  Outright 

entire  issues  of  bonds 
on  steam  and  elec- 
tric railroad,  g'as, 
electric  and 
hydro -electric 
properties. 


N.  W.  HARRIS  G  CO. 

Establishea  1882 
Incorporated  1911 

35  Federal  Street,  Boston,  U.S.A. 


A  Clear  Road  To 
The  Money  Fields 


Continuous  direct-to-consumer  advertising  of  Hubbell  Reflect- 
ors lias  opened  tlie  way  to  tlie  money  fields  for  hundreds  of 
Dealers  and  Contractors.  Don't  be  satisfied  to  sell  lamps  alone. 
Follow  the  trail  of  every  lamp  sale  and  sell 


Hubbell  Reflectors 


Get  after  the  factory  trade.  Factory  owners  want  reflectors  that 
are  shaped  right,  priced  right  and  above  all  quality  right.  They 
get  what  they  want  in  Hubbell  Tin,  Brass,  Aluminum  and 
Steel  Reflectors.   This  is  a  live  line  to  tie  up  to. 

Write  for  Free  Advertising  and  Sales  Helps 


R.  E.  T.  PRINGLE  Mfrs.  Agt. 

Tyrell  Bldg.,  95  King  St.  E.,  Toronto 


Now  Made  in  Canada 


^y^y/'E  are  pleased  to  announce  that  we  have 
established  a  factory  in  Winnipeg"  for 
the  manufacture  of  the  Hughes  Electric 
Stove,  Ranges  and  Radiators.  We  feel 
certain  that  our  Canadian  customers  will 
appreciate  the  establishing  of  this  factory  in 
Canada,  assuring  prompt  shipments  etc. 

The  1913  models  are  now  ready  and  contain 
many  valuable  improvements,  including  our 
new  and  perfected  heating  units. 

Write  for  our  special  Canadian 
prices,  bulletins,  etc. 


HUGHES  ELECTRIC  HEATING  COMPANY 


Winnipeg  Office:  902  Home  Street 


211-233  W.  Schiller  St.,  Chicago 
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ALL  SIZES 
25  TO  500  WATTS 


Don't  overlook  the  greatest 
lighting  unit  of  the  day 

The 
Holophane 
Realite 

All  details  upon  request 

The  Holophane  Co.,  Limited 

60  Front  St.  West,  TORONTO 


Do  you  sell  "Economic"  Line? 


:  II  - 
ilMi!.  .. 


Made  by 

ROYCE  & 
CO. 


THE  "Eco- 
nomic" line 
of  electric 
heating  devic- 

vices  is  a  most  profitable  line  to  handle.  They 
bring  a  good  profit  to  the  dealer  or  central  stat- 
ion and  are  practically  indestructible.    The  "Economic"  heating  element  will  carry  a  100'y 
overload  without  burning  out — if  operated  on  rated  voltage  it  should  never  burn  out. 

In  addition  to  the  iron  and  radiator  illustrated  here,  the  "Economic"  line  includes  Disc  Stoves, 
Water  Urn  Heaters,  Tailors'  Irons,  Car  Heaters,  etc. 


Royce  Patent  "Economic**  Electric  Radiators 


Royce  Patent  **£conomic'*  Electric!  Iron 


Scfui  for  prices  <tnd  f^art iculars. 


The 


Ferranti  Electrical  Co.  of  Canada^  Ltd. 


TORONTO 


WINNIPEG 
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Vacuum  Cleaners 


Two  qualities  distinguish  a  good 
vacuum— volume  of  air  and  evenness 
of  suction. 

These  qualities  are  found  in  the 
Northern  Electric  Sturtevant  vacuum 
cleaner. 

The  suction  in  this  vacuum  clean- 
er is  produced  by  a  fan.  This  is  the 
principle  employed  to  produce  a  vacuum 
for  high  power  purposes.  A  fan  that 
revolves  at  a  high  rate  of  speed  creates 
a  strong,  even  current  of  air.  It  does 
its  work  more  thoroughly  than  a 
pump  machine. 

A  revolving  fan  causes  no  wear 


or  tear  on  the  machine.    A  Northern 
Electric    Sturtevant   vacuum  cleaner 
will  not  leak  nor  wear  out  easily. 
Durability   is   one    of  its  strongest 
recommendations. 

The  fan  in  this  cleaner  is  oper- 
ated by  a  reliable  electric  motor. 

This  combination  makes  a  mach- 
ine of  the  highest  efficiency  obtainable. 

Illustrated  descriptive  literature 
that  fully  describes  these  vacuum 
cleaners  will  be  sent  you  on 
request.  Write  our  nearest 
house. 


THE 


AND  MANUFACTURING  CQumiteo 


Manufacturer  and  Distributor  of  Tele- 
phone and  Fire  Alarm  Apparatus  and 
Electrical  Supplies  for  every  possible  need 


Montreal 
Regina 


Halifax 
Calgary 


Toronto 
Edmonton 


Winnipeg 
Vancouver 
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Efficiency 
in    Semi-Indirect  Lighting 

depends  very  largely  on  the  glassware,  if  the 
glass  is  right  the  light  will  be  right  in  most 
cases.    That's  why 

Delica  White 
Glass 

is  the  proper  material  for  semi-indirect  bowls.  There 
are  no  imperfections  in  this  pure  white  glass.  All 
shadows  are  absolutely  eliminated.  And  its  diffusmg 
properties  are  remarkable. 

^  You  should  investigate  it  now.  It  is  selling  very 
fast.    Shall  we  bring  photos  ? 

The  Pittsburgh  Lamp,  Brass  & 
Glass  Co.,  of  Canada,  Ltd. 


113  Wortley 
Road 
LONDON,  ONT. 


R.  E.  DAVIS 

Special 
Representative 


Thordarson's  New  Improved 
Sign  Lighting  Transformers 
Have  Arrived ! 


The 
Perfect 
Transformer 


Unequalled 

For 
Efficiency 


A  rare  combination  of  long  experience,  exact  knowledge  of 
service  conditions  and  expert  construction,  lias  evolved  the 
Thordarson  New  Model  Sign  Lighting  Transformer— the  Small- 
est in  size— Lowest  in  cost — and  Lightest  in  weight— but  a 
Giant  in  efficiency. 

la  your  owa  Interest  write 

for  details  and  special  discount, 

THORDARSON  ELECTRIC  MFG.  CO. 


503  S.  Jefferson  St. 


Chicago,  III, 


The  Lion  M  Tungsten  Lamps 


The  Ideal  Lamp  for 
Business  Premises 

Strong,  reliable  manu'acture, 
Long  Life,  More  Light  all 
the  time.  Specially  adapted 
for  use  in  Offices,  Stores  and 
Factories. 

TO  THE  TRADE 

We  are  now  ready  to  fill  large  or 
small  orders  from  stock  and  make 
immediate  deliveries  and  complete 
shipments. 

Special  prices  and  discounts  on 
trade  orders. 

In  lots  o(  1,000  and  over,  we  etch 
on  each  lamp  any  name  or  mark  re- 
(inired  free  of  charge. 

Samples  submitted  for  testing. 

Spsclal  quotations  made  on  request  - 
write  us  your  requirements 


Electrical  Products  Company,  of  Canada 

28  Wellington  St.  West  (Tel.  Main  2298)  Toronto 

District  Agents:  EDMONTON— Miller  &  Miller     HAMILTON-C.  T.  Inman  &  Co..  157  James  St.  S. 


28 


tHE    ELECTRICAL  NEWS 


The  Fan  Season  is  Now  Here 


CEILING  FAN 
(Self  Rotating) 


FANS  LEAD  ALL 
OTHERS 


C  &  W  fans  are  attractively  design- 
ed and  noiseless  in  operation. 

C  &  W  oscillating-  fans  are  the  neat- 
est and  most  perfect  on  the  market. 

C  &  W  Self  Rotating  ceiling  fans  are 
much  superior  to  anything  heretofore 
offered. 

You  will  be  asked  for  C  &  W  Fans. 

Write  us  for  catalogue  and  prices 


DESK  FAN 
(Oscillating) 


CHAPMAN  &  WALKER,  Limited 

118-120  Richmond  St.  W.,  TORONTO,  ONT. 

VANCOUVER  WINNIPEG  MONTREAL 


Protection  from  Lightning  Troubles 


The  following  list  of 
users  of  the  Mosciki 
System  of  Lightning 
Protection  speaks  for 
itself : 

Victoria  Falls  and 
Transval  Power 
Co. 

Shanghai  Munici- 
pality. 

Melbourne  Elec- 
tric Supply  Co. 

Cleveland  and 
Durham  Power 
Co. 

St.  John  Del.  Key 

Co.,  Brazil. 
Societa  Dergano. 
Sociedad  Espan- 

ola,  Madrid. 
Societa  Electrica 

Suburbana, 

Milan.  &c. 


(MOSCIKI  SYSTEM) 


Lightning,  if  unchecked, 
will  break  the  windings 
of  your  apparatus,  blow 
out  your  fuses  and  break 
down  your  transformers. 
In  short,  lack  of  adequate 
and  capable  lightning  pro- 
.tection  may  mean  to  you 
serious  loss  of  time, 
money,  and  perhaps  lives. 
A  host  of  so-called  lightn- 
ing arresters  are  on  the 
market,  but  99  per  cent, 
of  them  are  valueless  be- 
cause the  principle  on 
which  they  are  construct- 
ed is  wrong. 


High  frequency — not  high 
voltage — ^is  the  cause  of 
the  damage  done  by  light- 
ning. 

Most  protective  systems 
work  on  the  principle  that 
higli  voltage  is  the  cause 
of  the  damage.  This  is 
incorrect,  hence  their  use- 
lessness. 

A  lightning  protection  ap- 
paratus to  be  of  any  use 
must  offer  a  clear  path  to 
earth  for  high  frequency 
currents  independent  of 
voltage. 


The  MOSCIKI  System  of  Lightning  Protection  fulfills  this  condition  abso- 
lutely—it's principle  is  correct— its  design  the  best  and  its  guarantee 
absolute.  Write  us  for  fuller  particulars. 


Exclusive  Canadian  Agents 

CHAPMAN  &  WALKER, 

116-118  Richmond  Street  W.,  TORONTO 


Mosciki  Lightning 
Arrester 


ELECTRICAL  ENGINEERS 
AND  CONTRACTORS 
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Use 


Moonstone  Glass 


for  all  kinds  of 


Illumination 


^  Jofforson  Glass  Cbmpmy 


MAD 


TbRONTO  Canada 
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//  You  Want  '^Complete^^  Lightning  Protection^ 
Then  You  Must  Demand  Arresters  That 

Do  These  Three  Things 


7^. 


Small  Air  Gaps  will  Give 
You  Protection 


Low  Series  Resistance  will 
Eliminate  Surges,  Low 
Voltages,  Winking  Lights 
On  Your  Circuits. 


The  Circuit  Breaker  will 
Eliminate  Grounds 
and  Short-Circuits  on 
Your  Lines. 


For  a  lightning  arrester  to  protect  your  apparatus,  it  must 
have  small  air  gap  distance  that  will  arc  over  and  discharge 
voltages  but  slightly  higher  than  normal. 

For  one  to  eliminate  voltage  disturbances  at  the  time  it 
discharges,  it  must  have  a  series  resistance  just  high  enough  to 
hold  back  the  flow  of  line  current  following  the  discharge  to 
ground  to  a  moderate  value  — about  ten  amperes. 

And  for  an  arrester  to  eliminate  lightning  arrester  grounds 
and  short-circuits,  it  must  have  a  positive  means  for  cutting  off  this 
flow  of  line  current  to  ground.  Can  anything  be  more  positive 
than  the  mechanical  circuit  breaker  used  on  the  Garton-Daniels? 

If  you  want  "Complete"  Lightning  protection — then  you  must 
use  the  only  "Complete"  Lightning  Arrester  made — the  Garton- 
Daniels;  the  only  arrester  covibinivg  small  air  gap  distances,  a  low 
series  resistance  and  a  positive  mechanical  circuit  breaker. 

Do  not  delay  on  this  vitally  important  matter.  Get  and  in- 
stall Garton-Daniels  Lightning  Arresters,  now.  Every  A.  C. 
arrester  will  be  sold  you  under  a  year's  unconditional  guarantee. 


JOHN  MILLEN  &  SON,  LIMITED 

Canadian  Distributors 

MONTREAL 

TORONTO  WINNIPEG  VANCOUVER 


ELECTRIC  SERVICE  SUPPLIES  CO. 

Manufacturers 

PHILADELPHIA         NEW  YORK  CHICAGO 
17th  and  Cambria  Sts.     Hudson  Terminal    417  So.  Dearborn  St, 
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Toronto  Hydro  issues  Good  Report 

The  Toronto  Hydro-electric  Light  &  Power  Commission 
have  just  issued  the  second  annual  report  of  the  operations 
of  Toronto's  electric  distribution  system.  As  expected  from 
the  rapid  expansion  of  the  system  during  the  last  six  months 
a  neat  surplus  is  now  being  shown  over  all  expenditures  and 
the  indications  are  that  the  year  1913  will  show  still  more 
satisfactory  results.  Conservative  estimates  compiled  from 
present  business  receipts  place  the  1913  surplus  at  well  over 
$100,000. 

It  will  be  remembered  that  the  total  amount  set  aside 
for  this  system  is  now  $4,500,000.  Of  this  amount  $3,734,911 
has  been  expended  to  date,  leaving  a  balance  of  $765,089, 
which,  the  report  states,  will  be  ample  to  complete  the  work 
for  which  the  original  sum  was  voted.  The  gross  income  for 
the  year  ending  December  31st,  1912,  is  $726,763.55.  Of  this 
amount  the  cost  of  electric  current  and  the  expenses  of  opera- 
tion and  management,  including  repairs  and  maintenance,  ab- 
sorbed $500,564.26;  the  interest  charged  against  current  opera- 
tions for  the  year,  the  sinking  fund  instalments  for  the  year, 
and  provision  for  the  depreciation  reserve  fund  absorbed 
$212,643.88.  There  is  therefore  left,  as  net  surplus  earnings, 
the  sum  of  $13,555.41. 

In  the  early  stages  of  the  history  of  the  Toronto  Hydro- 
electric Commission  while  the  work  of  construction  was  under 
way,  the  plan  was  naturally  followed  of  charging  the  interest 
on  capital  account  against  capital.  During  the  first  nine 
months  of  1912,  the  business  had  developed  to  such  an  extent 
that  the  policy  was  adopted  of  charging  only  half  this  in- 
terest to  capital  account  the  other  half  being  charged  against 
expense  account.    During  the  last  three  months  of  the  year 


wc  unrlc-rstand,  however,  that  all  this  interest  as  well  as  every 
other  legitimate  expense  was  charged  against  earnings  and 
that  during  this  period  the  income  was  more  than  sufficient  to 
meet  the  total  demands  made  upon  it.  We  understand  further 
that  during  the  first  three  months  of  1913,  the  earnings  have 
so  far  exceeded  the  requirements  of  operating  expenses,  new 
business  getting,  depreciation,  interest  on  capital  account  and 
sinking  fund  as  to  leave  a  surplus  which  promises  net  profits 
for  the  present  year  as  mentioned  above.  The  net  earnings 
for  the  year  are  being  applied  towards  wiping  of¥  sinking  fund 
instalments  which  have  been  accumulating  for  the  past  year 
and  one  half,  and  which  now  amount  to  approximately  $51,000. 
The  amount  of  that  obligation  now  carried  forward  is  $37,430, 
which  will  easily  be  cared  for  during  the  present  year. 

The  success  of  the  Toronto  Hydro-electric  System  has 
evidently  been  satisfactory  beyond  the  hopes  of  the  commis- 
sioners themselves  and  it  goes  to  show  that  competition  is 
one  of  the  least  evils  with  which  industries  have  to  contend 
in  the  development  of  a  new  country.  Without  in  any  ap- 
parent way  injuring  the  private  company  with  which  the 
municipality  is  in  competition,  the  rates  of  light  and  power  to 
the  average  citizen  of  Toronto  have  been  so  reduced  that  de- 
velopment along  electrical  lines  has  far  exceeded  anything 
previously  experienced  in  the  history  of  the  city. 

It  is  well  v>'orthy  of  note  that  the  auditors  employed  by 
the  city  of  Toronto,  Jno.  Mackay  &  Company,  have  a  conti- 
nental record  of  wide  experience  and  sound  judgment  in  con- 
nection with  large  financial  enterprises.  Their  statement  is 
that  no  expenditure  has  been  charged  to  capital  account  ex- 
cept such  as  is  properly  attributable  thereto  and  that  in  their 
opinion  the  annexed  revenue  account  and  balance  sheet  are 
properly  drawn  up  to  exhibit  a  true  and  correct  view  of  the 
state  of  the  af¥airs  of  the  enterprise.  The  report  appears  in 
full  at  another  place  in  this  issue. 


Electric  Heating  and  Cooking 

The  British  Columbia  Electric  Railway  Company,  Vic- 
toria, B.C.,  working  in  conjunction  with  the  various  electrical 
stores,  have  devoted  considerable  energy  during  the  past  two 
years  towards  popularizing  the  use  of  the  electric  range,  and 
the  results  obtained  go  to  show  considerable  success.  Some 
300  installations  are  now  in  use  including  two  apartment 
houses  and  one  electric  grill.  A  rate  of  5  cents  per  kw.h.  net 
is  extended  to  this  class  of  business,  which  to  the  ordinary 
residence  with  four  of  a  family  brings  in  an  average  bill  of 
$6.00  per  month. 

Demonstrations  of  cookery  have  been  carried  out  in  the 
early  summer  months,  the  equipment  being  moved  around  to 
the  prominent  corner  grocery  stores  where  baking,  etc.,  has 
been  done  and  refreshments  served,  and  on  certain  days  a  full 
course  dinner  prepared;  these  actual  tests  have  gone  a  long 
way  towards  satisfying  the  housewife  of  the  possibilities  of 
electric  cookery.  The  domestic  science  rooms  of  some  of  the 
schools  have  been  electrically  equipped  with  ranges,  disc 
stoves,  etc.,  and  the  younger  generation  are  not  slow  to  realize 
the  advantages  offered  by  a  service  which  now  plays  such  an 
important  factor  in  many  homes. 

The  heating  of  offices  in  \^ictoria  by  electricity  has  also 
steadily  increased.  Although  the  cost  is  somewhat  higher 
than  heating  by  other  means  yet  the  fact  of  its  being  clean 
and  hygenic  appeals  to  many,  particularly  to  thv  larger  butch- 
er establishments  for  their  offices. 


Electric  Trucks  for  Calgary 

As  indicating  the  progress  of  electric  trucks  in  the  West, 
the  city  of  Calgary  has  just  placed  an  order  for  seven  elec- 
tric trucks  to  be  used  in  various  capacities  in  their  munici- 
pal operations.    The  following  extract  from  the  report  of  the 
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light  and  power  commissioners  shows  that  it  was  only  after 
the  most  careful  considerations  and  comparative  tests,  that 
electric  trucks  were  chosen  as  the  most  suitable  for  the  work 
to  be  done.    The  report  is  in  part  as  follows: 

"In  arriving  at  our  decision  to  recommend  the  purchase 
of  these  trucks,  we  have  received  tenders  from  twenty-six 
different  companies,  representing  practically  all  the  manu- 
facturers of  this  class  of  apparatus,  and  we  have  had  our 
engineers  carefully  tabulate  all  the  tenders,  guarantees  and 
the  amounts  of  fixed  and  operating  charges  of  the  various 
makes  of  gasoline  and  electric  trucks.  After  the  completion 
of  this  work  by  our  own  -engineers,  we  consulted  with  ex- 
perts and  the  results  of  the  combined  opinion  has  favored 
the  adoption  of  motor  trucks  over  our  present  method  of 
transportation,  and  has  favored  the  selection  of  electric 
trucks. 

In  our  engineer's  estimates  the  operating  costs  have  been 
based,  as  you  will  note,  from,  the  tabulation  sheet,  upon  the 
use  of  gasoline  at  thirty-five  cents  per  gallon  and  electric 
current  at  three  cents  per  kw.h.  The  results  based  on  these 
Figures  -ireatly  favor  the  electric  trucks.  As  a  matter  of  fact 
however,  the  current  for  the  charging  of  the  electric  bat- 
teries will  be  taken  at  off  peak  load  hours,  when  the  cost  will 
be  nominal,  not  exceeding  one  cent  per  kw.h. 

Your  Commissioners  would  therefore  recommend  first, 
the  adoption  of  electric  trucks  for  the  purpose  mentioned, 
and  second,  the  acceptance  of  the  tender  of  the  General  Sup- 


plies Limited,  as  follows. 

2-5  ton  street  sprinklers,  each  $5,575    $11,150 

2-3  ton  trucks,  each  $4,100    8,200 

2-1  ton  trucks,  each  $3,050    6,100 

1-5  ton  tractor  truck,  $5,050    5,050 


Total  $30,500 


The  tender  of  the  General  Supplies  was  the  lowest  re- 
ceived for  this  apparatus.  The  trucks  they  have  tendered  on, 
are  manufactured  by  the  General  Motor  Company  of  De- 
troit, and  Pontiac,  Mich." 


24,000  h.  p.  at  Jordon  River 

With  the  recent  letting  of  a  contract  for  a  considerable 
quantity  of  machinery  for  the  Jordon  River  power  plant,  of 
the  Vancouver  Island  Power  Company,  a  subsidiary  concern 
of  the  B.C.  Electric  Railway  Company,  Vancouver,  the  ad- 
ditional power  which  will  be  generated  at  the  plant  will 
soon  be  available.  The  extent  of  the  improvements  to  the 
plant  may  be  judged  from  the  fact  that,  when  completed 
early  next  Fall,  the  company  will  have  expended  about 
$650,000  in  excess  of  the  amount  first  appropriated  for  the 
construction  of  the  plant  which,  it  was  thought,  would  be 
ample  to  meet  all  requirements  of  Victoria  and  district,  for 
several  years.  But  with  the  increase  in  the  demand  for 
power  for  lighting  and  power  purposes,  together  with  the 
growth  of  the  local  tramway  system,  the  B.C.  Electric  Com- 
pany has  been  forced  to  spend  an  enormous  amount 
in  addition  to  the  power  output  not  only  at  Jordon  River, 
but  also  by  the  construction  of  its  Brentwood  Bay  plant,  an 
addition  to  its  city  steam  plant  on  Store  street,  and  the 
erection  of  a  sub-station  for  distribution  purposes  on  Rich- 
mond road.  This  last  mentioned  plant  will  be  commenced 
during  April,  and  will  cost  approximately  $75,000. 

With  the  Jordon  River  plant  now  running  to  its  capacity 
of  12,000  horse-power,  the  work  of  adding  to  the  plant  to 
permit  of  the  installation  of  another  12,000  horse-power  is 
being  rapidly  pushed  ahead,  the  scheme  of  improvements 
providing  for  the  installation  of  other  units,  over  and  above 
those  which  will  be  immediately  installed  and  the  ultimate 
capacity  will  be  brought  up  to  between  36,000  and  40,000 
horse-power.    New  reservoirs  for  storage  purposes  have  re- 


cently been  constructed,  new  flumes  and  other  similar  works 
have  been  installed,  and  the  buildings  almost  doubled  in 
capacity.  A  contract  has  been  let  to  the  John  McDougall 
Caledonian  Iron  Works,  of  Montreal,  for  a  water  wheel  of 
14,000  horse-power,  and  later,  when  the  full  capacity  of  the 
plant  is  required  another  such  wheel  will  be  installed. 

Work  on  the  erection  of  the  line  by  which  the  B.C. 
Electric  Railway  Company  will  supply  residents  of  a  portion 
of  the  Saanich  Peninsula,  Vancouver  Island,  with  light  and 
power,  will  be  completed  early  in  May,  and  by  the  end  of 
the  month  the  up-to-date  facilities  enjoyed  by  the  residents 
and  business  men  of  Victoria  will  be  available  to  dwellers  in 
the  rural  districts.  The  main  feed  line  will  follow  the  route 
of  the  company's  suburban  tramway  line  and  branches  will 
be  run  to  the  various  points  where  the  demand  for  lighting 
or  power  facilities  are  sufficient  to  warrant  the  construction. 

Construction  work  on  the  suburban  line  in  the  Saanich 
district  is  proceeding  rapidly,  a  steam  shovel  and  a  large 
gang  of  men  being  engaged.  It  is  expected  that  early  in  May 
the  first  regular  service  will  be  inaugurated  from  the  city 
as  far,  at  least,  as  Todd  Inlet.  The  rolling  stock  for  the  new 
line  is  gradually  arriving. . 

The  transmission  line  running  from  the  Brentwood  Bay 
plant  around  the  south  end  of  Saanich  Arm  and  up  the  west 
shore  to  the  new  cement  plant  at  Bamberton  Bay,  has  been 
completed. 


Medicine  Hat 

City  Electrician  Brazil  reports  that  inside  electrical  work 
in  this  town  is  greatly  rushed  and  that  during  the  last  three 
months  applications  for  electric  connections  resemble  a  boom. 
The  electric  plant  which  was  only  installed  in  September, 
1911,  is  already  over-loaded.  The  equipment  consists  of  two 
Crosley  gas  engines,  vertical  type,  four  cylinder,  direct-con- 
nected to  two  Bergmann  generators  of  175  kv.a.  capacity  each. 
The  engines  are  rated  at  250  h.p.  Originally  there  was  some 
difficulty  in  synchronizing  these  two  machines,  but  this  dif- 
ficulty has  been  overcome  and  at  present  the  plant  is  opera- 
ting with  entire  satisfaction  under  the  management  of  Mr. 
G.  R.  Taylor,  plant  superintendent.  Anticipating  a  greatly 
increased  demand  for  power  in  the  very  near  future,  the  city 
is  installing  a  new  plant  of  750  kw.  capacity.  These  are 
steam  turbine  plants,  gas  being  used  for  fuel.  It  is  expected 
that  this  unit  will  be  operated  about  the  last  of  May. 

Already  about  1100  h.p.  in  contracts  has  been  signed  up 
with  the  various  industries  throughout  the  city  for  delivery  as 
soon  as  the  new  plant  is  in  operation. 


Sussex,  N.  B. 

The  town  of  Sussex,  N.B.,  has  just  completed  the  in- 
stallation of  a  new  street  lighting  system.  The  supply  of 
power  for  Sussex  is  obtained  from  the  Sussex  Manufactur- 
ing Company,  dealers  in  lumber,  refrigerators,  farm  mach- 
inery, etc.,  and  the  installation  of  the  street  lighting  system 
was  made  by  Mr.  C.  T.  Nisbet,  electrician  for  the  company. 
Prior  to  the  installation  of  the  new  system,  the  town  was 
lighted  with  32  candle  power  carbon  lamps  installed  on  the 
multiple  system.  Now,  100-watt  series  tungsten  lamps  are  in 
use  with  the  result  that  Sussex  is  one  of  the  best  lighted  towns 
in  the  Maritime  Provinces.  The  circuit  is  controlled  by  a 
constant  current  regulator,  Canadian  Westinghouse  type,  and 
of  ample  capacity  to  fill  the  requirements  of  the  town  for 
years  to  come.  Two  generators  of  40  and  60  kw.  capacity 
respectively,  driven  by  75  and  125  h.p.  engines,  supply  the 
energy.  The  company  have  a  franchise  for  commercial  light- 
ing in  the  town  of  Sussex  and  report  very  satisfactory  in- 
creases in  the  use  of  electric  current.  The  general  manager 
of  the  company  is  Mr.  W.  N.  Robinson;  president,  Mr.  S. 
H.  White;  electrician,  Mr.  C.  T.  Nisbet. 
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Montreal  Electrical  Society 

In  the  absence  of  Mr.  P.  T.  Davies,  the  president,  Mr. 
T.  R.  (.  ampljell  was  in  the  chair  at  the  first  annual  dinner  ol 
tlie  Montreal  Electrical  Society,  held  at  the  Edinburgh  Cafe. 
The  attendance  was  excellent,  and  the  members  spent  a  par- 
ticularly pleasant  evening,  brief  speeches  being  alternated 
with  a  musical  programme.  The  toast  list  was  short,  the 
first  being  proposed  by  Mr.  W.  B.  Johnson  to  "The  Volts," 
who  were  the  victors  in  a  membership  contest.  This  ended  in 
an  addition  of  304  members,  and,  said  Mr.  Johnson,  was  an 
illustration  of  the  value  of  co-operation.  Mr.  T.  E.  Salter 
replied,  and  proposed  "The  Amperes,"  to  which  the  chair- 
man replied. 

The  formation  of  the  society  was  due  to  the  efforts  of 
Messrs.  W.  H.  Tees,  the  treasurer,  and  J.  C.  Bray,  the  secre- 
tary, and  tlie  chairman  eulogised  the  work  done  by  these 
gentlemen,  who,  replying,  spoke  of  the  growth  of  the  Society. 
Mr.  Tees,  with  whom  the  idea  started,  said  that  the  Society 
had  expanded,  and  now  embraced  all  branches  of  the  electri- 
cal industry.  The  other  speakers  included  Messrs.  U.  A. 
Leduc,  T.  N.  White,  J.  D.  Lachapclle,  W.  H.  Winter,  and 
W.  H.  Turner,  the  main  topic  being  the  value  of  such  aii  or- 
ganization, both  for  technical  and  social  purposes,  and  the 
room  for  further  growth. 


Pittsburgh  Meeting  A.I.E.E. 

A  regular  meeting  of  the  American  Institute  of  Electri- 
cal Engineers  will  be  held  in  Pittsburgh,  Friday  and  Saturday, 
April  18th  and  19th,  1913.  This  meeting  will  be  held  under 
the  auspices  of  the  Committee  on  the  Use  of  Electricity  in 
Mines,  of  which  Mr.  Geo.  R.  Wood,  consulting  engineer  of  the 
Berwind  White  Coal  Mining  Company,  is  chairman.  The 
program  includes  the  following  papers:  (1)  Purchased  Power 
in  Coal  Mines;  (2)  Central  Station  Power  for  Mines;  (S) 
Safe-guarding  the  Use  of  Electricity  in  Mines;  (4)  Electri- 
city as'  Applied  to  Mining;  (5)  Central  Station  Power  for 
Coal  Mines;  (6)  Alternating  Current  Motors  for  the  Econo- 
mic Operation  of  Mine  Fans;  (7)  Characteristics  of  Sub- 
station Loads  at  the  Anthracite  Collieries  of  the  Delaware 
and  Lackawanna  Railroad  Company;  (8)  Mining  Load  for 
Central  Stations. 

The  subject  of  electricity  in  mines  has  assumed  such  pro- 
portions in  the  last  year  or  so  as  to  justify  a  special  meeting- 
given  over  to  the  discussion  of  its  various  phases.  Not  only 
are  mining  people  themselves  interested,  but  central  station 
operating  companies  and  manufacturers  of  electrical  appara- 
tus for  mines  as  well. 


The  Canadian  Westinghouse  Report 

The  ninth  annual  report  of  the  Canadian  Westinghouse 
Company,  Limited,  shows  that  the  net  profits  for  the  year 
ending  December  31st,  1913,  were  $l,or)0,123.  This  com- 
pares with  $1,010,153  for  the  previous  year,  so  that  although 
the  1911  record  was  45  per  cent  in  excess  of  the  previous 
high  point  of  the  company,  the  1913  business  is  still  greater. 
The  assets  of  the  company  now  amount  to  $7,843,624  ac- 
counted for  mainly  by  a  capital  stock  issue  of  $4,709,112,  a 
profit  and  loss  account  of  $1,303,599,  depreciation  account  ot 
$500,000,  and  inventory  adjustment  and  insurance  fund  ac- 
counts of  $100,000  each.  The  directors  of  the  company  are 
George  Westinghouse,  president;  H.  H.  Westinghouse,  vice- 
president;  L.  A.  Osborne,  vice-president;  Paul  J.  Myler,  vice- 
president  and  treasurer;  T.  Ahearn,  Sir.  Jno.  Gibson,  J.  F. 
Miller,  Warren  Y.  Soper,  C.  F.  Sise,  C.  A.  Terry,  G.  E.  Tripp; 
F.  A.  Merrick  is  general  manager;  Jno.  H.  Kerr,  secretary, 
»md  N.  S.  Braden,  manager  of  sales. 


Growth  of  the  City  of  Calgary 

City  Electrician  Outlines  Past  Year's  Progress— Much  Valuable 
Information  and  Cost  Data 

The  growth  of  the  city  of  Calgary  is  well  exemplified  in 
the  report  of  city  electrician  R.  A.  Brown  covering  the  opera- 
tions in  his  department  for  the  year  1912.  The  report  is 
extracted  herewith.  Particular  interest  attaches  to  Mr. 
Brown's  figures  of  cost  on  extension  work  carried  out  during 
the  year,  his  remarks  with  reference  to  organization,  his  out- 
line of  the  distril)ution  system  in  Calgary  and  his  data  lor 
underground  work.  It  would  also  appear  that  the  city  of  Cal- 
gary is  fortunately  situated  in  its  relations  to  the  Calgary 
Power  Company  which  will  soon  be  in  a  jjosition  to  deliver 
well  up  to  30,000  h.p.  This  company  is  just  completing  a 
second  pole  line  with  which  they  hope  to  guarantee  con- 
tinuity of  service. 

General 

The  year  has  been  one  of  steady  growth  for  all  branches 
of  the  department.  The  records  show  that  on  Deeember 
31st,  1913,  we  were  supplying  electricity  for  light  and  power 
to  10,220,  of  which  4,806  were  connected  during  the  year  1912. 
[•"ollowing  is  a  statement  of  the  receipts,  expenditures  and 
surplus  of  the  department  for  the  past  six  years 

Year  $  Surplus 

1906  Revenue   23,166.98 

Expenditure   16,518.20      $  6,648.78 

1907  Revenue   58,172.67 

Expenditure   35,878.37  22,294.30 

1908  Revenue   85,560.65 

Expenditure   58,777.70  26.782.95 

1909  Revenue   116,668.36 

Expenditure   111,484.84  5,183.52 

1910  Revenue   193,099.82 

Expenditure   170,692.50  22,407.32 

1911  Revenue   206,227.95 

Expenditure   202,247.48  3,980.47 

1912  Revenue   384,173.32 

Expenditure   366,382.41  17,790.91 

Revenue  figures  are  exclusive  of  revenue  from  the  street 
railway  deparfment,  which  in  1912  amounted  to  $105,091.40. 

Rates 

The  city  plant  began  operations  in  December,  1905,  with 
a  lighting  rate  of  14c  per  kw.  hour  and  power  rate  of  10c  per 
kw.  hour.  By-laws  have  since  been  passed  reducing  rates  as 
follows: — August,  1908,  light  12c,  power  7c;  April,  1909,  light 
11c,  power  6c;  May.  1911,  light  9c,  power  1  to  2c  depending 
on  amount  consumed;  this  reduction  was  made  when  the  de- 
partment was  first  supplied  with  hydro-electric  power; 
August,  1913,  light  7Hc. 

Following  is  a  detailed  statement  of  receipts  and  ex|)en- 
ditures  for  the  past  year. 

Receipts 

Meter  light   $237,635.28 

Meter  power  $164,781.98 

Less  St.  Ry.  power  .     105,091.40  59.690.58 

,  Mat  rate  light    32,353.91 

Flat  rate  power   3,910.50 

Street  light   50,455.80 

Re-connections    127.25  $384,173.32 

Expenditures 

Overheatl  lines 

Labour   $  601.46 

Material   S.292.S3      S  8,894.29 

New  services 

Labour   4.367.83 

Material   7,139.54  11,507.37 
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House  connections 

Labour    16,029.18 

Material   4,475.31  20,504.49 

Power  connections 

Labour   3,496.81 

Material   136.75  3,633.56 

Meter  a.c.  power 

Labour  ■   40.73 

Material    749.50  790.23 

Meter  a.c.  lighting 

Labour   736.04 

Material   7,321.51  8,057.55 

Repairs  to  meters 

Labour   1,455.32 

Material   4,857.97  6,313.29 

Arc  lamps 

Labour   6,973.90 

Material   16,275.53  23,249.43 

Tungstens 

Labour    477.95 

Material   2,456.00  2,933.95 

Incandescent  street  lighting 

Material   265.27  265.27 

Underground  construction 

Labour    33.80  33.80 

Underground  conductors 

Labour   17.70  17.70 

Office  expenses 

Labour   13,678.87 

Material   7,054.78  20,733.65 

Sub-station  equipment 

Labour   77.40 

Material   310.94  388.34 

Sub-stations 

Material   67.24  67.24 

Engineering  and  superintendence 
Labour  ...   

Material   3,506.43  3,506.43 

General  expenses   1.581.00 

Purchased  power   119,550.96 

Contingency   ...   ."   1,049.00 

Insurance  ...  *.  164.05 

Bank  interest   7,410.70 

Debenture  interest   21,350.73 

Sinking  fund   8,453.87 

Depreciation   18,553.05 

Loss  on  debentures   3,466.76 

Debit  to  power  department   07,119.99 

Meter  fund  account  $9,600.00 

Less  expended    6,313.29  3,386.71 

Purchase  of  land   3,500.00 

Credit  balance — 1913    17,790.91 


Expended  from  depreciation  account — 1912 


$384,173.32 
.$  50,387.20 


Organization 

The  first  work  undertaken  in  1912,  was  that  of  re-organiz- 
ing. Officers  were  put  in  charge  of  each  important  branch 
of  the  department,  who  are  held  entirely  responsible  for  the 
proper  carrying  out  of  all  work  coming  under  their  juris- 
diction. A  Clerk  of  Works  was  appointed  whose  duty  it  is 
to  keep  a  record  of  all  time  and  material  on  each  job,  and  file 
a  copy  of  the  same  in  the  office,  where  it  is  always  available 
for  reference. 

Distribution  Record  System — Plans  were  made  of  the  dis- 
tributing system,  showing  all  primary  lines  and  location  of 
transformers.  All  transformers  in  service  have  been  tested. 
A  filing  record  system  has  been  installed  wherein  is  kept  all 
data  concerning  the  load  and  general  characteristics  of  each 


transformer,  as  also  a  plan  of  the  secondary  circuit  to  which 
the  transformer  is  connected. 

Meter  Filing — A  meter  filing  record  card  system  has  also 
been  installed  wherein  is  kept  the  meter  location,  a  curve 
showing  its  accuracy,  when  last  tested  also  the  capacity, 
reading  and  date  meter  was  set  and  first  put  into  service. 

Service. — The  light  and  power  service  throughout 
the  year  has  by  no  means  been  satisfactory,  for,  while 
we  have  been  successful  in  arranging  the  lines  and  equip- 
ment of  our  distribution  system,  so  as  to  give  uniform  volt- 
age to  practically  all  customers  to  within  the  allowed  lim- 
its of  3J/2  to  4  per  cent.,  still,  the  numerous  irjterruptions 
and  unstable  voltage  of  the  service  has  been  the  cause  of 
great  inconveniences  to  our  customers.  Everything  possible 
is  being  done  to  correct  both  of  these  conditions.  In  fact 
the  latter  condition  has  already  been  remedied  on  the  greater 
part  of  the  system,  by  the  improved  voltage  regulations  of 
the  Calgary  Power  Company  supply,  and  the  installing  of 
automatic  feeder  regulators  on  all  important  lighting  cir- 
cuits; these  regulators  are  set  to  give  the  desired  voltage 
at  the  center  of  distribution  and  are  checked  by  recording 
meters  at  regular  intervals,  when  any  variations  from  normal 
are  noted  and  corrected.  Every  precaution  is  now  being 
taken  both  by  the  Calgary  Power  Company  and  ourselves 
to  safeguard  and  better  the  service.  To  this  end  our  auxil- 
iary plant  is  kept  under  steam  at  all  times,  ready  to  take 
up  at  a  moment's  notice  the  most  important  part  of  our 
lighting  and  power  load. 

12,000  Volt  System 

This  consists  of  8J4  miles  of  overhead  3-phase,  No.  00 
bare  copper  wire;  23,635  ft.  of  No.  00  12,000  volt,  three-phase, 
paper  insulated,  lead  covered  underground  cable;  338  forty- 
five  foot  poles,  and  the  necessary  cross-arms,  insulators,  etc. 
The  overhead  lines  inter-connect  the  Calgary  Power  Com- 
pany's sub-station  in  East  Calgary  with  the  city  sub-station 
at  Ogden,  through  a  one-circuit  line,  and  also  connect  the 
Power  Company's  sub-station  with  the  city's  generating  sta- 
tion in  Victoria  Parjc,  through  two  separate  three-phase 
lines.  The  underground  cable  of  this  system  inter-con- 
nects the  generating  station  and  the  new  sub-station  on 
Ninth  ave.  and  Seventh  street  west,  through  two  separate 
three-phase  cables;  each  cable  being  of  sufficient  capacity  to" 
supply  the  maximum  power  required  for  the  station,  so  that 
in  case  of  trouble  on  either  cable,  the  other  is  capable  of 
carrying  the  load  while  repairs  are  being  carried  out. 

2300  Volt  Distribution 

The  current  is  distributed  throughout  the  city,  over 
twelve  2,300  volt,  three-phase  circuits  ranging  in  size  from 
No.  0  to  300,000  circular  mils.  Underground  feeder  cables 
are  used  to  supply  the  current  to  the  centre  of  distribution 
of  the  most  important  lighting  circuits,  with  the  object  of 
making  the  source  of  supply  as  reliable  as  possible.  The 
3300  volt  system  consists  of  198.93  miles  of  pole  line,  con- 
taining 10,348  poles,  394,671^  pounds  of  copper  wire,  16,348 
ft.  of  3300  volt,  three-conductor,,  lead-covered  cable,  and  1036 
service  transformers,  ranging  in  capacity  from  .6  of  a  kw.  to 
100  kw.  and  -having  an  aggregate  capacity  of  8,865.6  kv.a. 
There  are  696  transformers  with  an  aggregate  capacity  of 
4,181.6  kv.  used  for  lighting  and  small  motor  service,  and  340 
transformers  with  a  normal  rating  of  4,684  kv.a.  in  use  for 
power  purposes  only. 

The  approximate  yearly  core  and  copper  losses  of  the 
service  transformers  is  1,260,000  kw.h.  Taking  current  at 
lylc  per  kw.h.  this  is  equivalent  to  $18,900  per  year. 

Secondary  Distribution 

From  the  transformers  the  current  is  distributed  to  the 
customers  over  secondary  feeders,  which  are  mostly  single 
phase,  three-wire,  110  and  320  volts  for  lighting,  and  three- 
phase,  330  volts  for  power.    There  are  373,437]^  pounds  of 
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copper  wire  in  service  for  secondary  distribution,  and  90,- 
343}/2  pounds  for  service  leads. 

The  department  has  in  service  10,106  meters,  ranging 
in  capacity  from  5  to  200  amperes.  The  combined  shunt 
losses  of  all  meters  equals  205,000  kw.h.  With  current  at 
V/2  cents  per  kwr.h.  this  is  equivalent  to  $3,075  per  year. 

Street  Lighting 

The  street  lighting  consists  of  1,100  lights,  of  which  GOO 
are  magnetite  arcs,  360  enclosed  arcs,  and  240  350-watt,  6.6 
amp.  tungstens.  The  lights  are  placed  approximately  566 
feet  apart  on  avenues,  and  346  ft.  on  streets.  They  are  fed 
and  controlled  by  nineteen  separate  circuits,  and  light  201 
miles  of  the  city's  streets  and  avenues. 

The  ornamental  or  intensive  street  lighting  which  is  to 
be  installed  in  certain  sections  of  our  most  important  busi- 
ness streets  is  a  matter  which  is  now  in  line  for  very  care- 
ful consideration.  In  the  first  place,  a  by-law  was  passed 
providing  for  the  installing  of  five-light  ornamental  stand- 
ards, equipped  with  five  100-watt  tungsten  lamps  on  all 
streets  covered  by  the  by-law  except  Eighth  ave.,  where  it  was 
provided  to  use  inverted  magnetite  arcs,  with  opal  globes  on 
ornamental  brackets  attached  to  the  iron  trolley  poles.  Since 
the  passing  of  the  by-law  a  large  number  of  magnetite  arcs 
for  Eighth  avenue  have  been  put  into  service,  and,  three 
blocks  of  the  ornamental  standard  lighting  for  Ninth  Ave- 
nue have  been  completed.  The  placing  of  these  lights  in 
service  has  given  an  opportunity  for  all  citizens  interested 
to  judge  as  to  the  merits  of  the  two  systems  of  lighting; 
it  seems  to  be  the  concensus  of  opinion  that  the  Eighth 
avenue  lighting  is  superior  in  every  respect  to  that  of  Ninth 
avenue.  In  view  of  this  and  the  expressed  opinion  of  Com- 
missioner Graves  from  his  personal  observation  and  com- 
parison of  the  two  lighting  systems  in  vogue  in  the  Old 
Country,  and  all  the  principal  cities  of  the  East,  it  is  the 
firm  conviction  of  this  department  that  if  it  is  legally  pos- 
sible, the  by-law  covering  the  intensive  lighting  system 
should  be  amended  and  provision  made  for  the  installation 
of  the  Magnetite  arc  system  on  all  the  streets  and  avenues 
(with  the  exception  of  Ninth  avenue)  enumerated  in  the 
by-law. 

Sub-Stations 

Two  sub-stations  were  constructed  and  equipped  in  1912 
one  located  at  Ogden  near  the  entrance  of  the  C.  P.  R. 
shops  and  the  other  at  Seventh  street  west  and  Ninth  avenue. 
The  Ogden  sub-station  has  a  transformer  capacity  of  3,000 
kw.  The  equipment  when  installed  complete  will  consist  of 
six  500  kw.,  12,000  volt,  single  phase,  step-down  transformers; 
one  500  and  one  300  kw.  motor-generator  set  and  one  arc 
light  regulator,  together  with  necessary  switching  equip- 
ment and  control  apparatus. 

The  Ninth  avenue  and  Seventh  street  west  sub-stations 
have  a  transforming  capacity  of  6,000  kv.a.  and  d.c.  generat- 
ing capacity  of  2,000  kw.  The  equipment  when  completed 
will  consist  of  two  3,000  kv.a.,  three-phase,  12,000  volt  trans- 
formers, two  1,000  kw.  motor-generator  sets,  six  arc  light 
regulators  and  the  necessary  automatic  voltage  regulators, 
switching  equipment,  etc. 

Underground  Conduit  System 

The  underground  conduit  system  consists  of  14.94  trench 
miles  of  underground  conduit,  and  94.59  duct  miles.  Duct 
ways  vary  from  1  way  to  24  ways, 

The  number  and  type  of  manholes  are  as  follows: — ob- 
long manholes,  80;  octagonal,  227;  handholes,  2;  total  man- 
holes, 308;  street  railway  outlets,  10. 

Cost  and  Data  of  Conduit  Construction  During  1912 

18-way  duct.— trench  feet,  2.063;  duct  feet,  37.134.  Cost 
per  trench  ft.,  for  labor,  $.835;  material,  $2,383;  total,  $3,218. 
Cost  per  duct  foot,  for  labor,  $.054;  material,  $.129;  total,  $.183. 
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15- way  duct: — trench  feet,  483;  duct  feet,  7.245.  Cost 
per  trench  foot,  for  labor,  $1,007;  material,  $2,345;  total, 
$3,352.  Cost  per  duct  foot,  for  labor,  $0,065;  material,  $0,142; 
total,  $0,207. 

12-way  duct:— trench  feet,  1.857;  duct  feet,  22.284.  Cost 
per  trench  foot  for  labor,  .$0,802;  for  material,  $1,666;  total, 
$2,468.  Cost  per  duct  foot  for  labor,  $0,668;  for  material, 
$0,138;  total,  $0,806. 

9-way  duct:— trench  feet,  2.454;  duct  feet,  22.086.  Cost 
per  trench  foot  for  labor,  $0,754;  for  material,  $1,328;  total, 
$2,082.  Cost  per  duct  foot  for  labor,  .$0,837;  for  material, 
$0,138;  total,  $0,975. 

8-way  duct:— trench  feet,  1.624;  duct  feet,  12.992.  Cost 
per  trench  foot  for  labor,  $0,625;  for  material,  $1,025;  total, 
$1,650.  Cost  per  duct  foot  for  labor,  $0,078;  for  material, 
$0,128;  total,  $0,206. 

3-way  duct:— trench  feet,  4,095;  duct  feet,  12,285.  Cost 
per  trench  foot  for  labor,  $0,822;  for  material,  .$0,696;  total, 
$1,522.  Cost  per  duct  foot  for  labor,  $0,246;  for  material, 
$0,232;  total,  $0,478. 

Additional  Work  to  Previous  Construction  in  Same  Trench 

6-way  duct: — trench  feet,  12,852;  duct  feet,  77,112.  Cost 
per  trench  foot  for  labor,  $0,717;  for  material,  $1,092;  total. 
$1,709.  Cost  per  duct  foot  for  labor,  $0,119;  for  material, 
$0,284;  total,  $0,402. 

Lane  work  only: — trench  feet,  4,1813;  duct  feet,  25,098. 
Cost  per  trench  foot  for  labor,  $0,711;  for  material,  $1,220. 
Cost  per  duct  foot  for  labor,  $0,119;  for  material,  $0,203; 
total,  $0,322. 

Paved  lane  work,  complete  distribution: — trench  feet,  932; 
duct  feet,  3,432.  Cost  per  trench  foot  for  labor,  $0,496; 
for  material,  $0,883;  total,  $1,379.  Cost  per  duct  foot  for 
labor,  $0,134;  for  material,  $0,241;  total,  $0,375. 

6-way  duct: — conduit  and  pipe  total  equals  trench  feet 
(unpaved  work— lanes— complete  distribution)  .—trench  feet, 
2.122;  duct  feet,  8,592.  Cost  per  trench  ft.  for  labor,  $0,435; 
for  material,  $0,785;  total,  $1,220.  Cost  per  duct  ft.  for  labor, 
$0,137;  for  material,  $0,203;  total,  .$0,340. 

Approximate  amount  of  gravel  used  on  the  above  work 
was  2,934  cu.  yd.,  varying  in  price  from  $0.85  to  $1.61  per 
yd.  f.o.b.  at  points  required. 

Cost  of  Manhole 

The  approximate  cost  of  a  6  x  7  ft.  manhole  figures  out  as 
follows : — 

Foreman,  5  hours    $  2.00 

Carpenter,  erecting  and  removing  forms   3. 60 

Labor,  excavating   10.80 

Mixing  and  placing  concrete   9.00 

Team  moving  dirt  and  hauling  gravel   6.00 

Cement,  30  bags,  80c   24.00 

Gravel,  7  cu.  yds.,  $1.25   8.75 

Manhole  casting   56.70 

Steel  rails  and  reinforcement  for  same   9.15 


Total  $130.00 

Power 

Calgary  for  the  past  eighteen  months  has  been  receiving 
the  bulk  of  its  electrical  energy  for  light  and  power  pur- 
poses from  the  Calgary  Power  Company's  liydro-electric 
generating  plant  located  at  Horseshoe  Falls,  a  distance  of 
approximately  fifty-eight  miles  from  the  city.  The  power 
supplied  by  the  company  until  just  recently  was  delivered 
over  a  one-circuit  transmission  line,  which  was  the  cause  of 
the  majority  of  the  numerous  interruptions  in  the  service, 
during  the  past  year.  The  company  now  has  its  second  line 
in  operation  and  we  feel  that  it  will  greatly  improve  condi- 
tions as  regards  continuity  of  service.  I  understand  as  a  fur- 
ther precaution  the  company  intend  increasing  the  number 
of  poles  on  that  portion  of  their  transmission  line  subject  to 
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very  severe  winds,  with  the  hope  of  practically  eliminating 
transmission  line  troubles;  it  is  also  the  intention  of  the 
company  to  extend  their  Horseshoe  Falls  plant  by  adding 
to  its  present  equipment  one  6,000  h.p.  hydro-electric  unit 
and  two  3,000  kw.  transformers,  together  with  the  necessary 
switching  and  control  apparatus.  With  these  additions,  this 
plant  will  be  capable  of  developing  approximately  18,000 
horse  power  during  the  seasons  of  the  year  when  water  con- 
ditions will  permit.  It  is  also  understood  the  company  will 
immediately  start  work  on  the  construction  of  a  new  gen- 
erating station  at  Kananaskis  Falls,  which  is  to  have  a  capa- 
city of  10,000  horse  power.  It  looks  as  though  Calgary  in 
the  very  near  future  will  be  receiving  from  the  power  com- 
pany a  thoroughly  reliable  power  service  for  the  twelve 
months  of  the  year  and  to  the  extent  of  at  least  the  mini- 
mum to  be  contracted  for,  i.e.,  5,000  horse  power. 

It  is  unfortunate  that  the  natural  characteristics  of  the 
country  are  not  favorable  to  the  generating  of  electric 
power  by  means  of  hydro-electric  development,  which  is  due 
to  the  very  low  water  conditions  of  the  rivers  during  the 
winter  months,  when  the  demand  for  power  is  the  greatest. 
However,  Calgary  is  in  a  much  better  position- to  deal  with 
its  power  situation  than  most  cities  of  Western  Canada,  for 
it  has  numerous  possibilities  of  coping  with  the  future  needs 
of  the  city  for  the  large  amount  of  power  that  will  be  re- 
quired for  domestic  and  street  lighting,  and  for  operating  the 
machinery  of  the  numerous  industries  which  our  fast  grow- 
ing and  prosperous  city  will  naturally  attract.  We  are  for- 
tunate in  that  in  our  new  agreement  with  the  Calgary  Power 
Company  we  will  have  the  first  call  on  the  company's  two 
plants  up  to  whatever  minimum  the  council  see  fit  to  contract 
for,  and  the  company  are  capable  of  continuously  delivering. 

For  the  additional  power  which  we  shall  need  over  and 
above  that  which  the  Calgary  Power  Company  can  be  relied 
on  to  continuously  supply,  we  have  the  following  means  from 
which  it  can  be  generated,  i.e.,  coal  or  gas  fired  boilers,  with 
steam  turbines,  or  both;  coal  with  gas  producers  and  gas  en- 
gines, and  natural  gas  with  gas  engines.  The  coal  proposi- 
tions require  to  be  considered  from  two  points  of  view,  nam.e- 
ly, — the  location  of  the  plant  at  or  near  a  coal  mine  and 
transmit  the  power  electrically  to  the  city,  or  the  location 
of  the  power  plant  in  the  city  and  the  using  of  rail  delivered 
coal.  The  generating  of  power  from  natural  gas  must  also 
be  considered  practically  from  the  same  points  of  view,  that 
is,  the  installing  of  the  power  plant  at  gas  wells  and  trans- 
mitting the  power  electrically  or  the  using  of  piped  gas  to 
a  plant  located  in  the  city. 

It  is  evident  that  the  task  of  choosing  the  best  of  the 
above  methods  of  power  generation  for  Calgary  to  adopt  is 
a  very  complex  one,  and  the  Commissioners  are  to  be  com- 
mended on  using  good  business  judgment  when  they  de- 
cided to  secure  the  services  of  an  eminent  electrical  expert 
to  deal  with  this  question;  also  to  advise  us  as  to  the  best 
and  most  economical  layout  for  our  underground  system,  and 
proper  locations  and  layout  for  our  sub-stations,  also  to  ad- 
vise concerning  the  best  operating  system,  etc.,  for  the  de- 
partment to  adopt. 

The  laying  out  of  a  programme  such  as  just  mentioned, 
will  put  the  city  in  the  position  that  all  moneys  appropriated 
for  electric  light  and  power  purposes  will  be  expended  on 
nothing  but  what  will  work  into  and  form  part  of  the  ulti- 
mate plant  to  which  the  city  of  Calgary  will  look  to  for  its 
future  supply  of  electrical  energy. 

Summary  of  Work  Carried  Out  By  the  Department  During 
The  Year  1912 

83.7  miles  of  new  line  constructed. 

18.2  miles  of  line  re-constructed. 

21  miles  of  line  overhauled. 

.521  new  transformers  put  into  service. 


198  transformers  changed  on  account  of  being  over  or 
under  loaded. 

813  street  lights  installed  and  put  into  service. 

3,000  kw.  sub-station  at  Ogden  constructed  and  equipped. 

6,000  kw.  sub-station  at  Seventh  street  west  and  Ninth 
avenue  constructed  and  equipped. 

6.36  miles  of  underground  conduit  installed. 

4,806  new  customers  were  connected  to  our  lines. 

4,980  h.p.  in  motors  was  added  to  power  load. 

Another  Trent  Plant  Operating 

At  Dam  No.  5 — General  Design  Identical  with  Plant 
at  Dam  No.  2 — Slightly  Less  Capacity 

Early  in  the  present  year  the  second  hydro-electric  gen- 
erating plant  in  the  neighborhood  of  Trenton  was  placed  in 
commission  by  the  Sidney  Electric  Power  Company,  a  sub- 
sidiary of  the  Electric  Power  Company,  which  operates  a 
comprehensive  system  in  Central  Ontario.  This  last  plant  to 
be  placed  in  operation  is  situated  at  what  is  known  as  Dam 
No.  5,  at  Frankford,  some  5  miles  north  of  Dam  No.  3  which 
is  close  to  Trenton. 

A  very  complete  description  of  the  No.  2  equipment  was 
published  in  the  June,  1913,  issue  of  the  Electrical  News. 
In  as  much  as  these  two  plants,  at  dam  No.  3  and  dam  No.  5, 
are  practically  duplicates  of  one  another,  this  article  will  deal 
only  with  innovations  in  the  number  5  plant  which  it  was 
found  necessary  to  introduce  on  acco.unt  of  local  conditions. 

It  will  be  recalled  that  at  No.  3  there  were  installed  four 
electrical  units  of  750  kw.  capacity.    These  operate  under  a 


Fig.  1 — Four  650  kw.  units,  dam  No.  5,  Trent  Valley 


20  ft.  head,  the  speed  being  120  r.p.m.  On  account  of  the  dis- 
tance between  the  two  plants  being  only  5  miles,  the  varia- 
tion in  the  flow  of  water  is  very  small.  The  head  at  No.  5 
however,  is  only  18  ft.,  2  ft.  less  than  at  No.  3  and  on  this 
account  it  was  not  possible  to  operate  generators  of  the  same 
capacity.  The  main  difTerence  in  the  installed  equipment 
however,  is  in  the  speed,  which  at  the  upper  dam  is  112J/2 
revolutions  (instead  of  130)  per  minute,  along  with,  of 
course,  the  necessary  change  in  the  number  of  poles  of  the 
generator.  The  turbines,  therefore,  on  account  of  the  lower 
head  have  a  capacity  of  1300  h.p.  instead  of  1400  h.p.  at  full 
load  and  the  generators  are  rated  at  650  kw.  instead  of  750 
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Fig.  2 — Vertical  plan  of  power 
house — Note  original  con- 
tour of  river  bank 


kw.  The  turbines  were  again  supplied  by  the  Canadian  Bov- 
ing  Company,  and  are  of  the  double  runner,  vertical  type. 
The  oil  pressure  governors  are  also  Boving  type.  The  gen- 
erators were,  as  before,  supplied  by  the  Swedish  General 
Electric  Company.  They  are  60-cycle,  3-phase,  7,000  volt, 
vertical  type.  There  are  two  exciters,  one  turbine  driven  ver- 
tical type  of  75  kw.,  125  volt  capacity  and  one  motor  generator 
75  kw.,  135  volt,  the  motor  operating  on  3,400  volt,  3-phase, 
60-cycle  current. 

The  main  difference  in  the  design  of  the  power  house  is 
shown  in  the  line  sketch  in  Fig.  2  herewith.  It  will  be  seen 
that  an  erecting  space  has  been  left  at  the  shore  end  of  the 
power  house  between  the  switchboard  platform  and  the  ex- 
citers, into  which  space  a  railway  siding  runs.  The  switch- 
board is. situated  on  a  platform  at  the  shore  end  of  the  power 
house  4  ft.  above  the  main  floor,  thus  allowing  the  switch- 
board operator  a  good  view  of  the  power  house.    The  switch- 


hoard  consists  of  black  slate  panels,  on  the  back  and  front 
of  which  no  voltage  higher  than  125  is  exposed.  The  7,000 
volt  oil  switches  are  situated  on  frame  work  far  enough  back 
of  the  board  to  allow  of  passage  between  the  operating  board 
and  the  oil  switches.  The  frame  work  supporting  the  latter 
also  carries  current  and  potential  transformers,  bus-bars,  dis- 
connecting switches,  etc.  The  switchboard  was  furnished  by 
the  Monarch  Electric  Company  of  Montreal. 

A  gallery  over  the  switchboard  platform  contains  genera- 
tor field  rheostats,  electrolytic  lightning  arresters,  choke  coils, 
line  outlets,  and  a  chief  operator's  office. 

The  basement  under  the  switchboard  platform  contains 
motor  driven  air  compressor  and  air  receiver  for  cleansing 
purposes;  also  oil  tank,  pump  and  piping  for  a  lubricating  sys- 
tem for  the  generating  bearings. 

It  will  be  noticed  by  reference  to  the  lay-out  of  Fig.  2, 
which  also  shows  the  original  contour  of  the  river  bank. 


Fi§  3— Gross  section  of  transformer  station  which  steps-up  current  from  plants  at  both  dam  No.  2  and  dam  No.  5 
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Fig.  4 — Wiring  diagram,  dam  No.  5  power  house,  Trent  Valley  Canal 


how  judiciously  the  power  house  was  designed  to  avoid  un- 
necessary excavation  or  filling. 

Four  7,000  volt  oitt-going  circuits  carry  the  current  a 
distance  of  4  miles  to  dam  No.  2  transforming  station  where 
it  is  stepped  up  to  44,000  volts  for  transmission  over  the 
system  of  the  Electric  Power  Company.  Our  article  already 
referred  to  in  the  June  number  of  the  Electrical  News  con- 
tained a  minute  description  of  this  transforming  station 
which  is  designed  to  take  care  of  the  generating  capacity  at 
both  dam  No.  2  and  dam  No.  5. 

The  transforming  capacity  in  this  station,  a  plan  of 
which  is  shown  herewith  consists  of  three  ,'!,000  kv.a.,  3- 
phase  units  which  step  up  from  7,000  to  44,000  volts.  The 
building  is  61  ft.  3  in.  x  56  ft.  6  in.  x  45  ft.  high.  The  trans- 
formers have  wheels  provided  in  the  base  and  are  set  on 
rails  laid  in  the  floor  so  that  any  unit  may  be  easily  shifted. 
The  transformers  are  of  Canadian  Westinghouse  manufac- 
ture as  are  also  the  44,000  circuit  breakers.  A  photograph 
of  the  interior  of  No.  5  generating  power  house  is  shown 
in  Fig.  1. 


Another  Pioneer  Gone 

Mr.  George  P.  Brophy  one  of  tlie  founders  of  the  Ottawa 
Electric  Railway  and  the  Ottawa  Electric  Company,  superin- 
intendent  engineer  of  the  Ottawa  river  works  and  one  of  the 
most  prominent  figures  in  the  capital  died  at  his  late  residence 
320  Chapel  street,  on  Friday,  April  4th,,  of  heart  trouble,  in 
his  65th  year.  With  the  pasing  of  Mr.  Brophy  only  two  of 
what  was  known  in  Ottawa  as  the  "famous  five"  are  left, 
namely,  Thomas  Ahearn  and  Warren  Y.  Soper.  The  other 
two  of  the  quintette  were  the  late  Peter  Whelen  and  the  late 
J.  W.  McRae.  None  of  the  five  however,  had  more  to  do  with 
the  once  vital  question  of  whether  it  was  possible  to  run  a 
street  railway  under  Canadian  winter  conditions  than  Mr. 
Brophy.  It  was  owing  to  his  aggressiveness  and  foresight 
that  what  some  engineers  declared  was  impossible  was  suc- 
cessfully overcome. 

The  late  Mr.  Brophy  was  born  in  Carrillon,  Que.,  in  1848, 
and  was  the  second  son  of  John  B.  Brophy  and  Jane  Byrne. 
His  education  was  obtained  in  the  Ottawa  schools.  When  a 
young  man  he  accepted  a  position  with  the  Department  of 
Public  Works  as  a  draughtsman  and  assistant  engineer  in 
New  Brunswick.  After  a  year  in  that  position  he  was  ap- 
pointed by  the  late  Hon.  Alexander  MacKenzie,  superinten- 
dent engineer  of  the  Ottawa  River  Works,  an  office  he  held 
up  to  the  time  of  his  death.  Besides  being  one  of  the  foun- 
ders and  a  director  of  the  Ottawa  Electric  Railway  Company 
and  the  Ottawa  Electric  Company,  he  was  also  a  director  of 


the  Ottawa  Gas  Company,  and  vice-president  of  the  Ottawa 
Trust  and  Deposit  Company.  He  also  assisted  in  forming 
the  Ontario  Graphite  Company,  the  Ahearn  Electric  Heating 
and  Manufacturing  Company,  the  Locomotive  and  Machine 
Company  of  Montreal,  the  Thousand  Islands  Land  Company, 
the  Ontario  Smelting,  Milling  and  Refining  Company  and 
other  smaller  concerns.  The  late  Mr.  Brophy  leaves  a  widow, 
one  son  and  four  daughters. 


Saskatoon,  Sask. 

As  indicating  the  amount  of  patronage  that  may  be  ex- 
pected in  a  city  of  approximately  25,000  inhabitants,  the  fol- 
lowing figures  of  the  amount  of  business  done  every  week 
since  the  railway  was  inaugurated  on  January  1st  of  this  year 
are  valuable.  It  will  be  noticed  that  in  less  than  three  months 
the  daily  average  receipts  have  almost  doubled. 


Week 
ending 


Total  pas- 
sengers 


January    4   21,630 

January  11    35,626 

January  18   41,476 

January  25    40,776 

February    1    45,320 

February    8    52,304 

February  15   51,179 

February  22  ...  ...  .  53,015 

March    1    55,042 

March    8    65,490 

March  15    67,428 

March  22    70,083 


Daily  av. 
cash. 

$'270.35 
296.90 
345.65 
339.80 
377.60 
435.85 
426.50 
441.25 
458.70 
467.80 
481.60 
500.60 


Daily 
aver, 
no.  of 
passengers 

5,407 

5,938 

6,913 

6,796 

7,552 

8,717 

8,530 

8,835 

9.174 

9,356 

9,633 
10,112 


Long  distance  telephone  charges  between  England  and 
France  are  being  modified.  The  price  of  conservation  be- 
tween Paris  and  London  will  be  reduced  from  8s.  to  4s.;  be- 
tween Lyons  and  London  from  10s.  to  6s.  2d.;  and  between 
Bordeaux  and  London  from  10s.  to  8s.  The  rate  for  tele- 
phoning between  Marseilles  and  Edinburgh  will  remain  at 
12s.  6d. 


The  Newfoundland  Government  propose  to  extend  the 
telegraph  system  around  the  seaboard  of  the  island,  500  miles 
having  been  built  in  the  past  four  years,  with  a  prospect  of 
250  more  being  constructed  during  the  present  season;  also 
to  build  three  more  wireless  stations  on  Labrador  and  to 
establish  a  telephone  system  for  St.  Johns  and  a  number  of 
the  outlying  places. 
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Electrical  Equipment  in  the  Modern  Bank 

The  new  head  ofifice  of  the  Bank  of  Toronto  splendidly  equipped 
with  generating  plant  and  all  auxiliary  equipment 


The  new  head  office  building  of  the  Bank 
of  Toronto,  corner  King  and  Bay  streets, 
Toronto,  is  just  nearing  completion  and, 
while  an  example  of  architectural  beauty  of 
the  best  classic  type,  it  is  at  the  same  time 
one  of  the  most  modern  and  interesting 
public  buildings  in  Canada  from  the  point  of 
view  of  its  electrical  equipment. 

The  building  consists  of  six  storeys,  being- 
four  above  ground  with  a  basement  and 
sub-basement.  The  sub-basement  is  occu- 
pied principally  by  the  power  house,  switch- 
board and  auxiliary  equipments,  boiler 
room,  engines,  air  cooling  and  purifying- 
equipment,  etc.  To  guard  against  any  pos- 
sible contingency  due  to  failure  of  power 
supply  on  the  part  of  the  local  distributing 
company,  a  steam  engine  driven,  direct  cur- 
rent generator  plant  has  been  installed  in 
the  sub-basement  to  a  capacity  of  200  kilo- 
watts. There  are  four  generators  in  the 
equipment  made  up  of  two  75  units  and  two 
35  units,  each  connected  to  its  own  engine; 
the  generators  were  supplied  by  the  Can- 
adian General  Electric  Company;  the  en- 
gines are  Robb  manufacture. 

This  small  isolated  generating  plant  is  one 
of  the  handsomest  to  be  seen  anywhere. 
The  walls  and  floor  are  white  enamel  brick, 
with  floor  space  of  1800  sq.  fet.  The  main 
switchboard,  some  15  ft.  in  length,  is  of  IJ^  in.  grey  Ten- 
nessee marble  specially  chosen  for  this  plant.  The  sides  and 
top  of  the  switchboard  are  also  enclosed  with  slabs  of  the 
Same  material,  adding  not  only  to  the  appearance  of  the 
board  but  greatly  also  to  the  possibilities  of  keeping  the  rear 
of  the  switchboard  clean.  Reproductions  both  of  the  front 
and  rear  of  the  switchboard  are  shown  herewith.  The 
switchboard  which  was  supplied  by  the  Northern  Electric  & 
Manufacturing  Company  is  equipped  with  all  the  necessary 
instruments.  To  the  left  are  two  Weston  volt  meters.  The 
eight  ammeters  shown  on  the  main  part  of  the  board  are 
also  Weston  type.    At  each  end  to  the  right  and  left  of  the 


ammeters  is  a  Duncan  recording  wattmeter.  At  the  centre 
of  the  board  an  Esterline  recording  volt  meter  has  been  in- 
stalled.   The  circuit  breakers  are  I.T.E.  type. 

All  generator  cables  come  up  through  the  concrete  floor 
in  bushed  sleeves  which  enables  all  feeders  to  be  carried 
plumb  in  the  heels  of  switches  and  circuit  breakers.  All 
feeders  throughout  the  building  enter  a  15  ft.  x  .3  ft.  x  4  ft. 
steel  junction  box  where  all  cables  arc   brought  through 


Fig.  1 


Fig  2— Rear  of  Switchboard 


Fig.  3 — Steam-electric  plant 

bushed  holes  to  their  respective  switches.  This  does  away 
with  all  the  loose  cable  work  so  generally  seen  under  similar 
circumstances. 

The  generator  room  also  contains  a  small  motor  gen- 
erator set,  50  amp.  20  volts,  chiefly  for  storage  battery  work. 
This  is  controlled  by  a  battery  board  which  works  in  con- 
junction with  the  motor  generator  and  the  batteries  through 
eight  branch  switches,  one  motor  switch,  one  generator 
switch,  and  two  charge  and  discharge  switches.  This  board 
carries  three  ammeters  and  one  volt  meter, 
pilot  lights,  etc. 

The  battery  consists  of  sixteen  20  amp. 
hour  cells.  These  are  used  chiefly  for  the 
telephones,  call  bells,  and  annunciators. 
The  building  contains  52  telephones  which 
w  ill  be  under  the  control  of  the  bank's  own 
switchboard  in  a  specially  planned  tele- 
phone switchboard  room.  This  central 
telephone  room  will  also  be  used  as  a  cen- 
tral for  the  automatic  air  pressure  messen- 
ger system  which  is  installed  throughout  the 
building. 

The  electrical  equipment  also  includes 
a  system  of  electric  clocks  which  will  be 
under  the  control  of  one  master  clock. 
This  means  that  if  the  master  clock  is  cor- 
rect, so  are  all  the  other  clocks  in  the 
building.  There  will  be  seventeen  clocks 
in  all,  including  the  n-iaster  clock,  which  is 
located  in  the  clerks'  lunch  room  on  the 
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second  floor.    Two  of  these  clocks  will  present  a  particularly    the  Murray-Kay  Company  of  Toronto.    A  number  of  photo- 


handsome  appearance.  These  will  stand  in  the  balcony  of 
the  main  public  banking  room,  one  on  either  side,  and  will 
have  16  in.  marble  dials. 

A  vacuum  cleaning  system  which  reaches  every  room  in 
the  building  and  is,  of  course,  electrically  operated,  is  auto- 


Fig.  4— Handsome  switchboard  of  Tennessee  marble 

matically  controlled  by  a  solenoid  switch  from  sixteen  3- 
way,  momentary  contact,  lock  switches  placed  at  different 
points  in  the  building  which  start  and  stop  the  motor  in  the 
sub-basement. 

All  the  wiring  has  been  done  in  conduit.  The  switches 
used  throughout  are  the  Metropolitan  movable  mechanism 
switch.  The  conduit  was  supplied  by  the  Conduits  Company, 
Limited.  The  necessary  condulets  were  supplied  by  the 
Crouse-Hinds  Company.  The  wire  was  supplied  by  the 
Hebershaw  Wire  Company,  New  York;  the  base  receptacles 
by  the  Bryant,  Chapman  Company;  the  floor  receptacles  by 
Thomas  &  Betts;  the  annunciators  by  Edwards,  New  York; 
clocks  by  the  E.  Howard  Clock  Company,  New  York. 

As  representing  the  general  use  to  which  motors  can  be 
put  in  an  installation  of  this  type,  the  following  list  repre- 
senting an  approximate  total  of  100  h.p.  is  interesting.  Two 
10  h.p.  motors  are  used  to  expel  the  hot  air  from  the  base- 
ment (the  heating  system  is  a  combination,  hot  air  and  hot 
water);  one  4  h.p.  motor  operates  a  fan  at  the  fresh  air  in- 
let; one  10  h.p.  motor  drives  the  vacuum  cleaner;  one  10  h.p. 
motor  supplies  compressed  air  for  the  pneumatic  tubes  con- 
necting the  offices  throughout  the  building  through  the  cen- 
tral room  spoken  of  above;  one  10  h.p.  motor  circulates  water 
for  drinking  purposes;  two  10  h.p.  motors  are  situated  on  the 
roof  for  operating  the  ventilating  exhaust  fans;  two  3  h.p. 
motors  operate  in  connection  with  sewage  disposal;  one  TJ,^ 
h.p.  motor  operates  a  book  lift;  one  7^  h.p.  operates  a  dumb 
waiter;  one  7J/2  h.p.  sprays  water  in  the  air  washing  room; 
one  10  h.p.  motor  operates  a  vacuum  equipment  for  use  with 
the  elevators  in  emergency;  one  two  h.p.  motor  drives  a 
motor  blast  fan  in  the  incinerator. 

The  work  of  installing  the  wiring  equipment  has  been 
carried  out  by  the  Harry  Alexander  Company  of  New  York 
and  Toronto.  This  office,  situated  in  the  new  Bank  of 
Toronto  Building,  is  under  the  supervision  of  J.  M. 
Lindsay,  as  manager,  and  the  installation  itself  was  done 
under  the  personal  supervision  of  Mr.  H.  Rohleder,  superin- 
tendent of  construction  for  the  Harry  Alexander  Company. 

Perhaps  the  most  noticeable  feature  in  connection  with 
the  electrical  installations  in  this  new  bank  however,  are  the 
lighting  fixtures.    These  are  being  supplied  and  installed  by 


graphs  of  the  beautiful  fixtures  used  in  this  installation  are 
shown  herewith.  At  the  entrance  of  the  vestibule  on  either 
side  of  the  doorways  will  be  placed  two  beautiful  six-light 
standards  as  shown  in  Fig.  1.  These  standards  are  of  solid 
bronze,  the  detail  on  the  shaft  being  all  hand  chased.  The 
centre  of  the  main  banking  room  which  occupies,  in  height, 
the  first  two  floors  is  lighted  by  four  60-light  electroliers 
which  are  probably  the  finest  fixtures  that  have  yet  been  in- 
stalled in  any  Canadian  public  building.  This  is  a  semi-in- 
direct fixture,  the  centre  bowl  being  of  alabaster  specially 
carved  and  imported  direct  from  Italy  for  this  bank.  All 
metal  used  in  the  fixture  is  of  bronze,  hand-chased  and  fin- 


Fig.  5 — Main  banking  room  fixture,  15  ft.  in  height. 

ished  in  real  gold.  Some  idea  of  the  magnificence  and  cost 
of  these  fixtures  may  be  gathered  from  the  dimensions;  the 
diameter  of  the  alabaster  bowl  alone  is  H  ft.  6  in.,  while  the 
diameter  of  the  metal  crown  supporting  the  bowl  is  5  ft. 
The  height  from  the  bottom  of  the  fixture  to  the  crown  is 
15  ft.  6  in..  Fig.  6. 

The  main  banking  room  is  completely  surrounded  at  the 
second  floor  level  by  a  balcony  or  mezzanine  floor  which  is 
lighted  with  eighteen  6-light  ceiling  fixtures  finished  also  in 
real  gold.  A  reproduction  of  this  fixture  is  shown  in  Fig.  7. 
The  bowl  is  of  alabaster  also  specially  imported.    The  re- 


Fig. 


9- 


Exterior  view  new  head  office  building,  Bank  of  Toronto,  Toronto 
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sultant  effect  in  this  room  both  from  an  artistic  and  an  illu- 
mination point  of  view  is  satisfactory  in  the  extreme. 

In  the  officers'  rooms  hand-carved  wood  fixtures  are 
used,  the  finish  being  applied  in  real  gold  leaf.  The  high  lights 
are  brought  out  in  a  polished  finish  with  the  receding  details 
in  a  dull  gold,  a  combination  of  shades  which  greatly  en- 
hances the  beauty  of  the  fixture.  The  assembly  room  is  light- 
ed by  four  5-light  bronze  fixtures  finished  in  Vernis  g'ilt. 
Every  part  of  these  fixtures  is  cast  and  hand  tooled. 

The  entire  lighting  scheme  is  in  accordance  with  the 
classical  detail  of  the  interior  of  the  building  and  is  certainly 
a  marvel  of  design  and  execution  which  in  its  effect  fully 
justifies  the  careful  attention  given  by  the  architects  to  this 
building. 


Successful  Rejuvenation 

The  Jovians  of  Toronto  held  another  rejuvenation  on 
April  4th,  which,  as  shown  by  the  enthusiesm,  was  one  of 
the  most  successful  rejuvenations  ever  held  in  this  city. 
Though  barely  two  months  since  the  last  initiation  ceremony 
was  performed,  thirty  new  candidates  presented  themselves 
for  membership  in  this  order.  Included  in  these  were  a 
number  from  out  of  town  who  showed  splendid  promise  of 
becoming  enthusiastic  jovians  and  who  will  now  begin  or- 
ganizing leagues  in  their  own  cities  throughout  the  province 
of  Ontario. 

Toronto  Jovians  pride  themselves  on  the  elaborate  man- 
ner in  which  the  initiation  proceedings  are  carried  out.  The 
combination  of  a  perfect  Degree  Team  supplemented  by 
Reigning  Jupiter  Frank  E.  Watts,  jovian  scenery  and  elec- 
trical effects  made  this  rejuvenation  more  realistic  than  ever. 
One  of  the  hits  of  the  evening  was  when  all  the  White  Ball 
candidates  were  presented  with  hats  similar  to  those  worn  by 
Dutch  comedians.  The  galaxy  of  colors  and  the  expressions 
on  the  candidates'  faces,  caused  much  merriment. 

The  Degree  Team  consisted  of  the  following: — Reigning 
Jupiter,  Frank  E.  Watts;  Neptune,  B.  O.  Saltern;  Vulcan, 
W.  F.  Wright;  Hercules,  Ed.  Malloy;  Mars,  A.  K.  Johnston; 
Pluto,  Claude  Warrington;  Mercury,  J.  F.  Ward;  Aurenim, 
G.  M.  Scott;  Apollo,  H.  C.  Brown;  Imps,  J.  R.  Stacey,  M. 
Culligan,  H.  S.  Brown,  H.  A.  Beach. 

After  the  rejuvenation,  a  Joviation  was  held  in  the  way 


of  an  electrical  lunch  at  which  there  were  sixty-five  old 
jovians  and  thirty  new  ones.  Music  was  interspersed  with 
several  interesting  talks-  The  speakers  included  Mr.  Chas. 
H.  Dudley,  Mr.  R.  E.  T.  Pringle,  and  Mr.  D.  H.  McDougall. 
Statesman  E.  B.  Pike  was  responsible  in  no  small  measure 
for  the  success 'of  the  evening.  Arrangements  are  already 
being  made  for  a  midsummer  rejuvenation  to  be  held  in  the 
open  air  on  the  lake  shore. 

Jovian  Notes 

Statesman  Bennett  is  arranging  for  a  rejuvenation  to  be 
held  in  Montreal  on  the  19th  inst. 

The  Jovian  Luncheons  in  Toronto  are  well  attended  and 
some  interesting  addresses  have  been  given.  Statesman  Pike 
desires  to  have  the  addresses  of  all  Jovians  in  the  district, 
to  assist  him  in  revising  his  mailing  list. 


Better  Be  Late  Than  Never 

The  Fort  Wayne  and  Northern  Indiana  Traction  Com- 
pany has  entered  actively  on  an  accident  prevention  cam- 
paign and  is  advertising  widely  in  the  daily  and  weekly 
press,  the  advertising  taking  the  form  of  talks.  It  is  said 
these  talks  appear  in  more  than  30,000  newspapers  which 
cover  a  local  population  of  about  200,000  people.  The  fol- 
lowing "talk"  is  typical  of  the  series  being  run  by  this  com- 
pany. 

"For  a  safe  and  sane  everyday. 

"The  serious  injury  or  death  of  a  human  being  in  a  rail- 
way accident  calls  forth  the  keenest  sympathy  of  the  public 
and  all  connected  with  this  company.  A  careful  study  of  the 
past  records  has  shown  us  that  practically  all  accidents  are 
avoidable  if  everyone  thinks  before  he  acts  and  thinks  of 
safety  first.  Co-operation  will  do  this  where  everything  in 
the  past  has  failed  in  part  at  least.  All  you  have  to  do  to 
join  this  safety  movement  is  to 

"Think, 

"Never  take  any  chance, 

"Get  the  safety  habit, 

"Set  the  safety  example — daily." 


The  Corporation  of  Megantic,  P.Q.,  have  retained  the  ser- 
vices of  Mr.  Edward  A.  Evans,  Mem.  Can.  S.  C.  E.,  to  pre- 
pare a  hydro-electric  plant  for  the  commercial  lighting  and 
power  required  for  the  town.  It  is  probable  that  the  dam 
will  be  about  65  feet  in  height. 


Toronto  Sons  of  Jove— One  hundred  members  making  merry  at  an  Electrical  Luncheon 
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Important  Problems  in  Telephone  Work 

Electrical  Interference  Between  High  Tension  Circuits  and  Telephone 
Circuits — The  Remedy  in  Theory  and  Practice 

By  Mr.  C.  A.  Buckard 


The  problem  of  electrical  interference  between  high  ten- 
sion circuits  adjacent  and  parallel  to  telephone  circuits  pro- 
ducing disturbing  influences  in  the  telephone  system,  present 
an  important  problem  to  both  the  power  engineer  and  the 
telephone  engineer. 

The  problem  is  not  a  simple  one  and  each  individual 
exposure  between  high  tension  circuits  and  telephone  cir- 
cuits requires  special  treatment  although  general  lines  of  pro- 
cedure towards  remedying  the  trouble  can  be  followed.  With 
proper  co-operation  between  the  power  engineer  and  the  tele- 
phone engineer  and  a  certain  degree  of  fairness  exercised 
by  both,  the  troubles  caused  can  usually  be  eliminated  to  a 
satisfactory  degree  without  undue  expense  to  either  of  the 
interests  involved. 

It  has  long  been  clearly  understood  that  an  electric  cir- 
cuit transmits  energy  not  through  the  body  of  its  conduc- 
tors, except  to  an  almost  negligible  extent,  but  through  the 
dielectric  surrounding  the  circuit.  The  conductors  are  but 
a  guide  for  energy  in  its  course  of  transmission  through  the 
dielectric.  The  extent  of  surrounding  dielectric  which  is 
energized  is  known  to  depend  on  the  voltage,  power  and 
electrical  constants  of  the  circuit  and  the  geometric  disposi- 
tion of  the  conductors  in  a  plane  perpendicular  to  the  circuit. 
Modern  electrical  theory  assumes  fields  of  electromagnetic 
and  electrostatic  force,  as  a  means  of  explaining  the  nature 
in  which  the  dielectric  is  energized  and  also  the  phenomena 
of  induction.  If  a  foreign  electrical  conductor  lies  in  these 
fields  of  force,  any  change  in  the  intensity  of  these  fields 
introduces  a  voltage  or  current  in  the  conductor;  these  be- 
ing the  efTects  of  the  phenomena  of  induction  either  electro- 
magnetic or  electrostatic  depending  on  the  kind  of  field  of 
force  in  which  the  conductor  lies.  Therefore  when  a  tele- 
phone system  exists  in  parallel  proximity  to  high  voltage  or 
high  power  alternating  current  transmission  systems  there  is 
usually  interference  in  the  telephone  circuits. 

Interference  between  high  tension  circuits  and  telephone 
circuits  is  of  three  fundamental  kinds,  i.e.,  telephone  cir- 
cuits parallel  and  adjacent  to  a  high  tension  circuit  are  sub- 
ject to  effects  due  to  electrostatic  induction,  electromagnetic 
induction,  and  leakage.  These  effects  are  not  separate  and 
independent,  but  are  often  mingled  in  an  intricate  and  con- 
fusing way  and  manifest  themselves  usually  as  noise  in  the 
telephone  receiver. 

Under  particularly  favorable  conditions  and  with  all  the 
factors  known,  mathematical  calculations  of  the  induced  cur- 
rent are  possible.  These  formulae,  however,  are  not  of  great 
value  in  practice  as  they  neglect  insulation  conditions  of  the 
circuit  involved,  and  it  is  very  difficult  to  get  accurate  enough 
basic  data  of  line  characteristics  to  justify  the  detail  calcula- 
tions. 

Further  development  of  formulae  could  probably  be 
made  for  the  various  combinations  of  alternating  current 
power  circuits  and  telephone  circuits  under  conditions  which 
might  be  more  or  less  realized  in  practice  but  as  soon  as  one 
has  to  deal  with  more  than  three  or  four  conductors  the 
formulae  become  very  complicated  and  are  practically  un- 
manageable. Mathematical  solutions  wholly,  involve  cal- 
culations of  capacity  and  inductance.  For  telephone  cir- 
cuits this  would  mean  the  calculations  of  split  capacities  and 
inductances,  that  is  to  say,  the  capacities  and  inductances  of 
phantom  circuits,  and  these  depend  more  or  less  on  assump- 
tions as  to  conductivity  of  the  earth,  etc.,  not  actually  real- 


ized and  which  are  really  unknown  quantities  unless  mea- 
sured. Jn  actual  practice  we  leave  such  calculations  of  com- 
plex circuits  to  those  who  delight  more  in  mathematical  ex- 
ercises than  in  experimental  determinations  of  values. 

While  usually  none  of  the  factors  which  tend  to  pro- 
duce noise  current  in  the  telephone  circuit  occur  separately, 
it  is  possible  to  develop  methods  of  remedying  the  different 
factors  by  considering  the  effects  of  each  individually. 

In  general,  interference  with  telephone  circuits  fcom  di- 
rect current  circuits  is  nil  except  in  the  case  of  leakage  from 
the  direct  current  system.  This  manifests  itself  usually  as 
electrolysis  of  the  telephone  plant,  mostly  of  the  cables,  and 
seldom  causes  trouble  in  the  telephone  circuit  except  that  of 
a  complete  breakdown  of  all  circuits  when  the  electrolysis 
has  eaten  the  lead  sheath  of  the  cable  and  moisture  has  en- 
tered the  paper  insulation. 

Direct  leakage  from  alternating  current  circuits  to  tele- 
phone circuits  is  difficult  to  prove  except  by  seeing  actual 
contact,  but  frequently,  from  experience,  it  seems  the  only 
reasonable  solution  of  the  intensity  and  potential  of  the  for- 
eign current  which  is  sometimes  flowing  in  the  telephone 
circuit.  Poor  construction  and  low  insulation,  broken  in- 
sulators, line  wires  accidently  grounded  by  guys,  trees  touch- 
ing power  wires,  all  coupled  with  similar  conditions  in  the 
telephone  system  make  such  a  condition  possible.  This  con- 
dition has  existed  and  has  been  remedied  at  considerable  ex- 
pense, by  overhauling  whole  telephone  plants.    It  has  caused 
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Fig.  1 

telephone  companies  affected  to  carry  a  much  higher  grade 
of  maintenance  than  would  be  necessary  if  a  similar  high 
grade  of  construction  was  used  by  the  power  company.  If 
leakage,  i.e.,  low  insulation,  exists  only  on  either  the  tele- 
phone circuits  or  the  power  circuits  alone,  the  interference  is 
of  an  inductive  nature. 

When  considering  the  effects  due  to  induction,  whether 
electromagnetic  or  electrostatic,  one  must  bear  in  mind  that 
the  whole  science  of  having  a  perfectly  quiet  telephone  line 
in  a  foreign  electromagnetic  or  electrostatic  field  is  depend- 
ent on  the  Wheatstone  Bridge  principle,  that  no  current  will 
flow  in  the  wire  or  instrument  connecting  two  points  at  the 
same  potential  even  though  these  two  points  are  on  conduc- 
tors of  considerable  magnitude.  The  practical  application 
of  this  principle  requires  that  each  wire  of  a  telephone  cir- 
cuit shall  have  the  same  resistance,  the  same  inductance,  the 
same  cajjacity  and  the  same  insulation  resistance,  and  more 
exactly  that  these  conditions  of  equalitj'  shall  hold  not  only 
for  the  circuit  as  a  whole,  but  for  each  and  every  short  sec- 
tion of  circuit.  In  practice  these  ideal  conditions  can  be 
obtained  only  approximately,  but  sufficiently  balanced  con- 
ditions can  be  obtained  to  make  the  great  majority  of  the 
telephone  lines  commercial. 

Electrostatic  induction  manifests  itself  both  as  current 
in  the  telephone  circuit  and  as  voltage  between  the  telephone 
circuit  and  the  earth.    In  Fig.  1  Ti  is  a  power  or  high  ten- 
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sion  circuit.  It  will  induce  in  the  telephone  wire  T2  a  cer- 
tain charge,  of  a  potential  greater  than  a  similar  charge 
which  it  will  induce  in  the  telephone  wire  T3.  The  differences 
in  charges  is  due  to  difference  in  electrostatic  capacity,  it  be- 
ing assumed  that  one  wire  is  farther  away  from  the  power 
circuit  than  the  other,  which  is  the  usual  condition.  Imme- 
diately a  difference  of  potential  exists  in  the  circuit  through 
the  telephone  instruments  X  and  Y,  and  a  current  will  flow 
attempting  to  equalize  this  difference  of  potential.  As  the 
.alternating  voltage  of  the  power  circuit  goes  through  its 
cycle,  so  will  an  induced  current  in  the  telephone  circuit 
go  through  a  corresponding  cycle,  and  theoretically  180  deg. 
in  phase  displacement  from  the  primary  voltage.  Without 
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going  into  the  theory  of  transposition,  if  the  mutual  relation 
of  the  telephone  circuits  and  the  power  circuits  is  changed, 
that  is  to  say,  if  the  telephone  circuit  is  transposed  against 
the  power  circuit  at  the  centre  of  the  exposure  (Fig.  2)  the 
current  induced  will  be  reduced  to  one-half  its  former  value. 
Theoretically  this  process  may  be  continued  until  the  for- 
eign current  flowing  through  the  telephone  is  so  small  that 
it  is  negligible.  Sometimes  when  conditions  are  extremely 
unfavorable  it  is  physically  impossible  to  introduce  sufficient 
transpositions  to  reduce  the  induced  current  to  such  a  point 
that  a  commercially  quiet  circuit  is  obtained. 

Between  the  power  circuit  of  Fig.  1  and  the  ground 
there  exists  a  potential  depending  on  the  method  of  opera- 
tion of  the  power  circuits,  that  is  to  say,  whether  one,  two  or 
three  phase  with  or  without  a  grounded  neutral.  According 
to  the  theory  of  equi-potential  planes  the  conductors  of  the 
telephone  circuit  would  lay  one  in  one  plane  and  the  other 
in  a  second  plane  or  perhaps  both  in  the  same  plane,  the 
exact  potential  of  each  conductor  above  the  ground  being 
determined  by  its  mutual  capacity  with  the  power  circuit 
and  the  ground  capacity  of  each  wire  of  the  telephone  cir- 
cuit. The  potential  above  the  ground  which  is  induced  will 
not  cause  a  serious  induced  current  in  the  telephone  cir- 
cuit, provided  the  insulation  of  the  telephone  circuit  is  bal- 
anced and  the  inductance  and  capacity  to  ground  is  balanced 
and  the  circuit  is  transposed  properly  against  the  high  ten- 
sion circuit.  However,  if  one  wire  of  the  telephone  circuit 
is  of  low  insulation  an  alternating  current  will  flow,  as  a 
difference  of  potential  will  exist  between  the  sides  of  the 
telephone  circuit  depending  on  the  leak  to  ground  through 
the  low  insulation.  This  latter  fault  causes  probably  a  greater 
portion  of  the  noise  current  in  parallel  adjacent  telephone 
lines  and  power  lines  than  is  generally  supposed. 

It  frequently  happens  that  the  telephone  line  adjacent 
to  the  high  tension  line  is  quiet,  that  is,  it  is  perfectly  bal- 
anced, but  when  this  is  switched  to  another  telephone  cir- 
cuit which  is  unbalanced  the  connection  becomes  noisy. 
iHowever,  the  unbalance  in  the  connecting  telephone  circuit 
is  not  serious  for  the  normal  operation  of  that  circuit  by 
itself  as  this  circuit  does  not  lie  in  the  field  of  disturbance. 
To  illustrate,  in  Fig  3  we  have  a  power  line  Ti  and  a  tele- 
phone circuit  T2,  Ta,  the  exposure  between  the  power  circuit 
and  the  telephone  circuit  being  only  a  short  portion  of  the 
total  length  of  the  telephone  circuit  or  connection.  Some 
miles  distant  at  a  point  G,  there  is  a  high  resistance  ground, 
that  is,  low  insulation  on  the  wire  Ts,  causing  an  unbalanced 
condition  of  insulation  on  the  circuit  as  a  whole  and  hence 
causing  a  current  flow.   These  leaks  may  consist  of  slight  tree 


grounds,  careless  bridling  of  run  offs,  etc.  This  sort  of 
trouble  may  be  remedied  at  the  sacrifice  of  efficiency  of  tele- 
phone transmission  by  increasing  the  insulation  of  the  ex- 
posed portion,  and  isolating  this  portion  of  the  telephone 
circuit  with  one  to  one  ratio  transformers.  In  telephone 
practice  these  are  called  repeating  coils. 

In  the  preceding,  attention  has  been  paid  to  insulation 
unbalance,  but  capacity  unbalance  gives  similar  trouble  and 
is  experienced  sometimes  in  cables,  especially  in  connection 
with  phantom  circuits,  a  description  of  which  is  given  later. 

For  ordinary  operation,  away  from  a  foreign  field  of 
force,  considerable  unbalance  can  exist  in  the  telephone  cir- 
cuit and  yet  service  can  be  given.  When  a  telephone  cir- 
cuit, however,  is  in  parallel  proximity  to  a  foreign  circuit, 
these  unbalances  give  trouble  and  particularly  so  when  these 
foreign  circuits  are  of  a  high  potential.  When  a  telephone 
circuit  has  been  finally  obtained  which  is  quiet  in  the  vicinity 
of  a  power  circuit  it  is  in  a  state  of  unstable  equilibrium  as 
so  many  slight  and  unavoidable  causes  will  effect  its  bal- 
ance. This  condition  causes  the  ones  responsible  for  the  tele- 
phone circuit  to  pay  particular  attention  to  these  circuits 
and  increases  the  cost  of  maintenance  greatly. 

In  the  preceding,  attention  has  Ijeen  paid  to  effects  of 
balance  or  unbalance  in  the  telephone  plant  when  operating 
in  the  vicinity  of  a  power  circuit.  Suppose  under  normal 
operation  of  the  power  circuit,  with  balanced  load  and  in- 
sulation, we  have  obtained  a  quiet  telephone  circuit.  If  any- 
thing occurs  to  unbalance  the  electrostatic  field  surrounding 
the  power  circuit  such  as  to  increase  the  intensity  of  that 
field,  the  effects  are  almost  immediately  felt  in  the  telephone 
system. 

In  high  tension  systems  not  employing  a  permanent 
ground  at  some  portion  of  their  circuit,  such  as  a  grounded 
neutral,  any  condition  of  low  insulation  on  any  one  of  the 
line  wires  causes  practically  full  line  voltage  to  exist  between 
the  other  wires  of  the  circuit  and  the  earth.  Slight  tree 
grounds,  punctured,  broken  or  cracked  insulators  will  cause 
this.  In  polyphase  circuits  unbalanced  load  conditions  will 
also  cause  this.  As  the  induced  current  is  increased  in  pro- 
portion to  the  intensity  of  the  electrostatic  field,  the  tele- 
phone circuit  perhaps  becomes  uncommercial  wherein  suffi- 
cient transpositions  have  been  previously  introduced  such 
that  under  normal  operation  of  the  power  circuit  the  tele- 
phone circuit  is  quiet.    Or  perhaps  the  earth  potential  of  the 
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Fig.  3 

telephone  circuit  which  under  normal  operation  of  the  power 
circuit  is  permissible,  mounts  up  to  sufficient  values  to  oper- 
ate the  protectors  in  the  telephone  circuit  grounding  per- 
haps one  side  of  the  line.  When  normal  conditions  again 
prevail  in  the  power  circuit  the  telephone  circuit  remains 
noisy  until  this  ground  is  found  and  removed.  Thus  the 
telephone  circuit  may  be  out  of  commission  a  much  longer 
time  than  the  power  circuit  which  has  caused  the  trouble. 

While  it  is  realized  that  any  power  line  is  liable  to 
trouble,  reliability  of  service  demands  that  there  be  a  mini- 
mum of  trouble  on  the  lines.  Notwithstanding  this  there  are 
operating  comparatively  high  tension  transmission  systems 
of  old  type  of  construction  which  get  into  trouble  so  fre- 
quently, and  operate  under  such  frequently  changing  load 
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conditions  that  it  is  almost  impossible  to  give  satisfaclrjry 
telephone  service  in  their  vicinity. 

Electromagnetic  induction  from  power  circuits  to  tele- 
phone circuits  under  certain  conditions  is  a  serious  disturbing 
factor  in  the  operation  of  the  telephone  circuits.  Theoretical- 
ly a  voltage  induced  in  a  telephone  circuit  from  a  parallel 
power  circuit  by  electromagnetic  induction,  can  be  eliminated 
by  a  single  transposition  introduced  into  the  telephone  cir- 
cuit at  the  middle  of  the  exposure.  Considering  the  laws  of 
electromagnetic  induction  this  can  be  seen  by  an  examina- 
tion of  Fig.  2.  The  potential  in  the  portion  of  the  circuit 
on  one  side  of  the  transposition  will  be  equal  and  opposite 
to  the  potential  on  the  other  side  of  the  transposition,  tlius 
neutralizing  each  other. 

It  sometimes  happens  where  the  power  circuit  makes 
use  of  a  ground  return,  such  as  a  single  phase  railway  or  a 
transmission  system  employing  a  grounded  neutral  through 
which  a  strong  current  flows,  that  a  serious  earth  potential 
is  introduced  in  the  telephone  system  due  to  electromag- 
net'c  induction  giving  rise  to  effects  similar  to  those  des- 
cribed where  an  earth  potential  exists  due  to  electrostatic 
induction.  In  cases  like  these,  with  the  exception  of  a  single 
phase  railway,  it  would  appear  that  it  is  the  duty  of  the 
power  company  to  change  conditions  in  their  plant  such  that 
an  earth  current  does  not  flow,  or  else  use  some  means  to 
reduce  the  extent  of  the  electromagnetic  field. 

In  polyphase  circuits  employing  a  grounded  neutral,  at 
both  the  generating  and  receiving  end  of  the  line  unbalanced 
load  conditions  cause  a  current  flow  in  the  neutral  circuit. 
The  obvious  remedy  is  to  balance  the  load  which  will  over- 
come the  difficulty  or  remove  the  ground  from  the  neutral. 
This  latter  procedure  may  give  rise  to  increased  unbalanced 
electrostatic  conditions  which  might  give  trouble.  In  three- 
phase  circuits  employing  a  grounded  neutral  an  important 
factor  is  the  well-known  fact  that  the  third  harmonic  of  the 
impressed  e.m.f.  of  the  power  circuit  exists  in  the  circuit  of 
the  grounded  neutral  and  possibly  the  ninth  harmonic  and 
still  higher  harmonics.  Induced  current  of  low  frequency  in 
telephone  circuits,  such  as  frequencies  of  35  cycles  or  un- 
der, are  not  as  annoying  in  the  telephone  circuit  as  current 
of  higher  frequency.  Probably  the  noise  of  an  induced  cur- 
rent of  25  cycles  would  not  be  noticed  by  an  ordinary  tele- 
phone subscriber,  but  any  noise  from  a  current  of  frequency 
above  this  would  begin  to  be  noticed.  From  a  three-phase 
system  of  25  cycles  with  a  grounded  neutral  the  frequency 
of  the  induced  current  might  be  75  cycles  or  225  cycles,  the 
noise  from  which  would  be  distinctly  audible.  By  listening 
to  the  pitch  of  the  tone  in  the  telephone  receiver  connected 
to  the  exposed  circuit  it  is  often  possible  to  obtain  con- 
siderable evidence  as  to  the  importance  of  the  neutral  ground 
when  investigating  trouble  due  to  exposures  between  three 
phase  circuits  and  telephone  circuits. 

Certain  three-phase  high  tension  transmission  systems, 
by  use  of  the  neutral  ground  make  use  of  the  earth  as  a 
conductor  where  a  cheap  type  of  plant  is  wanted,  causing  a 
very  bad  unbalance  both  electromagnetic  and  electrostatic. 
It  would  seem  that  this  practice  in  comparatively  thickly  set- 
tled communities  should  not  be  allowed  as  it  puts  an  un- 
reasonable burden  on  the  companies  which  exist  for  the 
transmission  of  intelligence  and  who  should  not  lie  forced 
to  put  up  an  expensive  type  of  construction  in  order  to 
operate,  on  account  of  the  extremely  cheap  method  of  con- 
struction which  may  be  employed  by  the  company  which 
exists  for  the  transmission  of  power. 

Where  it  is  not  possible  for  the  power  company  to  take 
such  steps  in  constructing  their  plant,  to  remove  dangerous 
or  disagreeable  voltages  from  the  telephone  lines  due  to  the 
method  of  operation  of  the  power  company,  there  is  a  meth- 
od of  reducing  earth  potentials  in  telephone  conductors  by 
a  compensator.    This  is  not  especially  desirable  and  has  seri- 


ous objections.  A  compensator  is  a  transformer  with  wind- 
ings of  such  a  ratio  that  when  the  secondary  or  secondaries 
are  connected  to  the  telephone  circuits  the  voltage  from  it 
is  equal  and  opposite  to  the  voltage  induced  from  the  power 
circuit.  A  type  of  this  apparatus  has  been  used  where  the 
ratio  between  the  i)rimary  and  secondary  windings  is  ap- 
proximately unity,  the  primary  being  connected  to  one  or 
more  of  the  telephone  circuits  which  were  grounded  through 
the  neutral  point  of  transformers.  The  locations  of  com- 
pensators in  the  telephone  circuit  have  to  be  made  as  a 
result  of  special  studies  of  load  conditions  in  the  power  cir- 
cuits. This  procedure  is  now  recognized  as  the  best  avail- 
able practice  when  dealing  with  single  phase  railway  ex- 
posures, but  requires  the  use  of  extra  conductors,  the  burden 
of  expense  of  which  may  be  considerable. 

Another  method  of  taking  ofif  potential  to  ground  from 
telephone  circuits  is  to  ground  the  exposure  portion  of  the 
circuit  by  drainage  coils.  This  is  a  high  impedance  bridge 
with  the  middle  point  grounded.  The  connection  is  such 
that  there  is  a  high  impedance  path  across  the  telephone  cir- 
cuit to  the  talking  currents  and  a  non-inductive  path  to 
ground  for  the  induced  or  foreign  current.  This  procedure 
is  open  to  objection  as  it  damages  telephone  transmission 
and  the  apparatus  has  to  be  protected  with  fuses  and  open 
space  cut-outs  which  are  somewhat  difficult  to  maintain,  and 
there  is  difficulty  in  getting  good  grounds  especially  in  severe 
weather  when  a  driven  ground  is  liable  to  freeze.  This 
method  has  been  tried  here  in  Canada  with  some  success  to- 
wards reducing  the  voltage  to  earth  and  reducing  noise  but 
the  difficulties  stated  were  experienced. 

Other  methods  of  reducing  the  induced  current  by  reduc- 
ing the  extent  and  intensity  of  electrostatic  and  electromag- 
netic fields  may  be  used,  such  as  closing  up  the  spacing  of 
the  power  circuits  or  of  the  telephone  circuits,  or  the  run- 
ning of  ground  wires  close  to  and  parallel  to  power  or  tele- 
phone circuit.  The  applicability  of  any  of  these  schemes 
depend  on  conditions  of  exposure  which  are  encountered 
and  have  to  be  the  result  of  study  and  co-operation  between 
the  power  and  telephone  engineers. 

(To  be  continued.) 


Telephones  at  the  Coast 

As  indicating  the  extensive  nature  of  the  B.C.  Telephone 
Company's  development  schemes  in  different  parts  of  the 
province,  it  is  interesting  to  note  that  in  Vancouver  during 
the  past  year  or  two,  three  suburban  exchanges  have  been 
built,  and  this  year  the  company  will  erect  a  six-storey 
building  for  headquarters  for  the  plant  department,  and  an 
eight-storey  building  to  be  used  as  head  offices,  and  provide 
accommodation  for  three  central  exchanges  to  serve  the  dis- 
trict now  looked  after  by  the  Seymour  exchange.  At  New 
Westminster,  extensive  alterations  are  just  being  com- 
pleted. A  new  cable  has  been  placed  across  the  Fraser  and 
additional  circuits  strung  in  the  section  south  of  the  river. 
In  North  Vancouver  an  estimate  for  more  work  has  recently 
been  approved.  An  exchange  will  be  established  at  West 
Vancouver.  In  South  Vancouver,  a  new  building  was  re- 
cently completed  at  Collingwood,  and  a  new  exchange  is  to 
be  erected  at  Fraser.  Construction  men  will  be  busy  in 
Point  Grey  this  season.  On  Vancouver  Island  large  expen- 
ditures have  been  made  in  \'ictoria,  where  a  new  exchange 
was  occupied  last  year,  but  all  the  work  laid  out  will  not  be 
completed  for  some  time  yet.  In  the  district  between  \'ic- 
toria  and  Nanaimo,  equipment  in  all  the  exchanges  has  been 
improved.  At  Nanaimo,  where  the  big  cable  will  land,  the 
city  system  has  been  made  most  modern.  New  toll  circuits 
are  being  strung  to  Parksville.  At  Alberni  a  cut-over  took 
place  on  March  1st.  In  the  interior,  Kamloops  now  enjoys 
the  better  facilities  of  a  common  battery  exchange,  and  the 
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Nelson  system  is  expanding  rapidly,  while  an  exchange  will 
shortly  be  established  at  Kaslo. 


Handy  Soldering  Device 

Most  of  the  outside  plant  men  of  the  B.C.  Telephone 
Company  are  in  the  habit  of  carrying  small  galvanized 
"cans"  which  have  a  slit  in  the  top.  This  "can"  is  a  simple 
soldering  device,  originated  by  local  talent,  and  has  been 
christened  the  B.C.  Telephone  Company's  Soldering  Torch, 
to  distinguish  it  from  inferior  styles  of  torches  made  from 
tobacco  cans. 

The  object  of  the  torch  is  to  provide  a  quick  method 
of  soldering  and  does  away  with  the  slow  gasoline  torch.  A 
candle  is  used  as  the  heating  unit,  and  the  splice  to  be  sol- 
dered is  laid  across  the  slit  in  the  top.  The  flame  is  applied 
directly  tO  the  splice  and  the  soldering  done  on  each  side  of 
the  flame.  The  whole  outfit  costs  only  a  few  cents.  It  is 
six  inches  high  by  two  and  a-half  inches  wide,  and  one  and 


Lineman  using  soldering  outfit 


a  quarter  inches  thick.  A  drop  from  the  top  of  a  pole  only 
serves  to  increase  its  usefulness. 

The  torch  can  l)e  cleaned  by  taking  out  two  small  bolts 
and  removing  the  lower  part  of  the  torch.  Draught  is  scien- 
tifically provided  for  the  candle  which  can  burn  undis- 
turbed in  a  brisk  gale  owing  to  the  can  being  windproof. 
It  is  hoped  with  the  use  of  this  device  to  eliminate  loose 
connections  which  result  so  often  in  intermittent  trouble. 
The  soldering  operation  is  simple,  but  its  importance  in  giv- 
ing the  subscriber  a  perfect  line  being  emphasized.  It  is 
pointed  out  that  if  care  is  take  there  will  be  few  cases  of 
trouljle  due  to  imperfect  soldering. 

Mr.  Patterson,  Vancouver  drop  foreman,  for  the  B.C. 
Telephone  Company,  is  the  patentee,  and  is  ready  to  ex- 
plain his  torch  and  back  up  the  claims  made  for  it.  His 
men  are  using  it  and  praising  it  highly. 


Telephones  in  Forest  Work 

The  forest  lirancli  of  the  Department  of  Lands  for  the 
province  of  British  Cf)lunibia  has  just  issued  a  report  for  the 


year  ending  December  31st,  1912,  in  which  the  use  of  tele- 
phones as  a  valuable  auxiliary  in  forest  preservation  from 
fire  is  discussed.  It  is  calculated  that  telephone  lines  could 
be  strung  at  a  comparatively  small  expense  (from  $30  to  $80 
per  mile  has  been  mentioned)  and  in  conjunction  with  better 
roads  would  be  the  means  of  giving  prompt  assistance  in  the 
case  of  a  fire  outbreak  which  would  often  prevent  the  spread 
of  forest  fires.  The  report  outlines  a  plan  of  trunk  telephone 
lines  and  it  is  claimed  that  their  construction  will  save  money 
both  in  timber  and  in  the  number  of  men  needed  for  patrol. 
To  build  these  lines,  which  could  be  for  the  most  part  tree- 
lines,  an  expert  telephone  engineer  will  be  employed  to  pre- 
pare plans  and  supervise  the  construction  as  it  proceeds. 
The  trunk  lines  as  suggested  aggregate  approximately  1,000 
miles  of  line.  The  report  adds  that  as  soon  as  weather  per- 
mits, work  will  begin  on  field  telephone  lines  to  the  extent  of 
175  miles. 


Line  Extensions 

Development  on  Vancouver  Island  has  demanded  great 
activity  on  the  part  of  the  B.C.  Telephone  Company.  Pre- 
parations are  now  under  way  for  the  extension  of  the  com- 
pany's system  in  the  Oak  Bay  district,  and  also  in  the  Vic- 
toria West  and  Equimalt  section,  Vancouver  Island.  A  main 
feeder  cable  will  be  installed  in  Oak  Bay,  and  a  main  feeder 
will  also  be  placed  to  provide  Victoria  West  and  Esquimalt 
with  better  facilities.  This  work  will  be  undertaken  in  the 
near  future.  Last  year  the  company  expended  between  $30- 
000  and  $40,000  in  Oak  Bay  so  that  telephone  service  might 
be  provided  the  large  number  who  had  taken  up  homes  in 
that  district,  but  the  growth  has  been  so  rapid  that  con- 
siderably more  work  is  required.  A  construction  gang  is 
now  at  work  on  the  toll  line  between  Nanaimo  and  Parks- 
ville,  and  in  a  short  time  this  new  line,  twenty-three  miles 
in  length,  will  be  completed. 


Personal 

Mr.  Geo.  D.  Leacock  has  been  appointed  manager  oi  the 
Winnipeg  office  of  the  Packard  Electric  Company,  Limited. 

Mr.  W.  N.  Warburton  has  been  appointed  general  man- 
ager of  the  London  &  Lake  Erie  Railway  and  Transporta- 
tion Company. 

Mr.  Patrick  Dubee,  secretary-treasurer  Montreal  Tram- 
ways Company,  and  president  of  the  Canadian  Street  Rail 
way  Association  is  in  England. 

Mr.  G.  C.  Murray,  formerly  of  the  Bell  Telephone  Com- 
pany, London,  has  been  appointed  telephone  inspector.  Grand 
Trunk  Railway  Company,  Stratford,  Ont. 

Mr.  Arthur  Skidmore  has  been  appointed  chief  of  the 
Grand  Trunk  power  house  at  the  Stratford  shops,  in  succes- 
sion to  Mr.  A.  Kastella,  who  has  been  transferred  to  Ottawa. 

Mr.  S.  B.  Hammond  who  has  been  with  the  Porto  Rico 
Railways  in  San  Juan,  Porto  Rico,  for  the  past  two  years  has 
returned  to  Montreal  to  assume  his  new  duties  of  secretary 
of  the  Montreal  Engineering  Company,  Limited. 

Mr.  F.  A.  Gaby,  chief  engineer  of  the  Hydro-electri.: 
Power  Commision  of  Ontario,  is  in  Europe  on  business  con- 
nected with  the  extensive  work  to  be  carried  on  this  summer 
in  south-western  Ontario.  Mr.  Gaby  is  accompanied  by  Mr. 
H.  D.  G.  Crerar,  one  of  the  Commission's  assistant  engineers. 

Mr.  Charles  Robbins  who,  since  1909,  has  been  manager 
of  the  industrial  and  power  department  of  the  Westinghouse 
Electric  &  Manufacturing  Company  has  been  appointed  as- 
sistant sales  manager  of  this  company  with  headquarters  at 
East  Pittsburgh.  Mr.  J.  M.  Curtin,  assistant  manager  of  the 
industrial  and  power  department  has  been  appointed  manager. 


THE    ELECTRICAL  NEWS 


47 


ELECTRIC  RAILWAYS 


New  Barns  London  &  Lake  Erie  Railway  Company 

A  recent  issue  of  the  Electrical  News  contained  a  de- 
scription of  the  new  car  barns  of  the  London  &  Lake  Erie 
Railway  Company  and  we  are  now  able  to  reproduce  a  line 
drawing  of  the  same.  These  car  barns  are  located  at  St. 
Thomas  which  is  about  midway  between  the  terminals  of 
this  road  which  operates  between  London  and  Port  Stanley, 
a  distance  of  some  twenty-two  miles.      This  line  is  now 

L    2/o' 


would  be  established  a  balance  of  advantages  and  disad- 
vantages for  any  system.  These  potentials  were  about  6000 
volts  for  polyphase  operation,  11,000  to  15,000  volts  for 
single-phase,  1200  to  1.500  volts  for  direct-current  with  pro- 
tected third-rail  and  from  2.500  volts  to  300  volts  with  direct- 
current  trolley.  There  were  inherent  differences  in  the 
weights  and  costs  of  single-phase  and  direct-current  motor 
equipments,  when  built  and  operated  under  like  c^niditions 
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Sketch  of  floor  plan  of  the  London  and  Lake  Erie  Railway  Company's  new  car  barns 


operated  by  power  supplied  by  the  Hydro-electric  Power 
Commission  of  Ontario.  The  main  car  barn  is  210  ft.  x  95 
ft.,  and  the  whole  of  this  company's  passenger  rolling  stock, 
namely,  sixteen  55  ft.  cars  can  be  accommodated.  As  seen 
from  the  sketch  the  building  has  two  pits,  one  the  whole 
length  and  the  other  about  half  the  length  which  enables 
easy  inspection  and  repair  of  the  car  equipments.  The  gen- 
eral lay  out  of  the  barns  with  reference  to  offices,  rooms, 
etc.,  can  be  seen  from  the  accompanying  sketch.  Mr.  W.  N. 
Warburton  has  recently  been  appointed  general  manager  of 
this  company. 


Relative  Values  of  d.  c.  and  a.  c.  Operation 

At  a  recent  meeting  of  the  New  York  railway  club,  Mr. 
Frank  J.  Sprague,  of  New  York  City,  speaking  on  the  rela- 
tive merits  of  the  various  systems  of  high  voltage  a.c.  and 
d.c.  railway  operation  described  briefly  a  number  of  features 
of  his  original  Richmond  equipment  in  1889  and  told  of  his 
early  advocacy  of  direct  current  operation  at  1,200  volts  and 
higher.  Referring  to  the  old  controversies  about  the  merits 
of  single-phase  alternating  current  and  direct  current.  Mr. 
Sprague  said  that  too  much  had  been  expected  of  the  former 
and  too  little  attention  had  been  paid  to  the  possibilities  of 
the  latter  in  making  use  of  higher  line  and  motor  voltages. 
The  development  of  electric  traction  had  now  reached  the 
point  where  one  could  specify  the  normal  maxima  in  opera- 
ting potentials  on  the  working  conductor  at  which  there 


of  reliability,  which  were  irremedial  and  which  would  be 
found  in  a  large  measure  to  offset  whatever  advantages 
might  be  achieved  in  efficiency  of  the  secondary  transmis- 
sion. In  view  of  the  coming  necessary  interconnection  of 
power  supplies  in  which  railroad  use  would  be  but  one  of 
many,  and  arbitrary  cycle  adoption  for  trimk-line  operation 
was  of  questionable  advisability.  It  was  only  after  the  in- 
evitable development  of  each  of  the  systems  to  its  natural 
limit  that  any  ultimate  determination  could  be  made  regard- 
ing their  relative  values. 

Referring  to  the  idea  of  a  Technical  Commission  who 
would  make  a  study  of  the  various  systems  of  electrification 
as  applied  to  any  particular  situation.  Mr.  Sprague  said  that 
much  progress  had  been  made.  He  felt  justilied  in  stating 
that  the  principal  manufacturing  companies  were  now  favor- 
ably inclined  to  the  creation  of  a  technical  commission  to  be 
composed  of  disinterested  engineers  of  wide  and  varied  ex- 
perience who  should  make  a  thorough  study  of  the  various 
systems  of  electrification  as  applied  to  such  situation  or  situa- 
tions as  might  be  taken  up;  that  they  were  prepared  to 
bear  a  part,  or,  if  necessary,  to  meet  the  entire  expense  of 
such  a  commission:  that  they  were  in  favor  of  some  sclieme 
of  financial  development  which  should  relieve  the  railroads 
of  part  of  the  lundon  of  raising  capital,  and  finally  that  tliey 
awaited  only  the  necessary  co-operation  of  railroad  officials 
to  make  effective  this  joint  effort  to  avoid  the  heavy  costs 
of  mistakes  due  to  individual  judgment  on  the  threshold  of 
a  great  electrical  development  in  transportation. 
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Building  For  Employees 

The  management  of  the  British  Columbia  Electric  Rail- 
way Company,  Limited,  have  called  for  tenders  for  the  con- 
struction of  a  building  for  the  use  of  their  motormen,  con- 
ductors and  shop  employees  who  are  stationed  in  Vancou- 
ver. The  building  will  be  located  at  the  corner  of  Main  and 
Prior  streets,  in  the  heart  of  the  city  and  directly  opposite 
the  principal  car  barns  in  Vancouver  and  the  repair  shops 
maintained  at  that  point.  The  block  will  be  25  feet  by  60 
feet  in  size,  and  five  storeys  in  height.  The  type  of  con- 
struction will  be  of  reinforced  concrete  with  facings  of  brick 
and  artificial  stone.  The  estimated  cost  of  the  building  is 
about  $35,000. 

There  will  be  two  entrances  to  the  ground  floor,  one 


New  Building  for  B.  C.  E.  R.  employees 

from  Main  street,  and  the  other  from  Prior  street.  On  the 
Main  street  frontage  will  be  located  the  depot  master's  ofifice 
and  behind  this,  a  large  waiting  room  for  the  men.  The  en- 
trance from  Prior  street  is  at  the  rear  of  the  block,  and 
leads  to  the  elevator  and  stairways  by  means  of  which  the 
upper  storeys  are  reached.  Above  the  ground  floor  the  first 
floor  will  be  used  for  lockers  for  the  men,  the  second  floor 
for  a  reading  room,  and  the  third  floor  for  a  billiard  room, 
with  room  provided  for  one  billiard  and  two  pool  tables. 
On  the  upper  storey  will  be  located  the  gymnasium  for  the 
men,  the  entire  area  of  the  floor  being  left  clear  for  this  pur- 
pose, and  the  room  being  18  feet  in  height.  The  company 
will  equip  the  gymnasium  with  a  full  outfit  of  apparatus. 
Lavatory  accommodation  will  be  provided  on  each  floor,  and 
shower  baths  are  planned  for  the  gymnasium.  The  entire 
building  will  be  heated  with  Hot  water.  Work  will  be  started 
on  the  building  at  once,  and  it  is  planned  to  have  it  ready 
for  use  during  the  coming  summer. 


Car  Window  Glazing 

Who  has  not  ridden  in  a  street  car  and  been  annoyed 
by  the  ceaseless  rattling  of  the  glass  in  the  side  window 
sash,  generally  occurring,  of  course,  in  the  city  type  of  car? 
Glass  set  in  putty  is  pretty  sure  to  rattle  in  time  unless  the 
car  and  sash  both  are  remarkably  rigid  in  their  construction 
and  the  roadbed  is  very  smooth.  The  writer  has  experi- 
mented with  several  types  of  glazing  and  barring  rubber, 
which  is  expensive  and  hardens  with  exposure  to  weather, 
no  article  of  equal  value  has  been  discovered  to  the  pleated 


or  common  felt.  Felt  lasts  for  many  years,  is  inexpensive 
in  the  long  run,  costing  about  12  cents  for  the  average  size 
glass,  say  24  ins.  by  28  ins.,  will  readily  fit  any  glass  thick- 
ness from  ordinary  double  thick  to  the  heavy  French  plate, 
and  can  be  used  over  and  over  again  with  only  occasionally 
a  lost  piece.  It  cushions  the  blow  when  the  sash  are  vio- 
lently handled,  either  in  raising  or  lowering,  and  also  en- 
ables the  glass  to  sustain  a  much  greater  blow  without 
breaking  than  any  other  material.  It  can  be  used  to  reset 
a  broken  glass  and  the  time  consumed  in  the  operation, 
where  screw  fastened  beads  are  used,  will  only  consume 
from  20  to  30  minutes,  and  anyone  who  has  had  to  scrape 
and  dig  off  putty  from  the  sash  of  a  putty-set  glass,  will 
readily  see  the  saving;  the  latter  operation  frequently  taking 
from  one  to  two  hours  and  then  at  a  risk  of  badly  bruising 
the  sash.  Assuming  the  labor  cost  to  be  25  cents  per  hour, 
the  time  saved  will  pay  for  the  felt  used,  to  say  nothing  of 
the  pleasure  of  having  the  car  free  from  the  disagreeable 
rattling  and  several  degrees  warmer  also.  On  the  road  with 
which  the  writer  is  connected,  the  costs  for  glass  alone  were 
as  follows: 

In  1909,  no  felt  used  $4.97  per  car 

In  1910,  a  little  felt  used   3.20  per  car 

In  1911,  over  one-half  set  in  felt   2.96  per  car 

In  1912,  all  set  in  felt   1.06  per  car 

Weather  conditions  were  very  favorable  in  1912,  adding 
somewhat  to  the  saving,  but  it  is  safe  to  assume  that  the 
saving  in  glass  alone  was  over  50  per  cent.,  while  an  even 
greater  saving  was,  of  course,  made  in  the  labor  cost. 

The  felt  used  is  about  1-16  in.  thick,  of  a  color  to  match 
the  sash  and  is  cut  into  strips  1%  ins.  wide,  the  length  of  a 
side  of  the  glass.  The  ends  of  each  strip  are  sharply  pointed 
at  each  end,  are  laid  over  the  perfectly  clean  rabbet  in  each, 
the  glass  pressed  down  firmly  into  place,  the  felt  pressed 
down  by  beading  screwed  into  place;  then  cut  or  trimmed 
close  to  beading  with  sharp  knife.  The  felt,  if  properly  in- 
stalled, will  never  come  out  and  there  will  never  be  a  rat- 
tling glass,  and  when  the  latter  becomes  broken,  on  the  re- 
moval of  the  beads,  the  sash  is  immediately  ready  for  a  new 
glass. — Electric  Traction. 


The  Model  Employer 

At  a  meeting  of  the  Labor  Commission  held  in  Van- 
couver during  March,  Mr.  J.  H.  McVety,  who  appeared  as 
the  official  mouthpiece  of  the  B.C.  Federation  of  Labor,  paid 
a  striking  tribute  to  the  B.C.  Electric  Railway  Company  de- 
claring that  the  service  both  in  the  city  and  on  the  sub- 
urban lines  had  improved  fully  100  per  cent,  within  the  last 
few  years.  Mr.  McVety  said  that  the  motormen  and  con- 
ductors were  satisfied  with  their  hours  and  wages.  Theirs 
was  the  model  employer  of  all  the  street  railway  companies 
on  the  continent.  The  wages  of  the  motormen  and  con- 
ductors ran  from  24  cents  per  hour  to  35  cents. 


The  executive  committee  of  the  Toronto  branch  of  the 
Canadian  Manufacturers'  Association  in  a  letter  to  the 
Mayor  support  the  scheme  of  electric  railway  extensions 
on  the  local  improvement  plan  as  recently  brought  forward 
by  Aid.  Dr.  Wickett.  The  letter  states  that  the  committee 
is  of  the  opinion  that  a  well  planned  general  scheme  of  trans- 
portation lines  administered  by  a  board  free  from  sectional 
or  political  influence,  might  be  put  into  eflfect  with  advantage 
by  assessing  the  cost  of  constructing  the  lines,  in  whole  or 
in  part,  against  the  property  benefitted  and  suggest  that  the 
council  take  an  early  opportunity  of  seeking  the  necessary 
legislative  powers  to  carry  this  scheme  to  completion. 


It  is  said  that  the~engineers  who  will  make  a  survey  of 
the  lines  of  the  St.  John  Suburban  Railway  Company  will 
commence  work  at  once. 


Semi-Indirect  Units 

The  favor  with  which  semi-direct  lighting  is  meeting  both 
for  commercial  and  artistic  illumination,  has  led  to  a  multi- 
plicity of  shapes  and  designs  in  translucent  shallow  bowls 
and  placques.  Such  bowls  and  placques  are  designed  to  har- 
monize both  in  shape  and  in  exterior  elaboration  with  the  in- 


Haskins-Lucida  Renaissance  design  semi-indirect  bowl 

terior  finish  of  the  building  in  which  they  are  used.  The 
variation  in  design  is  limited,  in  fact,  only  by  the  willingness 
of  the  glass  manufacturer  to  provide  the  costly  molds  in 
which  the  bowls  are  made.  The  accompanying  illustration 
shows  a  side  and  bottom  view  of  a  new  Haskins-Lucida  semi- 
indirect  bowl  of  "Renaissance"  design.  The  shapes  shown 
are  typical  of  the  translucent  semi-indirect  bowl,  though  the 
design  is  more  intricate  and  elaborate  than  common.  The 
bowl  is  30  in.  in  diameter  and  approximately  8  in.  deep. 


The  Toronto  Electric  Light  Company  has  filed  plans 
at  the  City  Hall  for  an  extensive  underground  system.  The 
plans  call  for  a  net  work  of  underground  wires  in  the  district 
bounded  by  Spadina,  Bay,  Sherbournc  and  Wellcsley  and 
St.  Albans  on  the  north. 


The  "Nulite"  Tungsten  Sign  Lamp 

The  Canadian  Tungsten  Lamp  Company,  of  Hamilton, 
Ont.,  have  recently  put  a  12  volt,  5  watt  sign  lamp  on  the 
market  and  the  sales  department  of  the  above  company  state 
that  it  has  met  wi^;^immediate  approval  and  that  the  quan- 
tity on  order  is  proof  of  the  merit  of  this  style  of  lamp  for 
sign  advertising  work.  The  lamp  is  illustrated  herewith. 
The  saving  these  lamps  effect  should  interest  everyone  who 
uses  an  electric  sign,  for  considering  that  they  give  from 


two  to  four  candle  power  more  light  than  the  carbon  lamps, 
at  one-third  the  operating  cost,  it  is  reasonable  to  expect  all 
overhead  signs  soon  to  be  equipped  with  this  class  of  lamp. 
Fragility  is  overcome  by  the  use  of  drawn  wire  filament, 
which  allows  these  lamps  to  stand  unlimited  vibration  and 
set  in  any  position  under  the  most  trying  conditions.  The 
company  have  given  their  lamps  the  name  "Xulite,"  as  re- 
presenting a  new  era  in  sign  illumination. 


Esterline  "Golden  Glow"  Lamps 

The  Esterline  Company,  LaFayetto.  Indiana,  who  have 
been  making  a  successful  line  of  glass  reflector  type  fog 
penetrating  lamps  for  marine  service,  familiarly  known  as 
the  "Golden  Glow"  lamps,  has  recently  announced  a  line  of 
similar  construction  for  electric  railways  and  steam  and  min- 
ing locomotive  service.  The  design  and  construction  of  these 
iamp.s  differ  radically  from  other  existing  types,  in  that  the 
rcHoctor,  instead  of  being  a  metallic  or  enamelled  surface,  as 
commonly  used  in  most  lamps,  consists  of  a  molded  plate 
glass  parabola,  ground  accurately  to  size  and  shape,  then 
polished  and  silvered  like  a  French  plate  mirror.  The  glass, 
by  a  secret  process,  is  given  a  greenish-yellow  color  which 
is  about  the  color  of  molten  gold,  hence  the  name  "Golden 
Glow."  A  golden-yellow  light  will  penetrate  fog  and  mist  to 
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a  much  greater  degree  than  will  a  white  light,  and  many  re- 
cent tests  on  the  great  lakes  and  the  sea  coast,  show  that 
Golden  Glow  lamps  have  wonderful  penetrative  power.  The 
use  of  the  Golden  Glow  reflector  also  renders  the  light 
from  the  lamp  much  less  dazzling  since  it  removes  the  act- 
inic rays  from  the  light,  rendering  it  soft  and  mellow.  Ex- 
perience shows  that,  not  only  is  the  light  much  less  dazzling 
to  pedestrians,  but  it  is  also  less  fatiguing  to  the  motorman 


Fig.  1 

or  the  engineer  who  is  driving  by  it.  The  reflectors  of  the 
lamps,  being  made  of  glass,  will  never  tarnish,  but  retain 
their  lustre  indefinitely.  They  can  be  cleaned  without  the 
possibility  of  harming  or  scratching  the  reflecting  surface. 

The  Golden  Glow  lamps  for  street  railway,  interurban, 
electric  and  steam  locomotive  service  are  built  in  two  types. 
In  Fig.  1  is  illustrated  the  hood  type  lamp,  designed  for 
mounting  on  top  of  the  car  or  locomotive.  The  dash  type 
of  lamp,  in  which  a  part  of  the  lamp  is  recessed  into  the  sur- 
face on  which  it  is  mounted,  is  illustrated  in  Fig.  2.  The 
housings  for  the  reflectors  are  of  metal,  and  the  glass  para- 


Fig.  2 

bola  is  securely  held  in  place.  The  illustrations  show  the 
lamps  with  the  bulbs  removed.  A  standard  spherical  incan- 
descent.bulb  is  used  with  a  standard  Edison  base.  The  sock- 
ets for  the  bulbs  have  a  large,  heavy  porcelain  support  which 
serves  to  thoroughly  insulate  the  lamp.  The  reflector,  being 
of  glass  instead  of  metal,  also  reduces  the  possibility  of 
grounds  or  short  circuits.  The  front,  or  door,  of  the  lamp 
is  hinged  at  the  top.  The  upper  hinge  is  made  adjustable,  so 
that  all  play  can  be  taken  up  and  the  front  cover  pressed 
tight  against  a  gasket,  rendering  the  lamp  practically  water 


and  dust  tight.  The  front  glass  is  held  in  by  means  of  spring 
clips  which,  while  they  hold  the  glass  securely  in  place,  dis- 
tribute the  strain  in  such  a  manner  as  to  render  cracking  of 
the  glass  very  remote.  The  lower  clamp  for  the  cover  is 
of  the  thumb  screw  type  with  the  screw  turned  back  in  or- 
der to  keep  it  out  of  the  way.  In  the  design  of  the  lamp, 
all  unnecessary  projections  have  been  omitted. 

The  lamp  body  is  ventilated  in  such  a  manner  that  while 
water  and  dust  cannot  enter,  it  permits  of  a  ready  dissipa- 
tion of  the  heat,  so  the  lamps  will  not  sweat. 


The  'Visor'  Reflector 

The  X-Ray  Visor  reflector.  Fig.  1,  is  the  fourth  of  the 
exclusive  line  of  X-ray  opaque  mirror  reflectors  designed 
ing  the  Helmet,  the  Scoop  and  the  Poke  Bonnet.  There  are 
solely  by  the  National  X-Ray  Reflector  Company  for  effici- 
ent and  uniform  store  window  lighting,  the  other  three  be- 
ing the  Helmet,  the  Scoop  and  the  Poke  Bonnet.  There  are 
so  many  store  windows  nowadays  having  comparatively  low 
backgrounds,  or  backgrounds  of  transparent  glass,  or  no 
background  at  all,  that  two  additional  requirements  for  scien- 


The  Visor  Reflector 


tific  window  illumination  had  to  be  met.  The  first  was  the 
problem  of  concealing  the  lamp  from  the  passerby  and  on- 
lookers in  front  of  the  window,  and  also  from  the  people 
inside  the  store.  Second,  there  must  be  no  reflection  of  the 
glare  of  the  lamp  visible  from  the  street,  as  this  would  seri- 
ously mar  the  attractive  stage  lighting  effect.  That  is  to 
say,  a  bright  uniform  light  from  hidden  sources.    The  Visor 


Distribution  of  Light  by  Visor 

reflector  is  claimed  to  meet  all  these  requirements.  It  pre- 
vents light  being  wasted  by  passing  over  the  background  in- 
to the  store,  it  hides  the  lamp  from  the  ordinary  range  of 
vision  completely,  and  covers  the  lamp  in  such  a  way  that 
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its  rclk'clion  caiiiujl  he  seen  in  tlie  glass  or  polished  back- 
ground oi  the  window.  It  is  designed  for  use  with  00  or 
100  watt  mazda  lamps  and  uses  a  2%-in.  "Form  H"  holder. 
The  dimensions  are,  depth,  front  to  liack,  10  Tj/H  inches: 
width  91/2  inches;  height  8  9/16  inches. 

The  X-Ray  line  of  direct  lighting  retiectors  for  use  in 
warehouses,  factories,  shops,  over-counters,  over  special  ma 


Concentrating  Type  Reflector 

chinery,  etc.,  has  also  l^een  augmented  by  the  addition  of  a 
new  type  of  reflector.  No.  710.  Nuinber  710  is  a  concentrat- 
ing type  of  rerlector  and  is  used  with  GO  and  100  watt  lamps. 
It  will  not  take  a  150  watt  lamp,  and  the  standard  "Form  0" 
holder  is  used.  Its  dimensions  are  as  follows:  diameter  11^ 
inches;  height  Q3^  inches;  holder  2}4  inches. 


Good  Advertising 

The  Sunbeam  Lamp  Company  are  distributing  a  little 
booklet  entitled  "Mazda  Means  Electric  Light  For  Every- 
body"  and  are  following  these  up  by  furnishing  the  various 
dealers  throughout  Canada  with  attracti\e  window  display 
cards  and  demonstrating  machines.  A  reproduction  of  one 
of  the  demonstration  ideas  is  given  herewith.  This  is  a  two 
meter  board  display  which  demonstrates  the  practical  econo- 
my of  mazda  lamps.  The  hand  on  the  pan  above  the  meter 
is  turned  by  a  vertical  shaft  from  the  meter  disc  and  by  its 
more  rapid  movement  shows  very  clearly  which  meter  is 
registering  more  current.  The  explanatory  matter  on  this 
board  display  further  emphasizes  the  great  difference  in  cur- 
rent consumption  with  carbon  and  with  mazda  lamps. 

Another  demonstrating  machine  shows  what  is  called  a 
triangular  dome  bump  test.  This  dome  is  made  of  plate 
glass  and  has  illuminated  advertising  copy.  The  dome  is 
revolved  by  means  of  a  shaft  and  as  it  revolves  tilts  back 
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and  forth  by  means  of  a  track  upon  which  the  dome  is  run. 
At  one  point  on  the  track  the  dome  falls  about  12  in.  and  to 
the  bystander  it  looks  as  though  the  whole  outfit  would  be 
knocked  to  pieces.  That  the  lamps  take  no  harm  greatly 
emphasizes  their  durable  qualities. 


.Another  machine  represents  "The  Weighing  of  Carbons 
and  Mazdas."  One  scale  pan  of  a  balance  contains  three 
carbon  lamps  and  the  other,  one  mazda  lamp.  The  pans  are 
automatically  kept  tilting  and  the  pointer,  moving  to  right 
or  left  indicates  either  the  word  "waste"  or  "economy"  de- 
pending on  whether  the  carbon  or  the  mazda  pan  is  down. 
By  a  further  automatic  arrangement,  sixteen  pieces  of  adver- 
tising copy  also  appear  in  consecutive  order. 


New  Books 

Elevators,  Electric  &  Hydraulic — l>y  C.  I'.  Swingle, 
M.E.,  V.  J.  Drake  &  Company,'  ])ublishers.  Price  $1  net. 
Literature  treating  upon  the  subject  of  elevators,  either  elec- 
tric or  hydraulic,  is  very  rare.  This  volume  has  been  pre- 
pared, therefore,  with  a  view  to  assisting  the  engineer  who 
is  responsible  for  their  care  and  the  operators  whose  duty 
it  is  to  handle  elevators.  The  principles  involved  in  the  con- 
struction and  operation  of  the  various  types  of  elevators  are 
clearly  set  forth.  The  illustrations  are  such  as  to  assist 
greatly  in  the  understanding  of  the  text  and  in  making  the 
operation  of  elevators  evident  to  the  untechnical  reader. 

Self-contained  Motors — Pamphlet    No.   16B    issued  by 

Bruce,  Peebles  &  Company,  Limited,  on  the  subject  of  self- 
contained  polyphase  induction  motors.  The  pamphlet  con- 
tains a  very  full  specification  of  the  motors  together  with 
illustrations  of  various  parts  and  of  some  of  the  different 
types  of  motor.  In  addition,  outline  illustrations  and  full  lists 
of  approximate  weights  and  dimensions  of  every  size  manu- 
factured liy  this  company  are  given,  as  well  as  full  lists  of 
technical  data  for  50  and  25-cycle  motors,  machines  being 
dealt  with  for  three  separate  ranges  of  voltage  from  110  volts 
up  to  3,500  volts  at  speeds  from  150  up  to  1.500  r.p.m. 

Transmission  Line  Formulae — By  H.  B.  Dwight.  B.Sc. 
Associate  A.  I.  E.  E. ;  D.  Van  Nostrand  Company,  pub- 
lishers. Price  .$2  net.  The  object  of  this  book  is  to  com- 
pile a  set  of  instructions  for  engineers  which  will  enable 
them  to  make  electrical  calculations  for  transmission  lines 
with  the  least  possible  amount  of  work.  The  chart  and 
working  formulae  have  for  the  most  part  been  developed  in- 
dependently by  the  author.  The  second  part  of  the  book  is 
for  reference  chiefly  and  contains  the  derivation  of  the  prin- 
cipal formulae  used  in  connection  with  transmission  lines. 
It  is  stated  in  the  preface  that  as  many  recent  articles  on 
transmission  lines  make  use  of  formulae  which  are  only 
roughly  approximate,  a  reliable  collection  of  formulae  with 
the  method  of  obtaining  them  should  be  found  valuable. 

Electric  Meters — By  Cyril  M.  Jansky.  B.S..  B.A..  asso- 
ciate professor  electrical  engineering.  University  of  Wis- 
consin. The  McGraw  Hill  Book  Company,  New  York,  pub- 
lishers. Price  $2.50  net.  This  is  a  book  which  treats,  in  a 
comprehensive  and  systematic  way.  the  various  kinds  of 
electrical  measuring  instruments.  The  descriptions  apply 
chiefly  to  instruments  manufactured  in  the  United  States. 
In  the  classification  of  these  instruments  the  main  divisions 
have  been  made  in  accordance  with  the  quantities  to  be  mea- 
sured and  minor  sul)-divisions  according  to  the  principles  of 
operation.  Although  such  a  classification  has  necessitated 
some  repetition  in  describing  the  different  instruments  whose 
operation  is  based  on  the  same  principles,  still,  for  the  sake 
of  clearness  and  simplicity,  such  a  classification  appears  justi- 
I'lahle.  .\  successful  attempt  has  been  made  to  explain  the 
fundamental  principles  in  a  general  way  and  for  this  rea- 
son many  line  drawings  and  vector  diagrams  are  used.  The 
manner  in  which  these  fundamental  principles  are  applied 
in  practice  is  usually  exemplified  by  means  of  cuts  of  the 
actual  instruments.  The  book  is  splendidly  printed  and  illus- 
trated throughout  and  we  believe,  constitutes  the  best  treat- 
ment of  the  subject  of  electric  measuring  instruments  that 
has  appeared  to  date. 
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The  Electrical  Contractor  as  a  Credit  Risk 

Opinions  on  the  subject  of  the  standing  of  electrical  con- 
tractors and  their  value  as  credit  risks,  have  been  solicited 
by  the  National  Electrical  Contractor  and  the  following- 
notes  by  Mr.  R.  G.  Littler,  we  believe,  covers  the  situation 
as  very  generally  existing.  Mr.  Littler's  remarks  bear  out 
the  statements  recently  made  in  the  Electrical  News  regard- 
ing the  necessity  that  electrical  contractors  pay  more  atten- 
tion to  the  business  end  of  their  system  and  especially  to 
that  of  the  all-important  overhead  expense. 

The  subject  of  this  discussion  is  one  requiring  a  great 
deal  of  careful  thought  if  it  is  to  bring  out  suggestions 
which  will  be  of  benefit  to  our  readers,  and  to  all  those  in- 
terested in  placing  the  electrical  contractor  on  a  basis  where 
he  really  would  be  considered  a  good  credit  risk. 

The  first  point  which  comes  to  the  mind  of  the  writer  is; 
The  reason  or  reasons  why,  the  electrical  contractor  (gen- 
erally speaking),  is  considered  a  poor  risk  and  slow  in  pay- 
ing his  accounts.  In  the  first  place,  let  us  follow  the  "rosy" 
path  of  the  "average"  contractor,  from  the  time  he  begins 
business,  until  he  is  either  swamped  by  a  land-slide  of  cre- 
ditors, or  else  becomes,  in  a  measure,  a  responsible  business 
man,  looked  upon  as  really  desirable  by  those  from  whom  he 
does  most  of  his  purchasing.  In  the  former  class,  statistics 
tell  us  that  approximately  95  per  cent,  of  electrical  contrac- 
tors are  listed,  leaving  the  magnificent  balance  of  5  per  cent, 
as  fairly  successful  in  the  line  of  business  which  they  have 
selected  as  a  livelihood. 

In  tracing  the  foot  steps  of  the  average  contractor  from 
his  birth  into  the  business  world,  to  his  untimely  death  or 
ultimate  success,  I  would  proceed  about  as  follows: 

We  have  a  journeyman  wireman,  and  very  frequently  a 
budding  apprentice,  working  for  an  apparently  well-to-do 
contracting  firm,  probably  for  several  years,  and  giving  good 
and  satisfactory  service  in  return  for  his  salary.  He  is  prob- 
ably living  in  the  city  suburbs,  and  a  friend  or  neighbor  is 
building  one  or  more  houses  and  takes  the  liberty  of  having 
the  electrician  next  door  give  him  a  figure  for  wiring  the 
houses.  The  electrician  is  finally  permitted  to  wire  the 
said  houses  during  the  evening  when  he  has  nothing  else 
to  do,  probably  having  his  regular  helper  assist  him,  after 
agreeing  to  pay  him  for  his  time  at  the  regular  wage  scale. 

He  goes  to  the  jobbing  house  where  he  has  been  in  the 
habit  of  getting  materials,  probably  every  day  for  his  em- 
ployers, and  puts  the  matter  up  to  the  manager,  reminds  him 
that  he  has  been  working  for  the  Blank  Elec.  Co.  for  four 
years  or  so,  and  shows  him  that  he  is  going  to  make  $25.00 
or  ,$50.00  on  the  wiring  of  the  houses,  with  the  result  that  he 
easily  gets  credit  for  the  materials  until  his  neighbor  pays 
for  the  work.  He  then  proceeds  to  wire  the  houses,  which 
he  does  in  about  one  half  the  time  that  would  have  been 
consumed  if  he  were  doing  the  work  for  Blank  &  Co.  and 
is  finally  paid  for  his  work. 

After  settling  up  with  his  helper,  and  also  with  the  job- 
bing house,  he  finds  that  he  has  made  probably  $30.00  by 
working  four  or  five  evenings  in  the  week.    He  then  sees 


how  foolish  he  has  been  all  these  years,  working  for  the  other 
firm  and  thinks  it  is  clear  sailing.  He  goes  to  the  jobber 
and  arranges  for  further  credit,  (which,  by  the  way),  is  the 
easiest  part  of  the  game  and  starts  out  bidding  on  all  jobs 
which  are  within  his  ability  to  handle.  He  finally  succeeds 
in  landing  several  houses,  probably  a  small  apartment  house 
or  two,  etc. 

He  then  sees  the  business  getting  so  large  that  he  can 
no  longer  do  all  the  work  himself,  and  he  hires  three  or  four 
men,  rents  a  shop  and  goes  at  things,  as  he  thinks,  in  a 
business-like  manner. 

From  this  time  on  the  overhead  expenses  of  the  busi- 
ness are  piling  up,  unseen  by  the  new  proprietor,  who  only 
realizes  the  accounts  due  him  and  does  not  take  the  trou- 
ble to  realize  the  amounts  he  owes  for  supplies.  In  the 
course  of  time,  his  jobbing  house  sends  for  him  and  begins 
to  inquire  about  the  over  due  statements  they  have  been 
sending.  He  successfully  puts  them  oft,  however,  until  he 
makes  "some  collections"  which  seems  to  satisfy  the  jobber 
for  the  time  being.  The  collections  are  finally  made  and  the 
jobber  gets  probably  25  or  50  per  cent,  settlement,  and  the 
balance  of  the  money  collected  goes  into  an  automobile  or 
some  other  equally  valuable  business  asset. 

Debts  in  Many  Places 

About  this  time,  the  contractor  begins  to  patronize  other 
jobbing  houses,  who  are  glad  to  receive  a  portion  of  his 
business,  thinking  they  are  putting  one  over  on  the  original 
jobber.  Things  then  go  from  bad  to  worse,  the  contractor 
becomes  indebted  to  every  jobber  in  town  until  finally  some 
house  files  an  attachment  against  his  contracts  and  ties  up 
his  bank  account  (if  he  has  one)  and  the  thing  is  all  over 
but  the  shouting.  In  the  average  case,  the  creditors  get 
from  10  to  25  cents  on  the  dollar,  this  particular  contractor 
is  no  more,  and  the  next  contractor  steps  up  to  the  bat,  and 
the  same  thing  happens  all  over  again. 

I  have  now  dragged  the  contractor  through  the  mire,  and 
threshed  the  life  out  of  him  from  every  standpoint,  but  he  is 
not  entirely  responsible,  by  any  means  for  his  downfall. 

The  jobber  or  jobbers  who  have  been  selling  this  man 
his  materials  have  contributed  considerably  toward  his  de- 
struction by  being  too  lenient  with  him  in  the  way  of  ex- 
tending credit.  The  promiscuous  giving  of  credit  among 
jobbing  houses  which  is  nothing  more  or  less  than  financing 
of  contractors,  is  undoubtedly  the  cause  of  a  great  many 
failures  in  the  contracting  business. 

Competition  between  the  jobbers  has  become  so  keen 
that  they  are  ready  and  willing  to  take  a  chance  on  a  man 
and  to  finance  his  schemes,  for  fear  that  they  will  lose  an 
account  to  a  competitor,  that  may  at  some  time  in  the  future, 
be  a  valuable  one.  They  probably  start  out  by  requiring 
the  prospective  contractor  to  pay  cash  for  his  purchases, 
which  process  finally  results  in  the  giving  of  credit  to  a  cer- 
tain limit,  and  this  limit  is  gradually  extended  until  the  ac- 
count grows  to  a  dangerous  size.  It  is  this  ease  of  being 
able  to  purchase  materials  on  credit  which  enables  so  many 
to  make  a  start  into  the  electrical  contracting  game,  and  it 
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is  the  lack  of  credit  information  among  the  jobbers  that 
causes  the  loss  of  so  many  accounts.  Cases  are  not  infre- 
quent where  as  many  as  six  or  eight  jobbing  houses  have 
filed  claims  on  the  failure  of  a  single  firm.  This  would  be 
entirely  uncalled  for  if  the  jobbers  would  forget  their  petty 
jealousies  and  have  some  medium  of  credit  information 
among  themselves.  They  should  thoroughly  investigate 
every  new  contractor  who  goes  into  business,  as  to  his 
ability,  honesty,  previous  record,  etc.,  but  the  watchfulness 
should  not  stop  at  that  point.  The  contractor  should  be 
watched  as  to  how  promptly  he  settles  his  bills,  the  class  of 
contracts  he  takes,  the  economy  he  practices  in  his  business 
and  every  day  life,  and  such  information  should  be  made  gen- 
eral property  among  the  jobbers  in  the  locality  in  which  the 
contractor  is  doing  business.  The  results  of  such  an  in- 
vestigation and  information  would  douljly  repay  those 
taking  the  trouble  to  make  investigation,  and  would  in 
time  mean  the  establishment  of  a  system  which  would  be  a 
widespread  protection  to  the  jobbing  interests  as  well  as 
to  the  contractors  who  are  trying  to  run  a  legitimate  busi- 
ness, and  to  those  who  are  having  contracting  work  done. 

One  of  the  best  safeguards  for  the  protection  of  the 
contracting  interests,  and  which  would  mutually  protect  all 
those  with  whom  the  contractor  deals,  including  the  general 
public,  is  the  Master  Electricians  License  Law,  such  as  has 
been  passed  in  some  of  the  States  and  has  proved  a  great 
benefit  to  all  concerned.  This  law,  in  a  great  measure, 
guarantees  the  fitness  of  an  applicant  for  a  State  License  to 
do  electrical  contracting,  and  makes  him  also  more  respon- 
sible financially  than  any  thing  could  do  under  the  present 
methods.  Almost  all  states  require  the  examination  of 
barbers,  plumbers,  dentists,  physicians,  etc.,  and  still  allow 
any  man  who  desires,  to  enter  in  to  the  electrical  business, 
without  the  accounting  to  the  State,  as  to  his  ability  to  per- 
form the  work  whatever. 

We  have,  now,  as  suggestions  to  make  the  Electrical 
Contractor  a  better  credit  risk,  the  following: 

Co-operation  among  the  jobbers  themselves,  including 
the  distribution  of  credit  and  other  information  as  given 
above. 

More  careful  investigation  of  a  proposed  contractor, 
making  the  securing  of  credit  more  important  than  the  mere 
asking. 

Requiring  the  more  prompt  payment  of  accounts  with- 
out fear  of  a  competitor  getting  the  business. 

Securing  the  passage  and  operation  of  a  Model  State 
License  Law  for  Master  Electricians. 


The  Booth  Felt  Co. 

The  Booth  Felt  Company,  Limited,  has  been  incorpor- 
ated by  Mr.  N.  E.  Booth,  of  Brooklyn,  N.Y.,  to  operate  in 
Gananoque,  Ontario.  This  company  has  acquired  the  Gib- 
son property  on  Tanner  street,  Gananoque,  and  the  plant  is 
being  put  in  shape  for  manufacturing  a  most  complete  line 
of  felt  goods  for  all  mechanical  and  commercial  uses.  It 
covers  felt  washers,  packings,  lubricating  pads,  all  kinds  of 
dust  and  weather  proofing  strips,  insulating  materials,  noise 
preventing  typewriter  pads,  felt  heel  pads  for  shoes,  wicks 
for  fan  motors  and  machinery,  buffing  and  polishing  wheels, 
hand  blocks  for  rubbing  and  polishing,  discs  for  electric 
light  bulbs  and  many  other  specialties  in  the  line  of  felt  for 
manufacturers  of  machinery  and  mechanical  appliances  of 
every  description.  We  understand  the  machines  for  this 
particular  line  of  work  have  all  been  designed  by  and  built 
specially  for  Mr.  Booth. 

The  directors  of  the  company  are  N.  E.  Booth,  Brooklyn, 
N.Y.;  E.  W.  Booth,  Brooklyn,  N.Y.;  E.  S.  Sheppard,  Gan- 
anoque, Ont.;  B.  A.  Booth,  Gananoque,  Ont.,  and  T.  R.  Braw- 
ley,  Brooklyn,  N.Y.  Mr.  E.  S.  Sheppard  is  secretary  and 
general  manager  of  the  Canadian  company. 


The  Largest  D.  C.  Generators 

The  illustrations  hercwitli  represent  what  is  claimed  to 
be  the  largest  capacity  direct  current  generators  ever  built. 
They  have  just  been  installed  in  the  plant  of  the  Cleveland 
Electric  Illuminating  Company,  and  were  manufactured  by 
llie  Westinghouse  Electric  &  Manufacturing  Company. 

These  are  two  3,750  kw.,  27'>  volt,  180  r.p.m.  shunt  wound 
direct  current  generators  driven  !)y  steam  turbines  through 
reduction  gears  with  a  10  to  1  ratio.  Fig.  1,  taken  while  the 
machines  were  on  test  in  the  works,  shows  a  workman  of 
slightly  above  the  average  height  in  the  foreground  and  gives 


Fig.  1 

one  some  idea  of  the  dimensions  of  the  machine.  Each  of 
these  generators,  entirely  exclusive  of  the  turbine  and  reduc- 
tion gear,  make  six  carloads  during  transportation.  The 
armature  was  shipped  on  a  flat  car  with  the  platform  re- 
moved. The  windings  of  the  armature  extended  down  to 
within  four  inches  of  the  ballast  on  the  railroad  track.  A 
sheet  steel  plate  }i  inch  thick,  was  placed  beneath  the  arma- 
ture to  protect  it  from  stones  or  any  other  projection  on 
the  road  bed.    Even  with  the  armature  at  this  level,  there 


Fig.  2 

was  only  one  routing  between  East  Pittsburgh  and  Cleve- 
land where  the  clearance  was  sufficient  to  permit  the  arma- 
ture to  pass. 

.As  it  was  impossible  in  the  present  state  of  the  art  to 
build  a  direct  current  generator  of  this  size  for  a  high  speed, 
use  has  been  made  of  the  reduction  gear  which  has  achieved 
such  an  excellent  reputation  in  marine  work  and  is  now  being 
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extensively  used  in  connection  with  d.c.  generators  and  steam 
turbines.  The  large  gear  of  this  speed  reducing  mechanism 
shown  in  Fig.  2  is  8  ft.  4  in.  in  diameter  and  has  359  teeth. 
The  pinion  has  twenty-six  teeth,  and  the  ratio  of  26  to  259 
gives  the  "hunting-tooth"  feature  which  has  been  recognized 
as  desirable  in  the  design  of  toothed  gearing.  The  speed  of 
this  gear  at  the  pitch  line  is  approximately  54  miles  an  hour. 
At  full  rated  load  of  the  generator  the  gear  transmits  '5,350 
brake  h.p.,  and  on  several  occasions  during  overloads  it  has 
carried  6,000  brake  h.p.  without  giving  any  indication  that  its 
ultimate  safe  output  had  been  reached. 


Portable  Electric  Grinders 

The  illustrations  herewith  represent  .a  handy  line  of 
portable  electric  grinders  just  placed  on  the  Canadian  mar- 
ket by  the  Van  Dorn  &  Button  Company,  through  their 
agent,  R.  E.  T.  Pringle,  Toronto.  These  grinders  are  a 
natural  sequence  to  the  economical  and  successful  results 
obtained  from  the  same  company's  electrically  operated  drill- 


Fig.  1 

ing  and  reaming  machines  and  we  understand  they  represent 
the  same  high  standard  of  quality.  The  company  states  that 
these  grinders  represent  the  result  of  years  of  specializing 
in  portable  electrically  operated  tools  and  have  been  sub- 


Fig.  2 

jected  to  a  most  thorough  test  under  varying  and  exacting 
conditions  before  being  placed  on  the  market. 

The  grinders  are  constructed  by  the  most  approved  meth- 
ods and  represent  the  best  mechanical  and  electrical  prac- 
tice. All  parts  are  gauged  and  made  accurate  to  micrometer 
dimensions  which  insures  perfect    interchangeability.  The 


motor  is  form  wound.  The  pole  pieces  are  of  Swedish  steel 
and  the  motor  shell  of  a  special  magnetic  steel.  A  special 
process  of  insulation  has  been  employed.  Commutator  is 
made  from  the  best  grades  of  drawn  copper  and  soft  silver 
amber  mica.  The  brush  holders  are  located  on  a  fibre  in- 
sulated base  fastened  to  the  head  and  are  easy  of  access  for 


Fig.  3 

inspection,  cleaning  or  replacement.  The  wheel  and  bear- 
ings are  of  best  grade  phosphor  bronze  tapered.  The  thrust 
end  bearings  are  finely  adjustable.  The  journals  are  ground, 
producing  a  smooth  wearing  surface.  Lubrication  is  by  oil 
chambers  cast  integral  with  the  motor  housing.  Cooling  is. 
by  ventilation  fan.  Each  machine  is  equipped  with  a  cable 
of  sufficient  length  and  fuse  plug  for  a  connection  to  a  socket. 
Any  ordinary  electric  light  socket  may  be  used.  The  handles 
on  all  aerial  types  are  adjustable  and  may  be  placed  in  any 
position  to  meet  all  conditions. 

P^ig.  1  represents  a  bench  type  suitable  for  grinding  small 
tools  or  other  general  foundry,  machine  shop  or  boiler  shop 


grinding;  also  used  for  buffing  and  polishing.  Fig.  2  repre- 
sents a  tool  post  grinder.  It  is  calculated  for  internal  and 
external  grinding  on  laths,  tool  grinding  or  milling  machine 
and  surface  grinder  on  planer  and  shaper;  furnished  with 
internal  grinding  attachment  as  shown.  Fig.  3,  representing 
an  aerial  type,  with  handles,  is  for  general  grinding,  buffing 
and  polishing.  Fig.  4  is  an  aerial  type  with  12-in.  extension 
used  for  general  grinding  where  work  is  to  be  dressed  in- 
side.   This  type  can  also  be  used  for  buffing  and  polishing. 


The  Line  Material  Co. 

Annovuicement  is  made  that  the  Ajax  Line  Material 
Works,  at  South  Milwaukee,  Wis.,  will  be  known  in  future 
as  the  Line  Material  Company.  A  new  president,  Mr.  I*'.  L. 
Sivyer,  has  been  elected,  who  is  also  president  of  the  North 
Western  Malleable  Iron  Company  and  the  Sivyer  Steel  Cast- 
ing Company.  The  Line  Material  Company  is  engaged  in  the 
manufacture  of  all  kinds  of  line  material,  such  as  brackets, 
street  hoods,  tungsten  fixtures,  self-locking  windlasses, 
hangers,  mast  arms,  ornamental  lighting  posts,  malleable 
iron  posts,  bolts,  washers,  etc.  A  new  galvanizing  plant  has 
also  just  been  installed. 


The  Twenty-fourth  Annual  Convention  of  the  Canadian 
Association  of  Stationary  Engineers  will  be  held  at  Owen 
Sound  Ontario,  July  29th,  30th  and  31st.  There  will  be  an 
exhibit  in  connection  with  the  Exhibition, 
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The  Fusette  Fuse  Plug 

A  long  felt  want  is  being  handled  by  tlie  Canadian  Gen- 
eral Electric  Company,  Limited,  in  the  shape  of  a  removable 
fuse  plug,  also  called  Fusette  fuse  plug.  This  fusette  fure 
plug  is  made  up  in  two  parts,  the  holder  and  the  plug,  or 
fusette,  and  only  the  latter  requires  renewing  should  the  fuse 
blow.    The  holder  is  of  the  regular  fuse  plug  design,  willi 


Fusette  holder  Fusette 


permanent  metal  cap  and  mica  lining.  It  has  a  permanent 
inside  brass  sleeve  with  the  necessary  screw  threads  for 
fastening  into  a  cutout.  The  fusette  consists  of  a  hollow 
piece  of  porcelain  with  a  fuse  mounted  inside,  and  is  so 
shaped  as  to  fit  into  the  brass  sleeve  of  the  holder.  Fusettes 
are  made  in  sizes  of  from  3  to  30  amperes.  The  holder  and 
fusette  make  up  the  complete  fuse  plug.  This  little  device 
will,  we  believe,  prove  a  great  convenience  and  monej'  saver. 
The  accompanying  illustration  explains  the  workings  of  the 
device. 


6-blade,  16  inch  Fan 

The  drawn  steel  fan,  introduced  last  year  by  the  West- 
inghouse  Electric  &  Manufacturing  Company,  and  which 
proved  so  popular,  has  been  continued  this  year.  The  quiet 
running  six-blade  type  of  fan  has  been  extended  to  include 
the  16  in.  size,  see  illustration  herewith,  and  also  the  oscil- 
lating type  of  fan.  There  has  also  been  added  an  induction 
motor  type  of  8  in.  fan.  The  six-blade  fan,  because  of  its 
slow  speed  is  extremely  quiet  in  operation  and  for  this  reason 
is  particularly  adapted  for  places  where  quietness  is  essen- 
tial, such  as  libraries,  reading  rooms,  hospitals,  etc.  The 
drawn  steel  frame  of  the  desk  and  liracket  and  oscillating 


Motor  Driven  Mixer  and  Beater 

The  use  of  machines  driven  by  small  individual  electric 
motors  has  proved  a  great  source  of  economy  in  bakeries, 
confectionery  plants,  hotels,  and  restaurants.  These  ma- 
chines do  their  work  much  more  rapidly  than  it  can  be  done 
by  hand,  and  produce  better  and  more  uniform  results  at  an 
insignificant  expense  of  current.  Hence  the  cost  of  labor  is 
greatly  reduced;  the  work  can  be  i)ut  through  with  less 
delays,  and  working  conditions  in  tlie  kitchen  or  bakery 
are  greatly  improved  by  reducing  the  number  of  people  em- 
ployed in  it  and  lessening  the  amount  of  material  standing 
around  and  spilled. 

Motor-driven  machines  of  all  kinds  can  be  obtained; 
egg  and  cake  beaters,  dough  mixers,  dish  washers,  knife 
grinders,   silverware   polishers,   vegetable   parers.   fruit  pit- 


t-SPONGE  BEATER     L.BATTER  BEATER 


fans  furnish  a  smooth  surface,  and  is  extremely  pleasing  with 
any  finish.  These  fans  can  be  mounted  either  on  a  horizon- 
tal surface  or  on  the  wall,  the  change  being  made  without  the 
use  of  any  tools,  and  can  be  tilted  or  rotated  in  any  position 
desired. 


ters,  etc.  The  l^eater  and  mixer  illustrated  herewith  is  a 
typical  example  of  these  time  and  labor  saving  devices,  and 
gives  an  excellent  idea  of  what  can  be  accomplished  by  them. 
This  machine  is  applicable  to  all  classes  of  plain  and  fanc}' 
cake,  biscuit,  and  egg  work,  fruit  and  other  pie  fillers,  jams, 
jellies,  sauces,  dressings  and  other  preparations  that  require 
mixing  and  mashing. 

The  beating  bowl  rests  on  a  stand  which  can  be  raised 
to  the  beater  by  turning  a  handle.  When  one  operation  is 
completed,  the  bowl  is  lowered  and  another  substituted.  A 
variety  of  styles  and  sizes  of  paddles,  such  as  beaters  for 
sponge,  batter,  eggs,  cream,  fruit,  pumpkin,  cheese  cakes, 
and  potatoes  can  be  supplied  for  the  machine;  and,  since 
one  can  be  quickly  replaced  by  another,  the  operation  of 
the  machine  can  be  made  practically  continuous  regardless 
of  the  kind  of  work  to  be  done. 

These  machines  are  made  by  the  Read  Machinery  Com- 
pany, York.  Pa.,  and  Westinghouse  motors  are  used  to  drive 
them.  The  motor  has  three  speeds,  any  one  of  which  can 
lie  obtained  by  turning  a  handle  without  stopping  the  niach- 
iiie.  The  capacities  of  the  bowls  which  are  supplied  with 
the  machine  are  30  and  80  quarts.  Where  the  mixture  to  be 
beaten  must  be  kept  hot  or  ice  cold,  a  water  bath  is  supplied. 


Benjamin  Products — The  Benjamin  Electric  Manufactur- 
ing Company  of  Canada,  Limited,  are  distributing  their  new 
catalogue  C  21,  which  includes  many  new  products  and  is  a 
complete  reference  book  for  wiring  devices,  etc. 


Current  News  and  Notes 


Aylmer,  Que. 

The  town  contemplates  installing  a  complete  electric 
lighting  system  at  an  estimated  cost  of  $30,000. 

Berlin,  Ont. 

It  is  now  said  that  the  Berlin  &  Northern  Railway  Com- 
pany will  not  likely  extend  to  Wellesley  on  account  of  diffi- 
culties in  connection  with  an  entrance  to  Stratford. 

The  Ilydro-electric  Power  Commission  of  Ontario  has 
placed  the  cost  of  street  lighting  for  the  current  year  at 
$1G,000.  This  is  a  reduction  from  last  year's  figure  although 
more  lights  will  be  in  use. 

The  Berlin  &  Northern  Railway  Company,  following  a 
request  to  extend  their  line  from  Bridgeport  to  West  Mont- 
rose and  Conestogo,  have  requested  assistance,  including 
bond  guarantee  and  bonus  of  $18,000  per  mile.  Mr.  W.  H. 
Breithaupt  is  president  of  this  road  and  is  carrying  on  the 
negotiations. 

It  is  expected  that  the  power  load  in  this  city  will 
amount  to  1,300  h.p.  during  the  present  year.  The  Light 
Commissioners  are  taking  the  matter  of  additional  sub-sta- 
tion equipment  up  with  the  Hydro-electric  Power  Commis- 
sion. 

Brantford,  Ont. 

It  is  said  that  residents  of  a  number  of  districts  suburban 
to  this  city  have  petitioned  for  the  installation  of  hydro- 
electric power  and  light. 

Barrie,  Ont. 

Anticipating  the  advent  of  hydro-electric  power  from  the 
Severn  river,  it  is  proposed  to  do  away  with  the  arc  lighting- 
system  along  the  principal  streets  and  substitute  some  500 
tungsten  incandescents.  These  would  probably  be  suspended 
from  arms  attached  to  poles  already  on  the  streets. 

Calgary,  Alta. 

Net  earnings  of  the  Calgary  Power  Company  for  the 
year  ending  December  31st,  1912,  amounted  to  $151,707.  The 
estimated  net  earnings  for  1913  is  $270,000.  The  directors  of 
the  company  are, — president,  R.  B.  Bennett,  K.C.,  M.P. ;  vice- 
president,  H.  S.  Holt;  E.  R.  Wood,  Sir  W.  M.  Aitken,  R.  T. 
D.  Aitken,  A.  E.  Cross.  W.  H.  Hogg,  F.  P.  Jones,  H.  A. 
Lovett. 

During  the  past  month  the  new  1,000  kw.  railway  gen- 
erator in  Calgary  has  been  tested  out  on  over-loads  of  25 
to  50  per  cent,  and  is  reported  to  be  giving  excellent  satis- 
faction. A  new  500  kw.  Dick-Kerr  railway  motor-generator 
has  also  been  put  in  service  at  the  Ogden  sub-station.  The 
1,000  kw.  unit  is  of  the  Swedish  General  Electric  Company, 
auto-synchronous  type. 

Cannington,  Ont. 

On  April  15th,  a  by-law  will  be  voted  on  to  raise  $12,000 
by  debentures  for  a  hydro-electric  distribution  plant. 

Edmonton,  Alta. 

The  Northern  Electric  and  Manufacturing  Company  has 
received  a  contract  for  257,500  feet  of  steel  wire  for  the  muni- 
cipal telephone  department. 

The  council  approved  the  plans  to  lay  10  miles  more  of 
railway.  (1)  From  Highlands  to  Beverly  Heights;  (2)  Up 
First  street  to  Alberta  avenue;  (3)  From  Whyte  avenue  to 
19th  avenue  south  along  7th  street  east  and  along  19th  to 
10th  or  12th  street  then  up  cither  of  tlicse  streets.    The  pro- 


perty owners  by  which  this  railway  passes  are  bearing  the  ex- 
pense. 

The  city  council  have  approved  the  principle  of  exten- 
sions to  a  number  of  suburban  properties  outside  the  city 
limits,  the  lines  to  be  built  by  the  property  holders  interested 
and  their  cost  of  operation  guaranteed  for  a  limited  time, 
probably  two  years. 

It  is  reported  to  be  the  intention  of  the  Grand  Trunk 
Pacific  railway  system  to  install  telephone  lines  from  Ed- 
monton through  to  the  Pacific  coast,  both  for  the  operation 
of  trains  and  the  handling  of  commercial  messages. 

Ft.  William,  Ont. 

It  is  reported  that  the  Canadian  Car  &  Foundry  Com- 
pany will  install  producer  gas  electric  units  to  a  total  capacity 
of  3600  kw. 

It  is  announced  that  the  first  work  of  the  construction 
department  will  be  to  build  the  Island  No.  2  extension  to 
the  street  railway  system.  This  is  claimed  to  be  most  im- 
portant in  view  of  several  new  industries  likely  to  locate 
there. 

Goderich,  Ont. 

The  Ojitario  West  Shore  railway  on  which  considerable 
money  has  been  expended  by  Mr.  Jno.  W.  Moyes  and  his 
associates,  may  fall  into  the  hands  of  the  municipalities  along 
the  line.  The  latter  have  guaranteed  the  bonds  of  the  com- 
pany to  the  extent  of  $400,000. 

Hamilton,  Ont. 

Contracts  have  been  awarded  for  an  electric  pumping 
station  to  Geo.  E.  Mills,  614  King  street  east. 

The  Cataract  Light  &  Power  Company  has  announced 
a  reduction  of  25  per  cent,  in  its  commercial  lighting  rates. 

Hanover,  Ont. 

The  Hanover  Electric  Light  &  Power  Company,  Han- 
over, Ontario,  expect  to  install  meters  shortly.  In  the  past 
they  have  operated  on  the  flat  rate. 

Halifax,  N.S. 

At  a  recent  hearing  before  the  railway  and  municipal 
committee  of  the  legislature,  Mr.  E.  A.  Robert,  president  of 
the  Halifax  electric  tramway  system,  made  a  strong  argu- 
ment against  the  proposed  action  of  the  city  to  expropriate 
the  property  of  this  company.  Mr.  Robert  pointed  out  that 
an  agreement  between  the  city  and  the  corporation  should 
be  as  binding  as  between  two  individuals.  He  is  also  report- 
ed to  have  stated  further,  that  the  agitation  for  municipal 
ownership  of  this  line  rested  primarily  with  Senator  Dennis, 
who,  with  Mr.  Lorne  McGibbon,  of  Montreal,  was  anxious 
to  secure  control  of  the  railway  that  they  may  urge  exten- 
sions to  exploit  real  estate  properties  recently  purchased  by 
them  in  the  outskirts  of  Halifax. 

Islington,  Ont. 

The  franchise  of  the  Toronto  and  York  Radial  Railway 
Company  for  the  operation  of  their  cars  on  the  Lake  Shore 
I^oad  expired  in  January,  1912.  As  no  new  agreement  has 
been  made,  and  as  the  township  did  not  show  any  inclina- 
tion to  take  over  the  system,  the  Radial  Company  are  now 
said  to  claim  a  perpetual  franchise. 

Kenogami,  P.Q. 

The  second  paper  unit  of  Price  Brothers  &  Company's 
new  mill  at  Kenogami  has  started  operation,  thus  bringing 
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the  capacity  of  the  plant  up  to  100  tons  per  day.  It  is  ex- 
pected that  the  third  unit  of  50  tons  daily  capacity  will  be  in 
operation  v/ithin  six  weeks. 

Kenora,  Ont. 

Motor  driven  pumps  in  connection  with  the  water  sup- 
ply department  having  a  total  capacity  of  .1,000  gals,  per  min- 
ute against  a  pressure  of  70  lbs.  will  be  installed  here  at  an 
early  date.  The  pumps  will  operate  ordinarily  in  multiple, 
but  in  cases  of  fire  will  work  in  series  giving  1,500  gallons 
per  minute  against  a  pressure  of  140  lbs. 

Kamloops,  B.C. 

Contract  has  been  awarded  for  the  construction  of  the 
power  station  building  to  Johnson  &  Company. 

London,  Ont. 

Two  new  500  h.p.  steam  turbine  engines,  generators  and 
electrical  equipment  may  be  required  shortly  by  the  London 
Electric  Company. 

Manager  Warburton,  of  the  London  &  Lake  Erie  Trans- 
portation Company,  is  reported  to  have  stated  that  he  finds 
hydro-electric  power  more  expensive  than  the  old  steam  sys- 
tem. It  is  said  that  reductions  in  rate  looked  for  by  the 
railway  company  have  not  yet  been  forthcoming. 

Work  on  the  construction  of  the  north  end  street  rail- 
way lines  is  being  carried  on  vigorously. 

Merlin,  Ont. 

Estimates  are  to  be  secured  for  installing  a  new  electric 
power  plant  for  the  town. 

Medicine  Hat,  Alta. 

It  is  said  the  contract  for  the  building  of  a  street  rail- 
way in  Medicine  Hat  has  been  signed  by  Sir  Max  Aitken 
representing  the  company,  and  that  work  will  be  commenced 
as  sDon  as  this  agreement  can  be  ratified  by  the  ratepayers. 

Moose  Jaw,  Sask. 

The  corporation  of  the  city  of  Moose  Jaw  have  just 
placed  an  order  with  the  Siemens  Company  of  Canada  for  a 
1500  kw.  turbo-generator.  This  machine  will  be  3600  r.p.m., 
3-phase,  GO-cycle  type,  direct-connected  to  a  Willans  & 
Robinson  steam  turbine. 

Macleod,  Alta. 

The  Electric  Light  Department  report  a  surplus  for  the 
year  1912  of  approximately  $4,500. 

Montreal,  Que. 

The  plans  and  specifications  for  the  underground  conduit 
system  to  St.  Catherine  street,  Montreal,  are  now  ready  for 
contractors  to  tender  on  the  work.  The  plans  and  specifica- 
tions have  been  prepared  by  the  Electrical  Service  Commis- 
sion, which  is  also  preparing  plans  for  other  streets.  The 
tenders  will  have  to  be  in  on  April  25th,  and  must  be  for  the 
whole  of  the  work. 

There  is  evidence  that  the  City  of  Montreal  and  the  Tram- 
ways Company  are  getting  closer  together  with  a  view  to  im- 
proving and  extending  the  service.  The  president  of  the 
company  announces  that  a  plan  will  be  submitted  with  tiiis 
end  in  view,  and  the  council  also  desire  time  to  study  the  re- 
ports of  three  experts  who  have  examined  the  situation.  It 
is  proposed  to  eliminate  some  of  the  stops,  Mr.  J.  E.  Hut- 
cheson,  the  manager  of  the  company,  favouring  a  stop  every 
600  to  700  feet. 

The  directors  of  the  Montreal  Tramways  Company  have 
declared  an  interim  dividend  of  5  per  cent,  on  the  capital 
stock,  and  announce  that  a  new  issue  of  $1,000,000  at  par  will 


l)c  made..  This  is  the  first  dividend  under  the  scheme  of  re- 
organization adopted  in  I'Jll. 

It  is  officially  announced  that  the  following  programme 
of  telegraph  construction  will  be  carried  out  during  the  year 
l)y  the  Grand  Trunk  Pacific  Company — a  line  will  be  erected 
from  Harte,  Man.,  to  Brandon,  while  the  Regina  and  Inter- 
national Boundary  line,  the  Regina-Moose  Jaw  branch  line, 
the  Young-Prince  Albert  branch  line,  will  be  completed,  as 
also  a  Battleford  section  through  the  Cut  Knife  district,  an 
extension  from  Biggar,  and  the  Tofield-Calgary  line.  The 
main  line  between  Tete  Jaune  Cache  and  the  Shuswap  Kiver, 
B.C.,  is  being  built  and  construction  work  carried  on  at  Xew 
Hazelton,  and  the  end  of  steel. 

The  National  Hydro-Electric  Power  Company,  who  pro- 
pose developing  the  Carillon  I'^alls,  have  just  put  in  operation 
the  first  unit  of  250  h.p.  Work  is  proceeding  on  the  second 
unit  of  similar  size,  and  these  will  be  ultimately  used  in  the 
construction  of  the  large  plant  which  it  is  proposed  to  erect. 
The  plans  for  the  latter  are  well  under  way.  The  small  quan- 
tity of  power  now  being  generated  will  in  the  meantime  be 
sold  to  local  buyers. 

The  Montreal  Jovian  Club  has  been  formed  and  the  upper 
floor  of  Copper's  Restaurant  has  been  engaged  for  a  per- 
manent meeting  place.  The  club  will  be  opened  this  month, 
and  it  is  also  proposed  to  hold  weekly  luncheons.  Another 
rejuvenation  will  be  held  during  April. 

The  Canadian  Car  &  Foundry  Company,  Montreal,  pro- 
pose to  install  in  their  new  plant  which  is  now  being  con- 
structed in  Fort  William,  Ont.,  gas-producer  electrical  equip- 
ment to  the  extent  of  2500  kw.  The  company  have  purchased 
the  gas-producer  equipment  from  the  R.  D.  Wood  Company, 
Philadelphia;  the  gas  engine  from  the  Mesta  Machine  Com- 
pany, Pittsburg,  and  the  generator,  alternating  current,  from 
the  Allis-Chalmers-Bullock  Company. 

Mr.  D.  E.  Morkill,  of  the  Grand  Trunk  Railway  Signal 
Department  read  a  paper  on  "Train  Despatching  by  Electrical 
Methods"  for  the  memlsers  of  the  Montreal  Electrical  Society, 
on  April  4th.  Mr.  Morkill  described  the  different  systems 
used  by  the  railway  companies,  referring  in  particular  to  the 
staff  system.    Mr.  P.  T.  Davies  presided. 

Nelson,  B.C. 

The  annual  report  covering  the  operations  of  the  street 
railway  system  of  the  year  1912  show  that  there  is  still  a 
small  deficit  to  be  overcome.  Operations  for  the  first  two 
months  of  the  present  year  indicate  that  profits  will  be  con- 
siderably greater  in  1913. 

Owen  Sound,  Ont. 

The  Hydro-electric  Power  Commission  of  Ontario  ofifer- 
ed  this  town  1500  h.p.  on  a  $29  rate.  As  the  feeling  is  against 
contracting  for  such  a  large  amount,  a  quotation  on  800  h.p. 
is  now  asked. 

Ottawa,  Ont. 

About  a  dozen  underground  new  mains  are  to  be  laid  by 
the  Ottawa  Municipal  electric  lighting  plant  for  the  purpose 
of  supplying  new  customers. 

Tiie  town  of  Eastview  contemplate  a  new  street  lighting 
system.    C.  Gladu,  McArthur  road,  is  mayor. 

To  relieve  the  street  car  congestion  on  Sparks  street  the 
Ottawa  Electric  Railway  Company  arc  going  to  lay  a  single 
track  on  Queen  street  as  soon  as  the  weather  permits.  The 
extension  of  the  double  track  Rank  street  line  from  the  exhi- 
l)ition  grounds  to  Billings  Bridge  in  Ottawa  south,  a  distance 
of  about  one  mile,  will  be  under  way  early  next  month.  As 
soon  as  the  extension  is  completed  20  new  double  truck  cars 
arc  to  be  put  into  service. 

An  agitation  is  being  started  by  Controller  Hinchey  for 
the  establishing  of  a  municipal  gas  plant  in  Ottawa.  Infer- 
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mation  as  to  the  feasibility  and  wisdom  of  such  an  under- 
taking is  now  under  serious  consideration. 

Ornamental  standards,  cast  iron,  with  5-cluster  lights  are 
contemplated  in  Somerset  street.  Length  of  proposed  system 
about  2  miles. 

Contracts  have  been  awarded  as  follows, — tape,  solder, 
motor,  incandescent  lamps  to  Garrioch,  Godard  &  Co.;  copper 
wire,  split  knobs,  carbons,  arc  lamp  globes,  transformers  'to 
Canada  General  Electric  Company;  insulators,  top-pins. 
Northern  Electric  &  Manufacturing  Company;  meters,  Fer- 
ranti  Electrical  Company. 

Evidence  will  be  taken  before  the  Ontario  I^ailway  and 
Municipal  Board  on  the  value  of  Chats  Falls,  on  April  29th. 
This  power  is  being  expropriated  for  development  purposes 
by  the  Hydro-electric  Power  Commission  of  Ontario. 

Mr.  V.  Gandil.  a  director  of  the  Universal  Radio  Syndi- 
cate, Limited,  London,  Eng.,  has  been  on  a  visit  to  Ottawa 
with  a  view  to  getting  the  Federal  authorities  to  approve  of 
the  establishment  of  a  direct  wireless  system  between  Great 
Britain  and  Canada. 

Prince  Albert,  Sask. 

The  telephone  department  has  purchased  the  material 
for  the  new  telephone  building  here  and  the  work  of  erec- 
tion will  begin  immediately  according  to  a  statement  of  the 
Provincial  Minister  of  Public  Works. 

Port  Arthur,  Ont. 

Tenders  will  be  received  by  Commissioner  J.  J.  Hackney, 
until  April  21st  for  600  4-pin  cross  arms,  600  6-pin  cross  arms, 
400  10-pin  cross  arms,  6,000  top  pins  (locust  or  birch),  2,400 
cross  arm  braces(  galvanized),  6,000  pole  steps,  5^  by  10  in. 
(galvanized),  6,000  glass  insulators,  D.G.D.P.,  400  strain  insu- 
lators, 5,000  No.  4  porcelain  knobs.  Tenders  have  also  been 
called  for  12,000  ft.  of  400-pair  cable,  25-25  pairs  cantop  cable 
terminals  with  cable,  .30-15  pairs  cantops  with  cable,  25-10 
pairs  cantops  with  cable,  500  protectors,  10,000  paper  sleeves, 
800  lbs.  lead  sleeving,  8,700  ft.  of  4  multiple  clay  conduit,  600 
lbs.  wiping  solder  (easy  wiping). 

Also  received  by  commissioner  until  April  21st  for  100,- 

000  ft.  of  style  "B"  wire  No.  18,  20,000  ft.  of  style  "C"  wire  No. 
20,  20,000  ft.  of  pot  head  wire  No.  22,  4,000  lbs.  messenger 
wire,  1,000  lbs.  guy  wire.  6  tons  No.  2/0  stranded  D.  B.  W.  P. 
wire,  6  tons  No.  l/O  stranded  D.  B.  W.  P.  wire,  5  tons  No.  6 
solid  D.  B.  W.  P.  wire,  2  tons  No.  10  solid  D.  B.  W.  P.  wire, 

1  ton  No.  12  solid  D.  B.  W.  P.  wire. 

Regina,  Sask. 

Plans  are  being  prepared  by  the  Provincial  Government 
Department  of  Railways,  Telegraphs  and  Telephones  for 
about  IJ^  miles  of  telephone  conduit  and  iy'2  miles  of  trench- 
ing 6  ft.  deep. 

Ridgeway,  Ont. 

¥\rc  destroyed  the  exchange  of  the  Bell  Telephone  Com- 
I)any  here  recently. 

Stayner,  Ont. 

The  Stayner  Electric  Light  Company  have  sold  their 
plant  to  the  town,  and  hydro-electric  power  will  be  purchased 
from  the  Hydro-electric  Power  Commission  of  Ontario.  This 
town  is  on  the  line  fed  from  the  Severn  river. 

St.  John,  N.B. 

Following  objections  from  numerous  Cjuarters  the  matter 
of  the  erection  of  a  dam  on  the  St.  John  river  by  the  St.  John 
Hydro-electric  Power  Company  will  be  considered  by  the 
International  St.  John  River  Commission.  It  is  understood 
the  plans  of  the  company  call  for  a  dam  across  the  St.  John 
river  at  a  point  about  40  miles  above  Fredericton,  the  dam 


to  be  25  ft.  high.  Lumber  interests  and  fishing  interests  have 
both  opposed  the  proposition  and  now  it  is  stated  that  the 
work  would  be  contrary  to  a  treaty  existing  between  the 
United  States  and  Great  Britain  which  provides  that  the 
navigation  of  the  St.  John  river  shall  be  clear  and  unob- 
structed to  the  citizens  of  both  countries  from  its  source  to 
its  mouth. 

Swift  Current,  Sask. 

The  contemplated  addition  to  the  power  house  and  elec- 
tric light  plant  is  estimated  to  cost  $100,000. 

Sherbrooke,  P.Q. 

A  judgment  of  interest  was  recently  rendered  by  Mr. 
Justice  Hutchinson  in  connection  with  the  rights  of  a  street 
car  on  the  streets  of  a  city.  The  action  followed  a  rear  col- 
lision with  a  milk  wagon,  the  owner  of  the  wagon  making 
claim  for  damages.  It  was  contended  by  the  railway  com- 
pany that  the  gong  was  sounded  and  ample  time  given  the 
driver  to  get  out  of  the  way,  but  Justice  Hutchinson,  in  al- 
lowing the  milkman's  claim,  states  that  a  railway  company 
has  no  right  to  run  into  and  damage  a  citizen's  vehicle.  It 
is  suggested  however,  that  a  driver,  in  blocking  the  passage 
of  cars,  may  render  himself  liable  to  a  line  and  possibly  to  a 
claim  for  damages. 

St.  Thomas,  Ont. 

The  St.  Thomas  city  council  has  raised  the  price  of  fares 
on  the  municipal  street  railway  system  to  6  for  25c  and  8 
limited  for  25c.  In  the  past  the  tickets  have  been  8  and  10 
for  25c  for  the  same  class. 

Saskatoon,  Sask. 

The  offer  of  a  syndicate  of  several  property  owners  to 
build  an  electric  line  between  Sunderland  and  this  city  has 
been  accepted.  The  syndicate  agrees  to  construct  the  road 
according  to  the  specifications  of  Electrical  Superintendent 
Hanson,  and  then  hand  it  over  to  the  city  free  of  cost.  The 
city  on  their  part  agree  to  operate  the  railway,  giving  an 
hourly  service  between  6  a.m.  and  12  p.m. 

The  p.a.y.e.  system  has  been  inaugurated  on  the  munici- 
pal street  car  system  here. 

Toronto,  Ont. 

A  contract  has  been  awarded  by  the  Hydro-electric 
Power  Commission  of  Ontario  to  John  Hayman  &  Sons, 
London,  Ont.,  for  the  construction  of  a  sub-station  to  be 
situated  between  Brantford  and  Paris.  The  station  is  a  one- 
storey,  60  ft.  X  80  ft.,  cement  foundation,  brick  and  struc- 
tural steel  construction,  concrete  and  maple  floors,  felt  and 
gravel  roof,  fireproof  doors,  wire  glass  windows,  etc.  The 
transformer  equipment  in  this  sub-station  will  be  supplied 
by  the  Canadian  Westinghouse  Company  of  Hamilton. 

By  a  vote  of  three  to  two,  the  Board  of  Control  has 
sent  on  to  council,  a  motion  that  it  is  inadvisable  to  lay 
civic  car  lines  on  the  local  improvement  plan. 

The  New  York  State  Public  Service  Commission  has 
handed  down  an  elaborate  decision  in  the  complaint  against 
the  electric  rates  charged  by  the  private  companies  in  Buf- 
falo, N.Y.,  as  recently  investigated  before  expert  evidence 
by  that  Commission.  A  reduction  is  ordered  of  25  per  cent, 
in  the  rates  of  both  the  private  companies  operating. 

The  Board  of  Control  and  the  York  Radial  Railway 
Company  are  not  yet  able  to  agree  on  terms  in  connection 
with  the  proposal  to  double  track  upper  Yonge  street  and 
allow  a  joint  use  of  the  tracks. 

The  four  large  electric  pumps  situated  in  the  main  pump- 
ing station  at  the  foot  of  John  street  arc  now  completed. 
These  have  a  capacity  of  approximately  50,000,000  gallons 
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and  are  sufficient  to  meet  the  requirements  of  tlie  city  under 
ordinary  circumstances.  The  steam  i)lanl,  however,  will  be 
kept  as  an  auxiliary  or  for  emergency. 

I^y  a  recent  act  of  the  legislature,  the  city  of  Tornnln 
will  he  allowed  to  operate  cars  on  the  municipal  lines  on 
Sunday. 

The  city  has  been  notilied  that  tiie  application  of  the 
Toronto  and  Niagara  Power  Company  for  permission  to 
construct  its  proposed  transmission  line  along  the  Lake 
Shore,  road  has  been  approved.  It  is  understood,  however, 
that  the  proviso  is  includerl  that  all  wires  following  this 
course,  owned  by  whatsoever  company,  must  be  strung  on 
one  single  pole  line. 

The  Bell  Telephone  Company  has  secured  a  permit  for 
the  erection  of  a  $34,000  two-storey  lirick  and  steel  telephone 
exchange  near  the  corner  of  Bathurst  street  and  Helena 
avenue. 

Contracts  have  recently  been  awarded  by  the  Ontario 
Hydro-electric  Power  Commission  for  extensions  to  their 
high  tension  transmission  line  from  St.  Thomas  west  to 
Windsor  and  a  duplication  of  their  present  single-circuit  line 
from  Dundas  to  St.  Thomas.  The  Canadian  Westinghouse 
will  supply  the  transformer  and  switching  equipment  requir- 
ed, which  will  probably  be  about  5,000  h.p.  capacity  in  both 
Chatham  and  Windsor.  In  connection  with  the  second  line 
from  Dundas  to  St.  Thomas  extensions  will  be  made  to  the 
Dundas,  St.  Thomas  and  London  sulj-stations.  The  Cana- 
dian Westinghouse  will  also  supply  the  switching  equipment 
necessary  for  these  extensions.  Other  successful  tenderers 
were  the  Canadian  Bridge  Company,  Walkerville,  for  steel 
towers  and  footings;  the  Canadian  Porcelain  Company  for 
insulators;  the  Gait  Malleable  Iron  Company  for  malleable 
clamps,  and  W.  H.  Dunne,  Toronto,  for  ])ressed  steel  clamps. 

Commissioner  Harris  has  l)een  given  power  to  purchase 
car  barn  sites  in  connection  with  the  operation  of  the  St. 
Clair  avenue  municipal  line.  It  is  reported  that  tenders  will 
probably  be  called  for  the  necessary  rolling  stock  and  other 
equipments  in  the  very  near  future. 

The  Toronto  Electric  Light  Company  have  placed  an 
order  for  the  installation  of  a  7.500  kw.  steam  turbo-generator. 
The  installation  will  be  completed  about  July  1st. 

Owner,  City  Council.  Tenders  have  been  called  for  trol- 
ley wire,  cable,  suspensions,  hangers,  pull  overs,  sleeves,  ears, 
frogs,  bolts,  bonds,  etc..  for  St.  Clair  avenue. 

Truro,  N.S. 

The  Board  of  Commissioners  of  Public  L'tilities  have 
taken  evidence  on  the  questions  at  issue  between  the  town 
of  Truro  and  the  Chambers  Electric  Light  &  Power  Com- 
pany regarding  the  new  schedule  of  rates  proposed  by  the 
company  wdTich  were  to  go  into  effect  on  .April  1st. 


Vernon,  B.C. 

Tenders  were  received  up  to  April  11  by  IJ.  G.  Tate,  city 
clerk,  for  a  ten  ton  hand-operated  travelling  crane.  Mather, 
\'uill  &  Company  are  consulting  engineers. 

Vancouver,  B.C. 

i  he  iiritish  Columljia  Electric  Railway  Company  ha> 
announced  that  reductions  would  be  made  in  the  charges  lor 
light  in  wards  7  and  8,  beginning  April  1st.  It  is  also  an- 
nunced  that  the  question  of  general  reduction  in  rates 
throughout  the  city  will  be  taken  up  by  the  company. 

Weston,  Ont. 

Judge  Morgan  has  handed  down  a  decision  in  the  matter 
of  the  legality  of  the  election  of  Dr.  Irwin  and  Mr.  J.  Cruik- 
shank,  as  members  of  the  water,  lire  and  light  committee. 
'J'he  election  of  these  two  membeis  is  voided  on  the  ground 
that  they  are  high  school  trustees,  and.  as  such,  are  not 
eligible  as  members  of  the  committee. 

Windsor,  Ont. 

It  is  reported  that  an  electric  railway  line  will  be  built 
and  operated  on  the  Canadian  side  of  the  Detroit  River  l)e- 
tween  Amherstburg  and  Kingsville,  this  line  to  be  operated 
by  power  from  the  Edison  Company's  system,  Detroit,  and 
owned  by  United  States  capital. 

Winnipeg,  Man. 

Contract  has  been  awarded  to  The  Standard  Underground 
Calile  Company,  Hamilton,  Ont.,  for  30,000  ft.  rubber  covered 
cable  for  Light  antl  Power  Department. 

The  installation  of  the  ornamental  lighting  system  on 
North  Main  street  will  be  proceeded  with  with  as  little  delay 
as  possible.    The  cost  is  estimated  at  $80,000. 

Contract  has  l)eeTi  awarded  to  E.  F.  Phillips  Electrical 
Works,  Limited,  for  42, .500  lbs.  No.  0  standard  copper  cable 
of  medium  hard  drawn  bare  copper  wire.  Owner,  Board  of 
Control.    Secretary,  M.  Peterson. 

Tenders  have  been  called  by  the  Manitoba  Government 
Telephone  Department  for  the  construction  of  about  1.000 
miles  of  rural  telephone  line.  Go\'ernment  supplies  ma- 
terials. 

Owner,  Board  of  Control.  Council  have  passed  a  res.-iu- 
tion  for  ornamental  street  lights  on  Colony  street  from  Eilic; 
avenue  to  Assiniboine  River  at  an  estimated  cost  of  $7, .500. 

Welland,  Ont. 

Plans  are  in  progress  for  an  extension  to  the  Welland 
Street  Railway  system. 

Wiarton,  Ont. 

.\  by-law  was  passed  on  April  ;3nd,  authorizing  the  is- 
sue of  $6,500  debentures,  part  of  which  is  being  used  to  in- 
stall new  electric  pumps. 


The 
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—     MICAL  WORKING.  INCREASED  LOAD 
IS  SUPPLIED  WITHOUT  ENLARGING 
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IT    MEETS  EMERGENCIES 


Line  Load  amperes. 


Batteo'  ampcrei. 
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Toronto  Hydro-Electric  System 

Second  Annual  Report  of  Toronto  Electric 

Commissioners 


Commissioners'  Report 

To  His  Worship  the  Mayor  and  the  Members  of  the  Council 
of  the  Corporation  of  the  City  of  Toronto: 

Toronto. 

Gentlemen,— 

Your  Commissioners  beg  to  submit  their  Second  Annual 
Report,  accompanied  by  the  Revenue  Account  and  the  Bal- 
ance Sheet  of  the  Toronto  Hydro-Electric  System  for  th2 
year  ended  31st  December,  1912. 

The  accounts  have  been  audited  by  John  Mackay  and 
Company,  Chartered  Accountants,  Toronto,  under  the  joint 
appointment  of  the  Provincial  Hydro-electric  Commission 
and  your  Commissioners.  Their  certificate  is  appended  to 
the  accounts  in  question. 

FINANCIAL  POSITION  AS  AT  3lST  DECEMBER,  1913: 
The  operations  for  the  year  1912  have  yielded  satisfac- 
tory results.     From  the  Revenue  Account  annexed  hereto 
it  will  be  observed  that: 

The  gross  income  amounted  to  the  sum  of  ....$726,763.5;) 

The  cost  of  electric  current  and  the  expenses  of 
operation  and  management,  including  repairs 
and  maintenance,  absorbed  the  sum  of   ....  500,564.26 


Leaving  a  balance  of  net  income  of   $326,199.29 

The  interest  chargeable  against  current  opera- 
tions for  the  year,  sinking  fund  instalments 
for  the  year,  and  provision  for  the  depre- 
ciation reserve  fund,  absorbed  the  sum  of...  212,643.88 


Leaving  a  balance  of  net  surplus  earnings  for  the 
year  1913,  after  meeting  all  charges  applicable 
thereto,  to  carry  forward  to  1913  of   $  13,555.41 


It  is  to  be  especially  noted  that  the  expenses  and  charges 
generally  described  above,  and  which  have  been  defrayed  out 
of  the  year's  income,  include  the  total  cost  of  getting  busi- 
ness and  promoting  new  business.  The  expenditure  for 
advertising  and  for  canvassers,  etc.,  in  prosecuting  this  im- 
portant work  amounted  to  over  $53,000  for  the  year.  In 
view  of  the  volume  of  continuing  business  which  has  been 
procured  as-  a  result  thereof,  it  would  have  been  quite  in 
accordance  with  commercial  practice  to  carry  forward  as  a 
charge  against  future  profits  a  part  of  this  expenditure. 
Your  Commissioners,  however,  preferred  to  follow  the  con- 
servative course  of  charging  the  total  expenditure  of  the 
year  against  the  income  of  the  year. 

The  sinking  fund  accruing  to  the  almost  purely  con- 
struction period  ended  31st  December,  1911,  and  which  is 
carried  as  from  that  date  as  a  charge  against  future  profits, 
amounts  as  per  the  Balance  Sheet  to  $50,985.49.  The  final 
result,  therefore,  of  the  operations  for  1913  has  been  that 
of  discharging  in  full  the  deficiency  that  accumulated  during 
the  earlier  part  of  the  year,  when  the  revenue  was  smaller, 
and  of  accumulating  a  surplus  of  $13,555.41  to  apply  on  the 
sinking  fund   oljligations   of  the   construction   period,  thus 


leaving  only  $37,430.08  of  that  obligation  to  carry  forward 
against  future  earnings. 

The  net  earnings  are  continuing  to  improve  during  the 
current  year  in  a  satisfactory  ratio,  and  your  Commissioners 
therefore  feel  warranted  in  stating  that  the  surplus  for  the 
present  year  1913  should,  in  their  opinion,  discharge  the  bal- 
ance of  sinking  fund  liability  arising  from  the  construction 
period,  and  leave  a  margin  that  will  justify  a  reduction  of 
rates  in  1914. 

The  net  result  of  the  1913  operations  is  more  favorable 
than  was  anticipated  from  the  interim  approximate  accounts 
prepared  from  time  to  time  during  the  year.  A  very  gratify- 
ing increase  of  business  in  the  latter  part  of  the  year,  to- 
gether with  the  pleasing  reduction  of  rates  made  by  the  Pro- 
vincial Commission,  a  reduction  in  the  rate  of  interest  from 
that  on  which  the  interim  accounts  were  based,  and  other 
matters,   contributed  to   the   ultimate   satisfactory  result. 

It  is  perhaps  worth  noting  that  had  the  enterprise  been 
conducted  under  share  capital  as  an  ordinary  commercial 
corporation,  instead  of  under  debenture  capital  subject  to 
repayment,  the  provision  that  has  been  made  out  of  income 
for  interest  and  sinking  fund  instalments,  together  with  the 
surplus  carried  forward  to  next  year  (amounting  to  nearly 
$158,000)  would  have  been  available  for  dividend,  and  would 
have  permitted  the  payment  of  a  dividend  at  the  rate  of  over 
5  per  cent,  for  the  whole  year  on  the  average  capital  of  $3,- 
000,000  employed  during  the  year.  And  this  result  has  been 
efifected  on  a  scale  of  rates  very  much  lower  than  the  City  and 
the  Citizens  had  previously  enjoyed,  and  on  a  volume  of 
business  that  is  still  in  the  infancy  stage  of  development. 

The  estimated  cost  of  the  completed  plant  as  finally  de- 
cided upon  by  your  Commissioners  was  $4,500,000.  Of  this 
amount  $3,734,911.33  has  been  expended  to  the  end  of  1912, 
leaving  an  unexpended  balance  against  the  completion  of 
construction  operations  of  $765,088.67.  This  sum  will  be 
sufficient  to  complete  the  work  included  in  the  $4,500,000 
estimate. 

The  condition  of  the  money  market  during  the  past  year 
had  the  effect  of  leading  your  Commissioners  to  moderate 
the  rate  of  construction  progress,  with  the  object  of  reduc- 
ing their  financial  calls  upon  the  Corporation. 

CIVIC  SERVICES: 

Very  satisfactory  arrangements  have  been  entered  into 
with  the  Waterworks  Department,  which  should  prove  of 
interest  and  value  to  the  citizens  in  connection  with  the  most 
important  question  of  water  supply.  These  arrangements 
cover  the  maintenance  by  the  Waterworks  Department  of  a 
complete  steam  pumping  plant  to  be  used  by  it  during  "Elec- 
tric-Peak" hours,  while,  during  "Off-Peak"  hours  electric 
power  will  be  used.  This  insures  to  the  Waterworks  Depart- 
ment two  sources  of  power  supply,  thereby  protecting  the 
citizens  against  the  dangerous  risks  attendant  upon  a  single 
source  of  supply,  while  at  the  same  time  it  gives  the  Com- 
mission a  substantial  customer  for  "Ofif-Peak"  periods.  The 
(Continued  on  Page  62) 
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Revenue  Account  of  the  City  of  Toronto  Hydro-Electric 
System  for  Year  Ended  31st  December,  1912 


Section  1 — Showing  Net  Earnings  from  Total  Operations  for  year 


CHARGES 

To  cost  of  electric  current  if 

To  expenses  of  operation  and  management, 
including  repairs  and  maintenance ;  pro- 
vision for  special  depreciation  of  leaseliold 
buildings  and  improvements  ($3,041)  ;  pro- 
vision for  actual  and  contingent  losses  on 
accounts  receivable,  and  for  all  accrued 
charges  as  at  31st  December,  1912  


Amount 
104,32S.19 


To  balance- 
tion  II.  . 


-Profit   carried  forward   to  Sec- 


Total 


300,236.07 


-$  500,564.26 


220,199.20 


$  726,763.55 


INCOME 

Amount 

liy  Income  From —  ♦ 

Commercial   lighting   $  197,739.21 

Commercial   power    94,400.05 

Municipal  buildings    3,815.5.^ 

Municipal  power   100,019.38 

Municipal  street  lighting   275,600.23 

Exhibition   light   and   power    22,032.35 

Other   municipalities    2,399.77 

Sundry  other  sources   24,091.03 


Total 


-$  720,703.55 


720,763.  i 


Section  2 — Showing  Disposition  of  Net  Earnings 


To  interest  (one-half  charged  against  con- 
struction  accounts   till   30th    September..!!!  80,443.19 

To   provision   for  depreciation    68,568.20 

To  sinking  fund  instalments  for  year,  in- 
cluding amount  accrued  at  31st  December, 
1912,  and  interest  on  past  due  instalments  57,032.49 


To  balance,     representing     surplus  profits 
carried  forward  to  1913   


212,643.88 


13,555.41 


$  220,199.29 


l>y   i)rofit   brought    down   from   Section  II. 


226,199  20 


226,199.29 


Balance  Sheet  as  at  31st  December,  1912,  of 


ASSETS 
FIXED 


."V  mount 


Total 


To  Capital  Expenditure  on — 

Lands,  buildings,  transmission  system, 
sub-station  equipment  and  feeder  sys- 
tem, distribution  system,  municipal  street 
lighting  system,  line  transformers,  meters, 
equipment  and  devices,  general  office  stores 
department,  utility  department  and  miscel- 
laneous equipment  and  Exhibition  con- 
struction and  equipnient  .$3,672,800.22 


Leasehold   premises    and  improvements. 


62,111.11 


-$3,7.34,911.. 33 


LIQUID 

To  stores  on  hand  •■   $  ■r?^'^???'?? 


314,733.13 
4,904.13 
1,074.40 
8,546.35 


To  accounts  receivable   (cash  value)   

To  cash  on  hand  and  in  bank  

To  prepaid  charges  

To   City    Treasurer's   suspense   account    . . . 

To  sinking  fund  suspense  account — for 
amount  of  sinking  fund  instalments  ac- 
crued during  construction  period  and  car- 
ried forward  as  a  charge  upon  future 
profits  $  50,985.49 


-$  583,201.50 


50,985.49 


$4,369,158.38 


the  City  of  Toronto  Hydro-Electric  System 

LIABILITIES 

ON  CURRENT  ACCOUNT 

I!y  Sundry  Accounts  Payable — 

Including  charges   accrued   to   date   $  43-3,287.30 

By  Corporation  of  the  City  of  Toronto — 

Interest  to  date,  including  $8,546.35,  under 

adjustment    94,989.54 

o.  ,  .  J   528,276.84 

liy  Sinking  iund — • 

Instalments  due  and  accrued  to  date  to 
extinguish  capital  debt  to  Corporation 
of  the  City  of  Toronto  by  1st  July,  1948, 
the  date  on   which   the   city  debentures 

'^"^   100,610.51 

Interest  to  date  on   past   due  instalments 

of  sinking  fund   2  007  47 

 '■  $  108,617.98 

ON  CAPITAL  ACCOUNT  ^  636.S94.S2 

By  Corporation  of  the  City  of  Toronto — 
Advances  under  by-law   No.  5,030,  includ- 
ing   interest    capitalized    thereunder    ...$2  539  005  00 
Advances  under  ]!y-law  Xo.  5,918,  includ- 
ing  interest    capitalized    thereunder    ...  1,108,093.35 

 '■  $3,647,098.95 

ON  SURPLUS  ACCOUNT 
liy  Depreciation  Reserve  Fund — 

In  respect  of  general  system,  after  provid- 
ing out  of  income  for  repairs  and  main- 
tenance  of  buildings,   plant,   and  equip- 

•"^"^  $  68,586.20 

In  respect  of  leasehold  buildings  and  im- 
provements   3,041.00 

 ?  71,609.20 

By  surplus  Earnings  for  Year — 

After  iiroviding  for  expenses  of  operation, 
management  and  maintenance,  for  actual 
and  contingent  losses,  and  for  interest 

depreciation,  and  sinking  funds   '  13,555.41 

  85.164.01 

$4,3Ck9.15S.;!s 


62 


THK    tLECTRiCAL  NEWS 


estimated  cost  to  the  Waterworks  Department  of  maintain- 
ing under  this  combination  the  two  sources  of  supply  does 
not  exceed  the  cost  of  maintaining  the  steam  plant  alone 
under  the  old  arrangements.  The  Civic  Street  Car  System 
is  also  being  successfully  operated  with  electric  power  fur- 
nished by  the  Commission. 

GROWTH  OF  CITY  AND  ITS  OBLIGATIONS: 

Attention  is  drawn  to  the  fact  that  the  growth  of  the 
city  will  necessitate  from  time  to  time  capital  extensions  to 
the  Hydro-electric  System.  The  mileage  of  the  streets  of 
the  city  was  increased  during  1912  from  about  408  to  508 
miles;  the  population  is  increasing;  industrial  activity  shows 
no  sign  of  abatement;  and  the  services  to  the  public  which 
the  Hydro-electric  System  was  established  to  render  must 
be  adapted  to  the  enlarging  conditions  and  to  the  increasing 
demand  that  will  arise  therefrom.  The  undertaking  as  con- 
firmed by  the  public  at  the  time  of  the  passage  of  the  last 
By-law  provided  for  13,000  services,  while  at  the  present  time 
nearly  17,000  services  are  established.  While,  however,  these 
conditions  will  compel,  from  time  to  time,  enlargements  of 
the  system,  it  is  to  be  noted  that  the  system-  as  it  stands  to- 
day is  capable  of  bearing  the  load  of  greatly  increased  de- 
mands from  the  public  at  large.  Wherever  Hydro  lights  are 
to  be  found  in  the  streets,  there  is  room  and  there  are  facili- 
ties for  extending  the  service  to  the  public. 

GENERAL  CONDITIONS: 

That  the  work  accomplished  to  date  has  been  productive 
is  sufficiently  evidenced  by  the  annexed  accounts.  It  has 
not,  however,  been  free  from  difficulties.  On  the  contrary, 
your  Commissioners  have  had  to  deal  with  serious  and  exact- 
ing administrative,  construction  ,and  technical  problems  which 
have  laid  upon  them  an  arduous  burden  of  work.  Nor  is 
this  work  by  any  means  finished.  The  potentialities  of  the 
system  are  very  great.  The  development  of  a  perfect,  fric- 
tionless,  and  economical  organization  adapted  to  the  in- 
creasing needs  of  the  public  and  to  the  enlarging  area  of 
the  city  will  always  impose  a  burden  of  responsibility  and 
concentrated  work  upon  those  to  whom  it  is  entrusted. 

The  final  result  of  this  venture  into  a  new  and  wide  field 
by  Commission  government  under  municipal  auspices  will 
also  exert  a  great  influence  on  the  future  limits  of  muni- 
cipal enterprise.  This  additional  responsibility  is  deeply  felt. 
Your  Commissioners  have  absolute  confidence  in  the  out- 
come. 

For  the  confidence  and  the  sympathetic  support  extended 
by  the  Prime  Minister  of  the  Province,  Sir  James  Whitney, 
by  the  Provincial  Hydro-electric  Commission,  by  the  Board 
of  Trade  and  the  Manufacturers'  Association,  by  the  press 
as  a  whole,  and  for  the  active  support  rendered  by  the  muni- 
c'pal  corporation  of  the  City  of  Toronto,  and  by  the  citizens 
at  large  during  the  past  year,  they  are  deeply  grateful.  Such 
support  and  confidence  can  but  stimulate  them  to  further  ex- 
ertion in  the  work  to  which  the  city  is  now  finally  committed. 

[■Respectfully  suljmitted  on  behalf  of  the  Commissioners, 
P.  W.  ELLIS,  H.  C.  HOCKEN, 

Chairman.  Mayor. 

Toronto,  Canada,  4th  April,  191.'!. 

GROWTH  DURING  1912: 


The  growth  in  the  services  rendered  the  public  during 
the  year  1912  is  striking,  as  the  following  table  shows: 


Particulars 

At  Jan  ], 

At  Dec. 

31 

1912 

1912 

Increase 

13,8."i8 

9,957- 

—255% 

Lamps  in  use  

87,270 

.300,024 

212,754- 

— 2447r 

Street  lanterns  in  use 

.  .  .  18,800 

33,824 

15,024- 

—  80% 

Connected  load,  h.p.  . 

.  .  .  10,811 

54,655 

43,844- 

— 405'V' 

Jan. 

Dec. 

Pealc  load,  h.p  

5,934 

17,198 

1  1 ,264- 

—190'';; 

AUDITOR'S  REPORT 

Toronto  General  Trusts  Building, 

85  Bay  Street,  Toronto,  3rd  April,  1913. 

The  Toronto   Electric  Commissioners, 
Toronto. 

Gentlemen, — 

We  beg  to  annex  hereto  the  Revenue  Account  for  ihc 
year  ended,  and  the  Balance  Sheet  as  at  31st  December,  1912, 
of  the  Toronto  Hydro-electric  System.  We  have  audited 
the  books  and  accounts  of  the  System  from  the  1st  June. 
1911 — the  date  upon  which  you  assumed  control  of  the  ad- 
ministration— to  the  31st  December,  1912.  The  expenJiture 
upon  the  System  from  its  inception  until  the  31st  May,  1911, 
(during  which  time  it  was  administered  by  the  municipol  cor- 
poration of  the  City  of  Toronto),  amounting  to  approxi- 
mately .$1,400,000,  has  not  been  audited  by  us,  and  we  there- 
fore assume  no  responsibility  in  connection  therewith.  Sul)- 
ject  to  this  reservation,  we  certify  as  follows: — 

(1)  No  expenditure  has  been  charged  to  Capital  Account  ex- 
cept such  as  is  properly  attributable  thereto.  That  por- 
tion of  the  interest  which  constitutes  an  integral  part 
of  the  cost  of  construction  has  been  charged  there 
against.  By-law  No.  5,918  of  the  City  of  Toronto  author- 
izes the  issue  of  $2,200,000  of  debentures  for  the  express 
purpose  of  providing,  inter  alia,  for  the  said  interest 
charge. 

(2)  The  Income  Account  for  the  year  has  been  charged  not 
only  with  the  usual  expenses  of  operation  and  manage- 
ment, but  with  the  whole  of  the  cost  of  getting  new  baoi- 
ness,  no  part  of  which  has  been  carried  forward;  and 
with  provision  for  actual  and  contingent  losses,  for  spe- 
cial and  general  depreciation  in  addition  to  the  cost  of 
repairs  and  maintenance,  for  interest  chargeable  against 
current  operations,  and  for  the  full  requirements  of  the 
sinking  fund  necessary  to  extinguish  the  debt  incurred. 

(3)  The  inventories  of  stores  on  hand  at  31st  December, 
1912,  while  checked  by  us  as  to  calculations — have  been 
accepted  in  the  usual  way  as  to  quantities  and  prices  on 
the  certificates  of  responsible  officers.  The  inventory  of 
stores  on  hand  at  31st  December,  1911,  amounted  to  ap- 
proximately $113,000  less  than  the  stores  which,  accord- 
ing to  the  books,  should  have  been  on  hand  at  that  date. 
The  missing  stores  in  the  interval  have  been  traced 
and  satisfactorily  accounted  for,  except  to  the  extent  of 
$6,562.06.  In  our  opinion,  after  full  inquiry,  there  is  little 
doubt  but  that,  subject  to  the  usual  wastage,  which  itself 
is  a  charge  upon  the  operations  causing  it,  the  stores  re- 
presented by  this  deficiency  were  consumed  upon  con- 
struction operations  and  through  oversights  in  the  stores 
department  not  charged  thereagainst.  The  amount  has 
therefore  now  been  charged  against  Capital  Expenditure 
Account. 

(4)  Our  requirements  as  Auditors  have  been  complied  with, 
and  in  our  opinion  the  annexed  Revenue  Account  and 
Balance  Sheet  are  properly  drawn  up  so  as  to  e>fhibit 
a  true  and  correct  view  of  the  state  of  the  affairs  of  the 
enterprise. 

We  may  add  that  the  interim  approximate  accounts  pre- 
pared from  time  to  time  during  the  year  subject  to  adjust- 
ment in  some  important  matters,  showed  a  less  favorable 
result  than  is  disclosed  by  the  annexed  accounts,  for  the  rea- 
son that  in  the  interest  of  safety  they  were  loaded  for  con- 
tingencies to  a, greater  extent  than  has  proved  necessary. 
Respectfully  submitted, 

JOHN  MACKAY  &  CO.,  Auditors. 
Chartered  Accountants. 
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TEN  POINTS 


of  EXCELLENCE 


1.  The  scale  is  uniform 
tliroiighout  tlie  entire  range 
of  deflection. 

2.  Tlie  readings  can  be 
made  with  practically  the 
same  precision  on  violently 
fluctuating  loads  as  on 
steady  loads. 

.3.  The  indications  aie 
equally  accurate  on  direct- 
current  circuits  or  on  al 
ternating-ciirrent  circuits  of 
any  frequency,  power-factor 
or  wave  form  within  com- 
mercial limits.  Therefore, 
these  watt-meters  can  be 
calibrated  with  direct-cin- 
rent  and  used  on  alternat- 
ing-current circuits  without 
change  of  calibration. 

4.  The  scale  is  flat  and  is 
therefore  easily  read. 

5.  The  pointer  is  entirely 
free  from  vibration  produced 
by  mechanical  resonance. 

6.  The  power  consump- 
tion is  extremely  small. 

7.  They  have  a  large  over- 
load capacity,  which  will 
allow  the  measurement  of 
full  power  at  power-factors 
below  0.50. 


ELECTRICAL  INSTRUMENT 


NEWARK.N.J..U-SA 


Weston  Electrical  Instrument  Company, 


New  York,  114   Liberty  St. 
Chicago,  1504  Monadnock  Blk. 
Boston,  176  Federal  Street. 
Philadelphia,  342  Mint  Arcade. 
Birmingliam,  Brown  Marx  Eldg. 


Detroit,  44   liulil  Block. 
St.  Louis,  915  Olive  Street. 
Denver,  2.31  15th  Street. 
San  Francisco,  682  Mission  St. 
Cleveland,  1729  E.  12th  Street. 


Toronto,  70  Bay  Street. 


Montreal 
Winnipeg 
V^ancouver 
Calgary 


Northern  Electric 
&  Mfg.  Co. 


.S.  I  Ley  are  far  rnoie  it 
liable  and  durable  than  any 
commercial  wattmeter  here 
tofore  built. 

9.  They  are  accurate  with- 
in the  limits  of  scale  read- 
ing, regardless  of  changes  in 
temperature ,  frequency,  pow- 
er-factor and  wave  form, 
within  the  range  of  com- 
mercial practice. 

10.  The  zero  position  of 
the  pointer  can  be  adjusted 
from  the  outside  without 
removing  the  instrument 
from   the  board. 

In  the  Weston  Switch- 
board Wnttmeter  every  here- 
tofore existing  difficulty  has 
lieen  satisfactorily  overcome 
by  intelligent  design  and 
skillful  construction  and  the 
results  attained  with  these 
instruments  are  far  in  ad- 
vance of  anything  ever  ar- 
comijlished  in  the  art  of 
commercial  electrical  mea- 
surement. Send  for  cata- 
logue giving  full  information 
regarding  our  complete  line 
of  A.C.  Switchboard  Indi- 
cating Instruments,  Volt- 
meters, Ammeters,  Wa't- 
meters.  Synchroscopes,  Pow- 
er Factor  Meters,  Frequency 
Meters,  also  D.C.  Instru- 
ments. 

Main  Offices  and  Works 
NEWARK,  N.  J. 

Loudon,   Atidrey    Hou.=e,  Ely 

Place,  Holborn. 
Paris,  12  Rue  SI.  (ieorge. 
Berlin,  Genest  St.  5,  Schoenberg. 
Johannesburg.    So.    Africa,  F. 
Pcabody  P,ice.  Standard  Bank 
Building.  Harrison  St. 


Banner 


TRADE  MARK 


Lighting  Fixtures 

Write  to  us  for  the  latest  designs  in  "  up-to- 
date  "  electric  fixtures. 

Fixtures  made  from  original  drawings  on  short 
notice. 

Qntario  ^ntcm  &  jamp  (^^ 

HAMILTON ,  CANADA. 
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Condensed  Department 


FOR  SALE 


RATE 


„    ...  .      1    2  cents  a  word  per  inser- 

Positions  Vacant       ]-  . 

J  tion. 


Positions  Wanted 
Positions  Vac 
Miscellaneous. 

Tender  advertisements,  equipment  for  sale, 
etc.,  15  cents  per  agate  line  (14  agate  lines 
make  one  inch)  per  insertion. 

Advertisers  who  wish  to  conceal  their  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
number   without   extra  charge. 


Car  Ventilating  Systems 


The  Vacuum  Car  Ventilating  Company  has 
commenced  manufacturing  Mechanical  Car  Ven- 
tilating Systems  under  Canadian  Patent  No. 
12S07O,  dated  September  13,  1910,  and  is  pre- 
pared to  furnish  same  on  demand.  For  detailed 
information  and  prices,  address  Lock  Box  No. 
25,  Windsor,  Ont.  10-t.f. 


For  Sale 


The  Corporation  of  Hespeler  will  have  for 
sale   shortly  : — 

One  12  X  12  Goldie  Ideal  Engine,  315  r.p.m. 

One  C.Ci.E.  2300  volt,  26  ampere,  single  phase, 
CO  cycle  Generator. 

A  number  of  5  kw.  Transformers  and  also  a 
number  of  60  cycle  meters. 

All  of  the  above  plant  is  now  in  commission 
and  is  being  discarded,  making  way  for  a  25- 
cycle  installation. 

Kindly  address  any  enquiries  to  the  Chairman, 
Hydro-Electric  Power  Commission,  Corporation 
of  Hespeler,  Hespeler,  Ont.  6-7 


One  50  h.p.,  25  cycle,  3-phase,  550  volt  C.  G. 
E.  induction  motor.  Complete  with  pulley  base 
and  starting  box.  Practically  new.  The  Hes- 
peler  Furniture   Co.,   Hespeler,   Ont.  7-9 


Situations  Vacant 


WANTED — Operators  familiar  with  A.C. 
Generators.  Box  751,  Electrical  News,  Toronto, 
Ont.  7.9 


If  YOU^  m  WORTH 
ADVERTISING. 


MOONLIGHT  SCHEDULE 
FOR  MAY,  1913 


Courtesy  of  the  National  Carbon  Company,  Cleveland. 


Date. 

Light. 

Date. 

Extinguish. 

No.  of 
Hours 

May  1 

7  20 

May  2 

4  20 

9  00 

2 

7  20 

3 

4  20 

9  00 

3 

7  20 

4 

4  20 

9  00 

4 

7  30 

5 

4  20 

8  50 

5 

7  30 

6 

4  10 

8  40 

6 

7  30 

7 

4  10 

8  40 

7 

7  30 

8 

4  10 

8  40 

8 

7  30 

9 

4  10 

8  40 

9 

7  30 

10 

4  10 

8  40 

10 

10  30 

11 

4  10 

5  40 

11 

11  10 

12 

4  10 

5  00 

12 

11  50 

13 

4  lO 

4  20 

14 

0  10 

14 

4  00 

3  50 

15 

0  40 

15 

4  00 

3  20 

16 

1  00 

16 

4  00 

3  00 

17 

1  30 

17 

4  00 

2  30 

18 

1  50 

18 

4  00 

2  10 

19 

No  Light 

19 

No  Light 

'  20 

No  Light 

20 

No  Light 

21 

7  40 

21 

10  50 

3  10 

22 

7  40 

22 

11  50 

4  10 

23 

7  40 

24 

0  30 

4  50 

24 

7  40 

25 

1  10 

5  30 

25 

7  40 

26 

1  40 

6  00 

26 

7  50 

27 

2  10 

6  20 

27 

7  50 

28 

2  30 

6  40 

28 

7  50 

29 

2  50 

7  00 

29 

7  50 

30 

3  10 

7  20 

30 

7  50 

31 

30 

7  40 

31 

7  50 

Juii.  1 

3  50 

8  00 

Total  Hours  175  40 


UNION  MOTORS  FOR  ALL  INDUSTRIAL  PURPOSES 


Montreal 


Stock  carried  in 

Toronto 


Winnipeg 


ARC 
LAMPS 


DYNAMOS 


MOTOR 
GENER- 
ATORS 


TRANS- 
FORMERS 


STORAGE 
BAT- 
TERIES 


INSTRU- 
MENTS 


A  photographic  view  of  one  bay  in  the  Factory  showing  Union  Dynamos  and  Motors  in  process  of  manufacture. 


Canadian  Union  Electric  Co. 

Limited 

122  Wellington  St.  West,  TORONTO— TeL  Adel.  3150 
9  St.  Nicholas  St.  Montreal 


Mainer  Electric  Co.,  Limited 

61-63  Albert  St.,  Winnipeg,  Man. 

Representatives  for  Manitoba,  Saskatchewan,  Alberta. 


THE    ELECTRICAL  NEWS 


65 


Desk  Fan 


Telephone  Booth  Fan 


Electric  Fans 
1913 


Always 
Remember 
C.  G,  E. 
Quality 


Reputation 
won  by 
Merit 


Oscillating  Bracket  Fan 


Ceiling  Fan 


Our  1913  Fans  are  thoroughly 
representative  of  both  merit  and 
quality  and  well  worth  your  careful 
consideration. 

We  suggest  that  you  endeavour 
to  anticipate  your  requirements  well 
in  advance — Place  your  orders  early 
and  not  be  caught  without  stock  when 
the  warm  weather  arrives. 

Our  nearest  district  office  will  be 
pleased  to  give  you  new  descriptive 
matter  and  latest  prices. 


Ventilating  Fan 


Canadian  General  Electric  Co.^  Limited 

Head  Office :  TORONTO 

Montreal  Halifax  Ottawa  Cobalt  Porcupine  Winnipeg  Regina  Saikatoon 

Calgary  Edmonton  Vancouver  Victoria  Nelson  Prince  Rupert 
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A  Live  Fan  Proposition 
For  Live  Dealers  ! 


This  will  be  a  bigger  "Standard''  Fa  i  season  than  ever  before.  Hundreds 
of  wide-av/ake  electrical  dealers  who  hwe  seen  the  demand  for  "Standard" 
Fans  grow  amazingly  from  year  to  year  have  already  sent  in  their  orders.  If 
you  haven't  made  your  arrangements  for  "STANDARD"  Fans  for  the  coming 
season,  we'd  advise  writing  for  our  proposition  without  delay. 


New  8-inch  Induction  Type  in  Wall 
Bracket  Position 


made  in  a  full  assortment  for  either  direct  or  alternating  current.  We  have  just 
perfected  a  splendid  seller  for  home  use,  a  new  induction  type  8-inch  Fan,  finished 
in  a  superb  black  enamel  with  guard  and  blades  in  brushed  brass  as  the  standard, 
or  finished  entirely  in  any  of  the  popular  plated  finishes,  or  in  white  enamel — 
whatever  finish  may  be  desired. 


Write  for  full  details  concerning 
plan  for  dealers. 


"Standard"  Fans  and  facts  about  our  liberal 


New  8-inch  Induction  Type  in 
Desk  Position 


THE  ROBBINS  &  MYERS  CO- 

Springfield,  Ohio 

We  also  manufacture  a  complete  line  of  small  D.  C.  and  A.  C.  Motors  for  all  purposes. 


The  CANADIAN  BRITISH 
ENGINEERING  COMPANY 

LIMITED 

WINNIPEG  BRANCH     -     324  Smith  St.,  Winnipeg 

Wholesale  Electrical  Supplies 

A  lar^e  and  varied 
stock  carried  at  our  Winnipeg  warehouse 
including 


Wires  and  Cables 
Conduits 

Conduit  Fittings  and  Boxes 

Switches 

Fuses 

Cutouts 

Sockets 

Receptacles,  etc. 


Mazda  and  Carbon  Lamps 

Street  Light  Fittings 

Telephones 

Bells  and  Fire  Alarms 

Dry  Cells 

Secondary  Batteries 

Heating  and  Cooking  De^ 

vices 
Electric  Motors 
Electric  Meters 


OUR  ENDEAVOR 

is  to  ship  standard  supplies  the  day  order  is  received 
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Rubber  Covered  Wires 

and  Cables 

For  Power,  Light  and  Telephone  Work 

INCANDESCENT  LAMP  CORD 
FLEXIBLE  SWITCHBOARD  CABLES 

Special  Cords  and  Cables  for  all  kinds  of  Electrical  Work 


Prompt  Shipments  from  Canadian  Factory 

Boston  Insulated  Wire  &  Cable  Co. 

Canadian  Office  and  Factory  : 

Hamilton,  Ontario 


Electric  Motors  for  all  Purposes 

Curve  Drawing  Meters.    Portable  Type  for  Factory  Use 


The 
"  Lancashire  " 
Ball  Bearing 
Induction 
Motor 


"  Elliott  " 
Electrical 
Instruments 


Motor  Generator — 300  K.W.  for  Traction  Service 

The  Lancashire  Dynamo  and  Motor  Co.  of  Canada,  Ltd. 


Montreal 


Toronto 
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AN  of  the 


HOUR 


He  TELEPHONES  instead  of  writing,  walking,  or  riding,  whenever  he 
can,  therefore  saves  energy  and  doubles  his  efficiency. 

The  more  subscribers  can  be  induced  to  telephone  the  greater  will  be 
the  demand  for  your  service  and  new  contracts. 

The  better  the  telephones,  the  greater  inducement  to  use  them,  and 
the  better  the  service,  the  greater  the  need  of  it  becomes.  Here  is 
where  really  fine  equipment  is  the  best  possible  directory  builder. 

The  telephone  today  is  not  used  but  a  fraction  of  what  it  will  be  a 
few  years  hence.  Therefore,  the  better  the  apparatus  ( which  means 
better  service),  the  faster  will  its  use  spread. 

Thousands  of  wasted  steps  are  taken  daily ;  thousands  of  pounds  of 
shoe  leather  worn  out  uselessly,  and  what  is  perhaps  the  most  im- 
portant of  all,  hours  of  valuable  time  are  thrown  away;  90  per  cent 
of  which  can  be  saved  by  telephoning. 

The  highest  class  telephone  service  known  to  the  telephone  field  to- 
day is  exemplified  in  the  Kellogg  equipment.  Every  part  in  its  con- 
struction is  sound. 

Send  for  our  bulletins.  They  are  REAL  sources  of  information.  Not 
merely  a  description  of  the  apparatus  but  simple  readily  understood 
explanations  of  its  operation. 

KELLOGG  SWITGHBOARD  &  SUPPLY  GOMPANY 

MAIN  OFFICE  AND  FACTORY:  CHICAGO 

RECINA  BRANCH  :  DEEPING  ELECTRIC  LIMITED        -         WINNIPEG  BRANCH :  HOUSTON  &  COMPANY,  LIMITED 
VANCOUVER  BRANCH:  B  C.  HOLST  &  COMPANY  43  LEIGH-SPENCER  BLDG. 
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Felt  Washers,  Packing's  or  anything" 
else  in  Mechanical  Felt  Goods  in 
any  size 


carried,  now  made  in  Canada  and 
shipped  within  twenty-four  hours 
after  receipt  of  order. 

Send  us  your  orders. 

Booth  Felt  Co.,  Limited 

Gananoque,  Ont. 
Branch  of  N.  E.  Booth,   Brooklyn,  N.  Y. 


Sparkless  Commutation  Demands 

CERTAIN,  DEFINITE  BRUSH  RESISTANCE 

depending  upon  the  design  of  the  motor  or  generator.  Further— 

A  Definite  Degree  of  Abrasiveness 
Is  Necessary  in  Brushes 

to  keep  the  mica 
insulation  of  the 
commutator  flush 
with  the  coppei' 
segements. 

TUNGSTEN 
Pure  Carbon 
Brushes 

are  classified  in  an 
entirely  new  way 
which  makes  it 
easy  to  select  the 
brush  best  suited 
to  your  service. 
We  classify 
brushes  with  re- 
spect to  voltage, 
current  density, 
resistance  per 
cubic  inch  and  a  b- 

rasiveness  the 

latter  under  seven  divisions. 

Pure  Carbon  Company 

WellsviUe,  N.  Y. 


npHE  difference 
between  reli- 
able and  unreliable 
light    and  power 

cables  is  the  differ- 
ence between  good 
service  and  bad,  pro- 
fitable and  unprofit- 
able operating  con- 
ditions, success  and 
failure  in  your  busi- 
ness. 

The  only  real  guar- 
antee   of  reliability 
is  manufacturing 
experience. 
"STANDARD"  Light  and  Power  Cables 

are  guaranteed  by  over  a  third  of  a  century's 
saccessful  experience  in  the  manufacture  of  electric 
cables.    We  can  afford  to  stand  back  of  our  product. 

Gef  our  prices  before  buying. 

Standiard  Underground^  Cable  Co., 

of  Canada,  Limited 

Hamilton,  Ont. 

Montreal,  Que.  Winnipeg,  Man. 

Boston,  ^lass.  Seattle,  Wash. 


Varnished  Clotli  Cable 


Steel 
Transmission 
Structures 

Flexible  Transmission  Tovv'ers 
Catenary  Bridges 

Archbold-Brady 
Company 

Syracuse,   N.  Y. 


Narrow  base  pole,  carrying  60,000  volts  on  tran*- 
miasion  line  of  Auglaize  Power  Co.  between  Defiance 
and  Toledo,  Ohio. 

A-Frames  structures  in  the  distance. 
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Pole  &  Tie  Co. 


S  South  Wabash  Ave. 
Chicago  Illinois 


Our  yards  are  located 
adjacent  t  o  Canadian 
Territory  which  guaran- 
tees 

Our  Motto 
Service  Price  Quality 
Try  Us  Once 


John  Starr,  Son  &  Co. 

Limited 

158  Granville  St.      -      HALIFAX,  N.  S. 

Electric 
Lighting 
Supplies 


Lamps,  Sockets,  Rosettes,  Wires,  Cords, 
Conduit,  Moulding,  Switches,  Cut- 
OuTs,  Fixtures,  etc.,  etc. 

Large  Stocks        -        Prompt  Shipments 
Write  Us  for  Low  Prices 


^  CEDAR  POLES  p 


E 
D 
A 
R 


We  have  large  stocks  of 
them  for  prompt  shipment 
at  low  freight  rates. 


National  Pole  Co. 

Escanaba,  Mich. 


O 

L 
E 
S 


Cross- Arms 


Our  specialty  is  man- 
ufacturing Cross-Arms 
from  sound  straight- 
grained  Douglas  Fir. 

No  order  too  large 
for  us  to  fir.  nor  too 
small  to  receive  careful 
attention. 


Send  us  your  specifications  and  get 
our  prices  before  placing  your  orders. 


Cameron  Lumber  Co. 


Limited 


Mills  and  Office 


VICTORIA,  B.  C. 


By  Confining  our  Efforts  to  the  Manufac« 
ture  of  Single  Phase 
Apparatus   it  is  pos« 
sible  to  build  


Single  Phase 
Motors 

with  a  I'efinemeut 
that  is  seldom  found 
in  a  motor  factory. 

The  use  of  stand- 
ard gauges,  micro- 
meters, automatic 
and  special  machin- 
ery and  a  rigid  in- 
spection of  raw  and 
finished  material  re- 
sults in  a  reliable 
and  dependable 
motor — one  you  are 
saft!  in  buying  or 
advocating  the  use 
of. 


%  to  40  Horse  Power— 25  to  140  Cycles 


aniifactni  ed  by 

CENTURY  ELECTRIC  CO. 


19th  &  Olive  Streets 


St.  Louis,  Mo. 


Canadian  Repkesentatives 
Jones  &  Moore  Electric  Co,  Ltd,  Hinton  Elec.  Co.,  Ltd., 

District  Sales  Agents,  District  Sales  Agents, 

2!)1  Adelaide  St.  W.,  Vancouver    -  Victoria 

Toronto,  Ont.  British  Columbia. 

Mainer  Er.EorKic  Co.,  Ltd, 
District  Sales  Agents,    61  Albert  St.,  Winnipeg. 

The  CANADIAN  FAIRBANKS-MORSE  CO.,  LTD. 

Montreal,  Calgary,  Edmonton,  Ottawa,  Toronto,  St.  .John,  Van- 
coviver,  Victoria,  Winnipeg,  Kegina,  Saskatoon 
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British  Columbia 
Cedar  Poles 

Your  orders  will  be  shipped  from 
Canadian  yards  exclusively. 

Over  100,000  seasoned  poles  of 
guaranteed  quality  mean 

"Good  Poles  Quick'' 

Get  our  prices  before  you  place 
your  orders  for  this  season's 
requirements. 

The  Lindsley  Brothers  Co. 


Spokane 


Washington 


Toronto  Representatives  :— Construction  &  Supply 
Co.,  Bell  Telephone  BIdg 


24  Cedar  Pole  Yards 

In  B.  C,  Idaho  and  Washington.  We  Ship  From  Our 

British  Columbia  Stocks 

TO 

Quebec      Ontario  Manitoba 
Alberta  and  Saskatchewan  Points 

Ijg^    Write  for  Delivered  Prices  on 

WESTERN 
RED  CEDAR  POLES 

Western  Lumber  &  Pole  Co. 

Main  Office  :     DENVER,  Colo. 


CRAWFORD  POLES 

in  life,  .streiiglh  and  appcaranct! 
aie  all  thai  telephone  huyeis  ean 
ask.    Piiee  is  O.  K.  Write 


Crawford  Cedar  Co. 

Menominee,  Mich. 


"Pittsburg"  Insulators 

WHY    YOU    SHOULD    USE  THEM 

QUALITY 
DESIGN 

UNIFORMITY 

SATISFIED  USERS 


PITTSBURG"  Insulators 

are  designed  and  made  to  give  the  maximum 
efficiency  under  the  most  severe  conditions. 
Uniform  glaze,  body  and  appearance.  Made 
for  voltages  from  4,000  upward. 


HIGH 


THE  PITTSBURG 
VOLTAGE    INSULATOR  CO. 


Main  Office  and  Factory,  DERRY,  PA. 

Toronto  Representatives  :  Construction  &  Supply  Co., 
Bell  Telephone  Bldg. 


POLES 


Western 
Cedar 


PILING 


We  brag  about  the  Service  we  give. 

B.  J.  Carney  &  Co. 

E.  R.  Brande,  Manager,  jM.  P.  Flannery,  Manager, 
SIS)  Broad  Street,  Grinnell.  la.      Ii06  Pmil.-en  BUlg..  Spokane.  Wash. 

fiKO.  U.  B.\coN.  Managror,  Medical  Hall  Block.  Rcgina.  Sask. 

Yiirds  in  Washington  at\d  British  ("olunihia. 

Couirnit  US  to  fucfiiorv. 
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More  Simplex  Electric  ranges,  Electric 
irons,  etc.  will  be  nsed  this  year  than  ever 
before. 

You  want  to  sell  your  proportionate  share. 
Educate  your  customers  early  in  Simplex 
goods  before  motor  trips  and  other  out- 
door "distractions"  make  them  harder  to 
interest. 

You  want  enough  Simplex  appliances  to 
make  an  impressive  display. 

Send  in  your  order  now 

SIMPLEX  ELECTRIC 
HEATING  COMPANY 

BELLEVILLE,  ONT. 

CHICAGO,  15  S.  Desplaines  St.  CAMBRIDGE,  MASS. 

SAN  FRANCISCO.  612  Howard  St. 


Clock  movement: 
bnproved,  power- 
ful, built  in  our 
own  fftctory. 


Fly  whee!  oper-- 
&te«  switch.  Re- 
lea  Bed  by  Trip 
Hands  on  clock 
dial  coming  in 
contact  with  Trip 
Lever. 


CAMPBELL  TIME  SWITCH 

THE  BEST  (PATENT) 


Regulate 
Clock 


Pointer  indicates 
time  on  clock 
dial. 


Clock  Dial  re- 
ives carrying 
Trip  Hands  with 
iL  Set  by  loosen- 
ing thumb  nut. 


Geared  lock. 
Draws  door  tight 
round  to  a 
rubber  gasket 


Weather  proof 
iron  box- 


Sead  for  Price  List 
CAMPBELL  ELECTRIC  CO.,  LYNN,  MASS. 

Canadian  Ropresentati re —Irving  Smith,  406-7  St.  Nicholas  Bldg., 
Montreal 


MICA 


KENT  BROTHERS 

Kingrston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 
Canadian  Amber  Mica. 
Thumb    Trimmed,    Cut    to  Size, 
Splittings,    Discs,    Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


THE 

MANHATTAN 

Electrical  Supply  Co. 

Manufacturers  of 
Telegraph  and  Telephone  Instruments  and  Supplies 
Wireless  Outfits 

Fire  and  Burglar  Alarm  Apparatus 
Annunciators — Letter  Boxes — Speaking  Tubes 

Electric  Heating  and  Cooking  Apparatus 

Electric  Bells — Push  Buttons 
Testing  Instruments 

Ignition  Apparatus 

Automobile  and  Motor  Boat  Supplies 

Medical  Batteries — Massage  Vibrators 
Electric  Toys  and 
The  Red  Seal  Dry  Battery 

**  Something  Electrical  for  Everybody. 

For  catalogues  and  full  information  address 

FR.ANK    G.  SCOFIELD 

REPRESENTATIVE  FOR  ONTARIO 
702  LUMSDEN  BLDG.         >-         TORONTO,  ONT 


Buy  National  Wirum  Lamps 

The  kind  that  do  not  break  and  the  only 
ones  to  retain  their  ductiHty  through  Hfe 

WRITE    US    FOR  PRICES 


National 
Engineering 
Company 

Limited 
1 1  St.  Sacrament  Street 
MONTREAL 

Telephone  Main  48 
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ELECTRICAL  MACHINERY 

AND  REPAIRS 

Armatures  Complete 
Armatures  Rewound 
Armature  Coils 
Armature  Shafts 
Field  Coils 


PR«0TIC»L 

ELECTRICITV 

q^UJUIl)  AJtHlTUM  WOW* 


Commutators  New, 
Refilled  or  Assembled 


Every  electrician 
should  have  a 
copy  of  this  book. 
Price  -  $2.00 
delivered 


CLEVELAND  ARMATURE  WORKS,  Cleveland,  Ohio 


He 
Goes 
Ahoul 
His  Work 
With  Con- 
fidence. He's 
Equipped  With 

KLEIN 
TOOLS 


It's  tlie  man  who  goes  up  the  pole 
who  really  knows  the  value  of  efficient 
tools  and  trustworthy  equipment.  Line- 
men prefer  "Klein's."'    Ask  them 

Climbers.  Two  styles.  East- 
ern and  Western,  made  in 
lengths  from  14  to  18  in.  by 
5^-2 -in.  variations. 

Pliers.  Hand  -  forged  by 
skilled  workmen  from  extra 
quality  bar  steel  and  carefully 
tempered.  We  guarantee  the 
knives  of  our  cutting  pliers 
•against  chipping  or  crumbling 
for   one  year. 

Oiir  Catalog  "will  be  of  value  io  you. 

MATHIAS  KLEIN  &SONS  =cfl,^fe'' 


why. 

Belts  and  Straps.  Wade  of 
selected  leatlier,  strong  and 
durable.  Linemen  have  no  fear 
to  work  free  handed  when  us- 
ing  our   leather  goods. 

Splicing  Clamps.  Made  of 
high-grade  tool  steel.  Tlie 
spring  temper  in  the  handles 
obviates  the  danger  of  their 
bending,  and  this  insures  a 
perfect  joint. 


RECO  FLASHERS 


FOR  ELECTRIC  SIGNS  AND 
DISPLAYS 


ADJUSTABLE 


SIMPLE 


DURABLE 


COLORED  LAMP  HOODS 

GET  OUR  LATEST  BULLETINS 

Reynolds  Electric  Flasher  Mf^.  Co. 

Largest  Manufacturers  of  Flashers  in  the  World. 
Also  Manufacturers  ol  Billboard  Reflectors,  Time  Clocks, 
Translormers, Window  Displays,  etc. 
No.  1 123  Broadway,  New  York.    No.  617-631  W.  Jackson  Blvd.,  CHICAGO 


McGill  Portable  Lamp  Guards 

enable  lighted  incandescent  lamps  to  be  safely  carried  to 
dark  corners  within  reasonable  distance  of  a  lamp  socket. 

Convenient    Economical  Safe 

Thousands  in  daily  use  in  Mills,  Factories.  Warehouses, 
Garages,  etc. 

STANDARD 


PORTABLE 


A  substantial,  servicealjle  portable,  which  lia.'^  been  a  ijopiilar 
seller  for  years;  always  dependable.  For  16  and  32  C.  H. 


NATIONAL  PORTABLE 


Here  is  the  best  medium  priced  portable  ever  offered.    Well  made,  very 
strong  and  will  stand  hard  knocks  and  give  long  service. 
For  l(i  and  32  C,  P. 
WW  e  foraet  prices  on  theae  portables;  also  for  New  1913  Catalog 
showing  other  portables.  Lamp  Guards  and  Electrical  Sptclalties 
McGill  Guards  and  Specialties  carried  by  most  Canedien  Dealers 

McGILL  MFG.  CO. 

5  Oak  Street        -        VALPARAISO,  IND. 


UNION 


N.  E.  CODE  FUSES  AND  BLOCKS 


"Union"  Enclosed  Fuses  "Union"  N.E.  Code  Blocks 

Manufactured  by  Chicago  Fuse  Mfg.  Co. 
Chicago  and  New  York 

No  matter  what  your  wants  are  in  Enclosed  Fuses, 
we  can  always  meet  the  demand  in  Amperes,  Voltage 
and  Current  Capacity. 

Fuse  Manufacturers  for  Twenty  Years 

Union  Fuses  and  Cut  Outs  are  used  by  all  the  larg- 
est Power  and  Railway  Companies  in  the  United 
States. 


Every  Fuse  Guaranteed. 


Write  for  Cataloffue. 


Chicago  Fuse  Mfg.  Co.,  Chicago,  New  York 

Represented  by 

Central   Electric  &  School   Supply  Co. 

Toronto,  Ontario 

and 

Munderloh  &  Company,  Montreal,  Quebec 
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Electrical 

Special 

Mechanical 

Directory  of  Engineers 

Interests 

Charles  H.  IDitcbdl 
Percivai  H.  mucbcll 

Consulting  and  Snpervising 
Engineers 


Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engrineering. 


Traders  Bank  Building,  Toronto 


Charles  F.  Gray 

CONSULTING  ELECTRICAL 
ENGINEER 

Empress  Block,  WINNIPEG. 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  H.  LARMONTH 

Consulting  Engineer 

Construction  supervision  of  Electric  Light, 
Electric  Railway  and  Gas  Plants. 

542  Confederation  Life  BIdg.,  Toronto 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,    team.  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
Suite  loi,  Board  of  Trade  Bldg. ,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Testa,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  702  Canadian  Express 

Bldg.,MontreaI,P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Craig  St.,  Montreal 


JAS.  C.  ARMSTRONG 

Consulting  Engineer 
ELECTRICAL  MECHANICAL 
Water  Powers,  Street  Railways  &  Cement  Plants 

Reports  for  Financing,  Plans,  Specifications, 
Inspection,  Supervision  and  Management 

Toronto  Office.     1203  Traders  Bank  Building 

Bell  Phone  Main  1965. 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E.,  M.Am.  Electro-Chemical  Soc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Kailroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIP  PLACE  MONTREAL 


BOWRING  &  LOGAN 

ENGINEERS 
Municipal  and  Private  Power  Schemes 
Reports,  Plans,  Specifications  and 
Management  during  Construction 

Head  Office:— 322  Donald  St.,  WINNIPEG 
Sub  Office :— 43  Victoria  St  ,  Toronto 


R.  A.  ROSS  &  CO. 

Consulting  Engineers 


MECHANICAL 
HYDRAULIC 
REPORTS 


STEAM  ELECTRIC 
EXAMINATIONS 
VALUATIONS 


St.  Francois  Xavier  Street,  Montreal 


P.  W.  SOTHMAN  J.  A.  BrUNDIGE 

F.  P.  Mansbendel 

P.  W.  SOTHMAN  &  CO. 

ENGINEERS 

Hydro-Electric  Development 
High  Tension  Power  Transmission 
Supervision  and  Management 
KENT  BUILDING  TORONTO 


Cecil  B.  Smith     J.  G.  G.  Kerry     VV.  G.  Chace 

Smith,  Kerry  &  Chace 

Eng-ineers 

Hydraulic.  Steam,  Electric,  Municipal,  Railvfay 
Toronto;  Vancouver;  Boise,  Idaho; 
Portland,  Oregon 


BANK.OFFICE, 

OOURT  HOUSE  &  ^  

I OBUG STORE  FITTINGS.  4^;^S^tND_F0R 


OtlES-  TUI 


James  F.  Lawson  Henry  J.  Welch 

LAWSON,  WELCH  &  COMPANY 
CHARTERED  ACCOUNTANTS 

TRUSTEES  AND 
FINANCIAL  AGENTS 

Crown  Life  Bldg.,  T„„„_|.„ 
Yonge  and  Colborne  Sis.      "       I  OFODIO 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ESTABLISHED  1849. 

BRADSTREET'S 

Off  lets  Tbrooahout  tbe  CivUlzed 
World. 

Executive  Office  : 
Nos.  346  and  348  Broadway,  New  York  Cit\  U.S  A 

THE  BRADSTREET  COMPANY  gathers  infor 
mation  that  reflects  the  financial  condition  and  the 
controlling  circumstances  ot  every  seeker  ot  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  lor  the  merchants.  In 
procuring,  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished 
and  are  available  only  by  reputable  wholesale 
jobbing  and  manufacturingconcerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Offices  in  Canada  :  Halifax,  N.S. ;  Hamilton,  Ont., 
London,  Ont. ;  Montreal,  Que. ;  Ottawa,  Ont. ;  Que- 
bec, Que. ;  St.  John,  N.B. ;  Toronto,  Ont. ;  Vancou- 
ver, B.C.;  Winnipeg,  Man.;  Calgary,  Alta.;  Edmon- 
ton, Alta. 

THOS   C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto 


Try  an  Ad  in  the 
ELECTRICAL  NEWS 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENF  LITIGATION 

SEND  FOR  HAND  BOOK 


ATENTS 


PHONE 
MAIN 
2582 

RIDOUT  &  MAYBEE 

59  Yonge  Street 
TORONTO,       -       -       .  CANADA 


THE    ELECTRICAL  NEWS 


75 


The  West's  Greatest  Electrical 

Supply  House 

Ornamental  Lifirhtinsr 
Standards 

Manufactured  by  the  King  Foundry  Co.,  St.  Josephs,  Mich. 

Latest  Designs    Excellent  Finish 

The  Famous  "THOR"  and 
"  RED  ELECTRIC  " 

Hurley  Washing  Machines 

Over  twenty  thou.sand  giving  .satisfaction  in  twenty 
thousand  homes 

The  "Century  Single  Phase 
Motors" 

Adaptable  to  110  and  220  Volt 

Hundreds  in  use  in  Western  Canada  and  everyone  giv- 
ing satisfaction.    They  take  care  of  the  small  power 
requirements  perfectly 

"Appleton"  Unilets 

The  latest  improved  coiiduit  fitting,  made  in 
all  styles  for  all  purposes.    Once  acquainted 
with  these  fittings,  and  you  use  them  always. 
They  are  roomy  and  save  time.  Complete 
stock  always  on  hand. 

The  Mainer  Electric  Company,  Limited 

Winnipeg,  Man. 

The  Steel  Company  of  Canada,  Limited 

Manufacturers  of 

COPPER  WIRES  and  CABLES 

Consult  us  regarding — 

Bare  Copper  Wire 
Copper  Trolley  Wire 
Copper  Cable 

for 

Electrical  Construction  Work,  Transmission  and  Trolley  Systems 

District  Sales  Offices 
HAMILTON  TORONTO  MONTREAL  WINNIPEG 

VANCOUVER  VICTORIA  ST.  JOHN  HALIFAX 
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When  you  buy  a  high-priced  engine,  you  have  a  right  to  expect  a  design  that 
represents  the  latest  and  best  in  engine  practice,  a  construction  of  the  finest 
workmanship,  a  machine  incorporating  the  best  materials;  in  short,  a 


Sole  Canadian  Agents  for  C.  A.  PARSONS  &  CO.,  Newcastle-on-Tyne 
Turbines,  Turbo  Electric  Generators,  Turbo  Pumps, 

Blowers  and  Compressors  39-44 


ROBB 
VERTICAL  ENGINE 


These  engines  are  peculiarly  well  adapted  to 
power  plant  work,  whether  for  main  engine  driving 
generators,  or  for  auxiliaries  driving  turbine  pumps, 
fans,  etc.  The  speed  is  right — they're  entirely  en- 
closed —  automatically  lubricated —  accessible — per- 
fectly balanced. 

Fully  described  in  Bulletin  No.  201. 

INTERNATIONAL  ENGINEERING 
WORKS,  LIMITED 

MANUFACTURERS  OF 

ROBB  ENGINES,  BOILERS,  ETC. 

AMHERST,  N.  S.,  CAN.      So.  Framingham,  MASS. 

DISTRICT  OFFICES  : 
Transportation  Building,  Montreal  -  R.  W.  Robb,  Manager 
Traders  Bank  Building,  Toronto  -  William  McKay,  Manager 
Union  Bank  Building,  Winnipeg    -    W.  F.  Porter,  Manager 
Grain  Exchange  Building,  Calgary  -  J.  F.  Porter,  Manager 


Samson  Water  Wheels 


As  you  know,  it  is  the  usual  practice  when  installing"  water  wheels  to  drive 
generators,  to  get  a  wheel  large  enough  so  that  the  normal  power  required 
will  be  delivered  at  from  3/4  to  7/8  gate  opening. 

It  is  evident  therefore  that  you  ought  to  buy  a  wheel  that  shows  its  best 
efficiency  at  these  stag"es,  and  that  has  a  high  average  efficiency  also. 

The  Samson  in  official  tests  has  reached  efficiencies 
of  over  89%  at  3/4  and  7/8  gate  opening  with  corre- 
spondingly high  efficiencies  at  all  other  stages. 

These  remarkable  good  results  prove  that  the  Sam- 
son wheel  is  worthy  of  your  earnest  consideration. 


May  we  send  our  Catalogue  ? 


William  Hamilton  Company 

Peterborough,  Ont. 
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Electric  Weld  Rail  Bonds 


The  conductivity  of  Bonds  installed  by  our 
process  can  never  be  impaired  by  moisture  or 
oorrosion. 

When  once  installed,  they  ai-e  on  to  stay  and 
cannot  be  removed  without  actual  mutilation  and 
considerable  hard  work. 

Write  for  Booklet 
The 

Electric  Railway  Improvement  Co. 

Office  and  Works,  6005  Carnegie  Avenue 
CLEVELAND 


Longer  Life  at  Lower  Cost 


For  Satisfying-  Results  in  Underground  Subway  and  Power 
House  Construction  specify  American  Bituniized  Fiber  Conduit 
Strongest  and  most  durable  conduit  made. 

Electrolysis  proof —water-procf — gat  proof 

Write  for  Booklet  and  General  Information 

American  Conduit  Co. 

140  Nassau  St.,  New  York  -  East  Chicago,  Indiana 


Heavy  Railway  Shop  Tools 


W 


E  manufacture  a  large  and 
complete  line  of  Locomo- 
tive and  Car   Shop  Ma- 


chinery. 

The  illustration  shows  our  latest  de- 
sign 42-inch  Steel  Tired  Car  Wheel 
Lathe  equipped  with  Pneumatic 
Tool  Clamps,  Automatic  Segment, 
Air  Attachment  for  moving  and 
clamping"  the  Tailstocks,  Power 
Wheel  Lift  for  centering  the  axles 
in  place  and  Calipering  Device. 


The  JOHN  BERTRAM  &  SONS  CO.,  Limited 

DUNDAS,  Ontario,  Canada 

Sales  Agents:  The  Canadian  Fairbanks-Morse  Company,  Limited 
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DOSSERT  CONNECTORS 

for 

Rotary  Converter  Terminals 
Field  Rheostat  Terminals 
Storage    Battery  Terminals 

No  energy  wasted  in  excessive  heat  where  connections 
are  made  with  DOSSERT  Lugs. 

DOSSERT    &  COMPANY 
242  West  41st  Street  New  York 

General  Representative  for  Canada:  IRVING  H.  SMITH, 
406  St.  Nicholas  Building,  Montreal 


Pressed  Steel 
Dash  Headlights 

Practically  only  two  parts 
— door  and  back  reflector 
case;  reflector  and  back  case 
ill  one  piece. 

Reflector  of  white  porcelain 
enamel. 

Can  furnish  either  sema" 
phore  or  plain  lens. 


No.  14 


No.  15 


Made  in  type  to  be 
set  in  dash,  or  to  be 
screwed  outside  of 
dash. 

Weight  is  but  ten 
pounds,  as  compared 
with  25  of  cast  iron. 

Can  furnish  ruby 
lens  to  be  used  as  rear 
markers. 


The    Trolley  Supply  Company 

Canton,  Ohio,  U.  S.  A. 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
v/hich  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


100  per  cent   Carbon    Brush  Efficiency 


is  invariably  obtained 
wherever  LE  VALLEY 
VITAE  BRUSHES  are 
intelligently  used. 

VITAE  BRUSHE 

REDUCE  Commutator  Repairs 
INCREASE  Current  Output 
SAVE  Shut-down  Losses 
Every  Brush  sold  under  an  ab- 
solute guarantee. 
Money  back  if  not  satisfactory 
Why  experiment. 
A   TRIAL   ORDER  will  con- 
vince. 
Samples  gladly  sent 

Le   Valley    Vitae  Carbon 
Brush  Company 

4123  Park  Ave.,  New  York  City 


Special  Prices 

on  Electrical  Books 


The  Following  Books  are  Offered  Subject  to 
Previous  Sale 

The  Steam  Turbine,  by  Robert  M.  Neilson.  Published'  in  1903  by 
Longmans,   Green  &  Co.,  294  pages,  illustrated.     Price  $1.00. 

Telegraphy,  bp  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright,  M.A. 
Published  in  1905  by  Longmans,  Green  &  Co.,  504  pages.  Price 
$1.00. 

Electro-Dynamos,  by  Charles  Ashley  Carus-Wilson.  Published  in  1898 
by  Longmans,  Green  &  Company.     298  pages,  Price  50c. 

Elementary  Lessons  in  Electricity  and  Magnetism,  by  Silvanus  P. 
Thompson.  Published  in  1895  by  MacMillan  &  Company,  628 
pages,  illustrated.     Price  50c. 

Electric  Lighting  &  Heating,  by  Sydney  F.  Walker,  Published  in 
1907  by  Norman  W.  Henley  Publisliing  Company.  438  pages, 
illustrated.     Price  $1,00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.M.,  Ph.D. 
Published  in  1908  by  American  School  of  Correspondence.  236 
pages,  illustrated.     Price  $1.00. 

Telephone  Law,  by  A.  H.  McMillan.     Published  in  1908  by  McGraw 

Puldisliing  Company.     332  pages.     Price  .$1.50. 
Explanations  of   Switch  and   Signal   Circuits.     Published   in  1907  ,})y 

Doran  &  Kasner.     140  pages.     Price  40c. 
Practical  Methods  of  Electro-Chemistry,  by  F.  M.  Perkin,  Ph.D.  Pub- 

lislied  in  1905.    .322  pages.    Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Ma.x.  Planck.  Published  in  1903. 
272  pages.     Price  $1.00. 

Text-Book  of  Electrochemistry,  by  Svante  Arrhenius.  Published  in 
1902.     344  pages,  illustrated.     Price  $1.00. 

HUGH  c.  Maclean,  limited 

220  King  Street  West  -  Toronto,  Ontario 


ALUMINUM 


FOR 


Bus  Bars 
Railway  Feeders 
Transmission  Line 

Northern  Aluminum  Co. 

1503-'l  Traders  Bank  Bldg.  TORONTO  Limited 
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Vertical,  Forced  Lubrication 

Quick  Revolution  Engines 

With  Combined  Throttle  and  Expansion  Governor 

These  engines  are  giving  excellent  service  wherever  installed.  They  are  built 
for  service  and  are  economical  in' consumption  of  steam  and  require  little  or 
no  attention  while  running.  The  materials  used  are  in  accordance  with 
British  Admiralty  Specifications.     Ask  for  detailed  information. 

All  Engines  are  Tested  under  Steam  before  leaving  our  works 

THE  GOLDIE  &  McCULLOCH  COMPANY,  LIMITED 

Head  Office  and  Works :  Gait,  Ontario,  Canada 

Branches : —Toro.ito       Montreal       Winnipeg       Vancouver    and    St-  John,  N.  B. 


*^The  Recognized  Authority  on  Wiring  and  Construction^^ 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 


Over  267,000  Sold 


By  H.  C.  Gushing  Jr. 


19th  Year 


Member  American  Institute  o/  Electrical  Engineers;  formerly 
Electrical  Inspector  Jor  Boston  Boa*d  of  Fire  U nderiur iter% 
and  Underwriters    Tariff  Aswciation  of  Neiv  York. 


19th  Edition 


1913  Standard  Wiring 

is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1912  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  fables  and 
diagrams  in  accordance  with  the  latest  and  best  practice. 

"It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


$1.00 

Electrical  News,  220  King  street  west  Toronto,  Canada 


Sent  to  any  address, 

postpaid,  on  receipt  of 


Leather  Cover 
Pocket  Size 


"The  Best  Book  on  Wiring  Ever  Produced  "—E.  T.  BiRDSALL,  M.E.,  a.i.e.e. 


THE   JORDAN    TAPmQN    FOR   MOULDING  WORK 

A  real  Time  Saver  which  means  a  Money  Saver,  making-  the  best  class  of  work  It  is  not  necessary  to  have  the  ends  of 
the  capping  straight  as  the  cover  of  the  Tap-on  overlaps  the  capping,  thereby  covering  any  bad  ends  of  capping 


Approved  Moulding  Fitting 
manufactured  in  all  styles 
by 


JORDAN   BROS.,  Inc. 


FOR  SALE  BY  ALL 
SUPPLY  DEALERS 

New  York 
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THE  GOVERNOR  FOR  YOUR  CONDITIONS 

We  are  specialists  in  the  manufacture  and  application 
of  hydraulic  governing  apparatus. 

The  knowledge  and  the  shop  equipment  which  enable 
us  to  build  the  250,000  ft.  lb.  governors  for  the  Missis- 
sippi River  Power  Co.  at  Keokuk,  are  at  the  command 
of  the  purchaser  of  any  of  our  governors. 


WHAT  IS  YOUR  PROBLEM? 


Direrl  Connected  Governor  for  Vertical  Wheels. 
6,000  ft.  lb.  Capacity. 


THE  LOMBARD  GOVERNOR  CO.  ^T^^"' 


"A" 


Splicing  Compound 

Made  by  pioneers  of  insulation 
engineering.  "A"  splicing  com- 
pound is  noted  for  its  reliability 
and  will  be  found  excellent  for 
rush  jobs  because  it  can  always 
be  relied  upon. 


Walpole  Rubber  Co.,  Ltd. 

Montreal,  Canada 

Liquid  and  Rubber  Insulation 

American  Co. :    Massachusetts  Chemical  Co. 

Walpole,  Mass. 

Pioneers  in  Insulation  Engineering 


A 

TRADE  MARK. 


Drop  Forgings 


Canadian 

Billings  &  Spencer 


Limited 


WELLAND,  ONT. 


Send  us  bhte  prints  or  models  for  estimates. 


Transmission  Towers 


DOUBLE  CIRCUIT  TOWER 
One  of  3,300  Towers  furnished  for 
the  300  mile  Transmission  Line  of  the 
Hydro  Electric  Power  Commission  of 
Ontario  Transmitting  a  1 10,000 
voltcurrentfromNIAGARA  FALL 
to  the  principal  cities  of  ONTARIO. 

The  largest  single  order  of  Trans- 
mission Towers  ever  placed 


Hot  Galvanized  or  Painted 

Estimates  furnished  on 
application 


The  Canadian 
Bridge  Co. 

Limited 
Walkerville,  Ontario,  Canada 

Manufacturers  op 

STEEL  RAILWAY  AND 
HIGHWAY  BRIDGES 
Structural  Steel  of  all  kinds 


Yager's 
Soldering  Fluxes 

4  Forms— 1  Result— A  Perfect  Joint 

We  don't  ask  you  to  take  our  word  for  it 
that  YAGEE'S  Fluxes  are  the  best— we  want 
you  to  fi-ive  them  your  severest  test  AT  OUR 
EXPENSE  and  prove  it  for  yourself.  Send 
to  us  for  samples  of  the  kind  you  want, 
with  your  dealer's  name  and  address  and 
make  your  own  tests. 

Yager's  Salts  have  been  improved  and 
kept  up-to-date.  Yager's  Stick,  Paste,  and 
Fluids,  are  New  Forms  on  the  Yager's  Salts 
base  for  greater  convenience. 

Write   Now  for  Sample  and  Discounts  to 
the  Trade 

ALEX.  R.  BENSON  COMPANY 

HUDSON.  N.  Y. 
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Engines  of  All  Types 

for 

Electrical  Service 

BOILERS  —  HEATERS  —  PUMPS 
TANKS  AND  STACKS 

E.  Leonard  &  Sons,  London,  Can 

APR'ivmTWQ.  St.  John,  N.B.  Montreal  Toronto 
AU-mNoiii.&.  wjj^,j^jpjjc,       Calgary  Vancouver 


Street 
Illumination 

By  Multiple  and 
Series 

Pe  mco 
Fixtures 

"The  Practical  Fixture" 

Send  for  Bulletin  No.  7 

Philadelphia  Electric  and 
Mfg.  Company 

PHILADELPHIA,  PA. 

Canadian  Representative 

A.  H.  Winter  Joyner,  Limited 
76  Bay  Street,  Torono 


TURBINE  PUMPS 


"RELIABILITY"  is  the  strongest  feature  of  "INGLIS"  Steam  and  Motor  Driven  Pumps. 
They  are  guaranteed  to  give  reliable  and  satisfactory  service. 
Write  us  for  particulars. 


The  John  Inglis  Company,  Limited 

H  Strachan  Avenue,  TORONTO,  CANADA 


Engineers  and 
Boiler  makers 


82 


THE    ELECTRICAL  NEWS 


Highest 
Efficiency 


CARS 

MADE 
RIGHT 


Lowest 
Upkeep 
Cost 


Electric  City 
and  Interurban 
passenger  cars. 
Electric  ex- 
press cars  and 
locomo  t  ives. 
Sprinklers  and 
work  cars.  Car 
seats,  car  cur- 
tains and  a  very 
large  variety 
of  brass  and 
bronze  car 
fittings. 


Ottawa  Car  Co»,  Ltd. 

Car  Designers  and  Builders  of 


Snow  Sweepers 
and  Plow  s — 
the  most  per- 
fect design  and 
construction 
simple  mechan- 
ism— quick  and 
effective  oper- 
ation. An  im- 
mediate delivery 
can  be  made 
of  Standard 
Sweepers,  spec- 
ial types  design- 
ed and  built  or 
built  to  your  own 
specifications. 


as  they 
specif 


"Send  Them  Your  Inquiries" 

are  at  your  service  for 
fications,  drawings, 
estimates  and 
prices. 


Alway 
Ready 
for  Service 


Satis- 
faction as- 
sured on  all  or 
ders  and  deliver- 
ies made  promptly. 


Continuous  work 
has  proved 
their  worth 


Remember  the  Address:    COR.  KENT  AND  SLATER  STS.,  OTTAWA,  ONT. 
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DID   YOU   SEE  THIS 


You  Electrical  Engineers 


Look  up  in  your  April  ist  number  of  Electrical  News  the  description  of  installation  at  Canora,  Sask. 


\\\  /// 


COMMIKCIAL  UOHTING 


u 


u 


o  o 


COMlUfKIAL  LICHTINO 


o 


ST/tecr  LiaHTS 

STflECT  LIGHTS 

The  following  extract  referring  to  above  cut  is  interesting 

"The  distribution  system  adopted  was  one  which  lias  been  proved  satisfactory  in  some  eastern  towns  and  is  giving  every  satisfaction  in 
Canora.  The  accompanying  sketch,  Fig.  4,  shows  the  method  adopted.  THE  SOLENOID  SWITCHES  WERE  SUPPLIED  BY  THE  ELECTRICAL  MAIN- 
TENANCE &  REPAIRS  COMPANY,  LIMITED,  TORONTO. 

Do   you  know   that   tlie   Ilydro-Elcctric   Commission   have  a<loi)ted  our  system  as  tlieir  standard  and  have  our  switches  now  in  use  in 


WRITE 


Guelpli 
Brampton 
Merritton 
Port  Credit 
Mimico 

Port  Dalhousie 
Port  Stanley 
Waterford 


Coldwater 

Niagara  Falls  (Niagara 

Falls  Power  Co.) 

Milton 

Beachville 

Acton 

Georgetown 

Baden 


Norwich 

New  Hamburg 

Elmvale 

Hagersville 

Woodstock 

I^istowell 

Rockwood 

.And  other  places 


The  E^lectrical  Maintenance  &  Repairs  Co..  Ltd. 


Long  Distance  Phones  A-902-903 


162  Adelaide  St.  West,  TORONTO 


Nights,  Sundays  and  Holidays, 
Geo.  T.  Dale,  Mgr.  Beach  V,f-\ 


Is  Your  Engine  Investment  Paying  You? 

A  '  low  priced  '  engine  is  the  poorest  kind  of  power  investment  you  can  make.  Periodic  shut-downs 
and  monthly  repair  bills  keep  you  always  from  being  '  paid  up  in  full '.  Good  service  makes  you  forget 
what  you  PAID  for  your  engine;  constant  trouble  reminds  you   what  it  IS    COSTING  you. 


McEwen  Engines 


are  built  with  an  eye  to  the  future.  They 
are  not'  low  priced  '  but  they  have  an  earning 
power  that  makes  them  '  low  cost '  machines. 
Every  dollar  you  put  into  your  McEWEN  you 
get  out  in  economical  operation  and  reliable, 
satisfactory  service. 

They  are  your  best  insurance  against  shut- 
downs and  large  repair  bills. 
Hundreds  of  Canadian  users  will  testify  to  this. 

Booklet  "The  McEwen  Fngine"  on  Request 


The  Waterous  Engine  Works  Co.,  Ltd.,  Brantford,  Canada 
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Murray  Patents  "i""^^^""""™^™ 

Loss  of  current  means  loss  of  dollars 

stop  it  by 

The  Metropolitan  Method 

it  is 

The  only  complete  System 

that 

Reduces  cost  of  testing. 

Provides  for  complete  control  of  service 
and  meter  by  the  central  station. 

Provides  protection  to  the  meter. 

Prevents  theft  of  current. 

Is  adaptable  to  any  size  or  type  of  meter. 

Can  be  used  with  any  system  of  wiring. 

"  Reduces  co«t  of  operation  " 
"Increases  percentage  o  revenue" 

This  is  what  many  progressive  centra  station  men  say  after  instaUing 
our  devices. 

LET    US  EXPLAIN. 

The  Metropolitan 
Engineering  Co. 

90  Sherbourne  Street 

Toronto 


VoL  XXII -No.  9 


Toronto,  May  1,  1913 


"Smith" 

Francis  Turbines 


Power  house  of  the  Metropolitan  Water  and  Sewerage 
Board,  Clinton,  Mass.  (now  owned  by  State  of  Massachu- 
setts), where  we  have  four  hydraulic  turbine  units,  each  of 
1  600  Horse  Power,  under  1  00  ft.  head,  in  constant  opera- 
tion.   Turbines  designed  for  heads  from  5  feet  to  600  feet. 

SEND  FOR  BULLETIN  N 

S.  Morgan  Smith  Co.,  York,  Pa. 

Branch  Offices:  176  Federal  St.,  BOSTON,  MASS. 

644  American  Trust  Bldg.,  CHICAGO 


TYPE  W  LONG  LIFE  FLAME  ARC  LAMP 


BEST  BY 
COMPETITIVE  TEST 


Some  Features  of  the 
TYPEW 

Can  be  furnished  in  Multiple  or 
Series  Type,  both  A.C.  and  D.C. 

Long  electrode  life  (  100  -  125 
liours)  with  consequent  low  cost  of 
maintenance. 

Only  one  electrode  needs  renev/- 
ing-  at  each  trim. 

The  brilliancy  remains  unimpair- 
ed throughout  the  trim. 

Simplicity  of  parts  and  operation. 

The  Arc  always  remains  in  tlie 
same  position,  giving  uniform  illum- 
ination. 

The  lamp  gives  from  13  to  21 
downward  lumens  per  watt  depend- 
ing on  tlie  circuit  upon  which  it  is 
used. 

The  casing  is  Aveat]ier])r()of  and 
insect-tight. 


For  Economic  Lighting 
of    Large  Areas 
Everywhere 

AND  IS  PARTICULARLY  ADAPTED 
FO^    U.SE  IN 


Automobile  fac- 
tories. 
Armories, 
Repair  shops. 
Baggage  rooms. 
Car  shops, 
Locomotive  works. 
Cement  mills. 
Chain  works, 
Construction  work. 
Enameling  rooms, 
Erecting  shops. 
Expositions, 
Smelting  plants. 
Rolling  mills. 


Excavation  work, 
Forging  shops. 
Foundries, 
Freight  platforms, 
Glass  factories. 
Machine  shops, 
Piers, 

Paper  and  pulp 

mills, 
Parks, 

Power  plants. 
Steel  plants. 
Storage  rooms. 
Wire  manufacturers 
Yard  lighting. 


Type  W  Long 


Life  Flame  Arc  Lamp. 


Theatres  and  stores, 

(  l*"()r  exterior  advertisinij:') 


Canadian  General  Electric  Co.,  Limited 


HEAD  OFFICE 

Montreal  Halifax  Ottawa  Cobalt 

Calgary  Edmonton  Vancouver 


TORONTO 

Porcupine  Winnipeg  Regina  Saskatoon 

Victoria  Nelson  Prince  Rupert 
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Electrical 

Wires  and  Cables 


Bare  and  Insulated  Copper  Wires  and  Cables. 

Bare  and  Insulated  Electric  Wire  and  Cables  for 
Aerial  and  Underground  Use. 

Railway  Feeder  and  Trolley  Wire. 

Weatherproof  Magnet  and  Rubber  Covered  Wires 
and  Cables. 

Incandescent  and  Flexible  Cords. 

Telephone,  Telegraph,  Lighting,  Power  and  Street 
Railway  Wires,  Cables  and  Equipment. 


Eugene  F.  Phillips  Electrical 
Works,  Limited 

MONTREAL         -         -  CANADA 


Branches:   HALIFAX    TORONTO    WINNIPEG  VANCOUVER 
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92 


BENJAMIN 
PROFIT 
TIME 


903 


Sella 

92 

Plug  Cluster 

with 
Every  Fan 


Attach  a 

903 

Attachment  Plug 
to 

Every  Fan 


PORTABLE  LAMP^ 
SEWING  MACHINE 


This  is  the  season  of  the  year  when  you  are  buying,  talking, 

and  selling  Fan  Motors. 

MAKE  MORE  PROFITS 

With   every   Fan   sell   a   92    Plug  Cluster. 
To  every  Fan  attach  a  903  Attachment  Plug. 


"  BUY    BENJAMIN  " 

Made  in  Canada 
FROM   YOUR  JOBBER 


BENJAMIN  ELECTRIC  MFG.  COMPANY 

of  Canada,  Limited 
11-17  Charlotte  St.  TORONTO 


4 


FERRANTI 


SWITCHBOARDS 

ABOVE  illustrated  is  a  heavy  duty  D.  C.  Ferranti 
Switchboard — a  type  specially  suited  to  railway 
use. 

Ferranti  are  leaders  in  the  designing  and 
manufacturing  of  both  D.  C.  and  A.  C.  Switchboards 
of  every  size  and  type. 

Ferranti  meters  will  be  found  accurate  in  opera- 
tion, simple  in  construction  and  requiring  little 
attention. 

Let  us  quote  on  your  Meter  and 
Switchboard  Requirements. 


The  Ferranti  Electrical  Co.  of  Canada^  Ltd. 

TORONTO  WINNIPEG 
90  Sherhourne  St,  56  Albert  St. 
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Panel  Boards  and  Cabinets 

That  Embody  Advanced  Structural  Principles 
Material  and  Workmanship,  the  Best 


Type  A  Panel 


Type  H  Panel 


I  I^BrfObaiD 

Type  M  Cabinet 


Our  line  of  Panel  Boards  includes  four 
distinct  types,  each  made  in  single  and 
double  branch  forms,  with  mains  carrying 
lugs  only,  fuses,  fuseless  knife  switch,  and 
fused  knife  switch  for  2  to  2  and  3  to  2  wire 
systems.  Three  to  2  wire  Panel  Boards 
are  made  in  convertible  form,  as  well  as 
the  standard  construction. 

Type  "A"  Panels  [125  and  250  volts] — Branches 
arranged  for  enlosed  fuses  and  with  or  without 
knife  switches. 

Type  "D"  Panels  [125  volts] — Branches  arrang- 
ed for  plug  fuses  and  with  or  without  knife 
switches. 

Type  "F"  Panels  [125  and  250  volts]— Branches 
arranged  for  enclosed  luses  and  snap  switches. 

Type  "H"  Panels  [i  25  volts] — Branches  arranged 
for  plug  fuses  and  with  snap  switches. 

Our  designs  in  Cabinets  embrace  fifteen 
types — all  steel,  steel  and  wood  combined 
and  wood  with  slate  lining,  either  for  flush 
or  surface  mounting  and  with  side  or  back 
gutters,  also  without  gutter. 


Type  DFP  Cabinet 


Type  ESQ  Cabinet 


If  your  dealer  does  not  stock  them,  write  us 
"Panels  and  Cabinets,"  Bulletin  No.  1,  sent  free  upon  request 


mi 


Type  D  Panel 


Type  F  Panel 


Crouse-Hinds  Company  of  Canada,  Ltd. 


Main  Office  and  Works  : 

Toronto,  Ontario,  Canada 
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WIRES  &  CABLE 


Adanac  Red  Core 


are  made  according  to  the  specifi-  ■ 
(.ations  of  \hct  Xati.'uial  Board  of 
Fire  Underwriters.  The  conduct urs 
arc  drawn  from  copper  of  the  hic;h- 
j-tI  conducti\  ity  and  are  covered  with 
two  thicknesses  of  thoroughly  vul- 
canized  rubljer  compound  of  high 
quality.    The  wires  arc  braided  over 
insu'ation  and  the  smooth  hij^h  finish 
'ihey  receive  makes  them  specially  de- 
sirable for  conduit  work. 


■J 


MPERIAL 
IRE&CABLE 

COMPANY 

Limited 

ONTREAL. 


ANoMANUfACTURING  GO.umitid 

SALES  AGENTS  . 


TORONTO  WINNIPEG 

REGINA 
CALGARY  VANCOUVER 
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1000  H.P.  22000  volt,  3  phase,  60  cycle,  257  R.P.M.,  induction  motor  direct  connected  to  pulp  grinders  at 

Northumberland  Pulp  Co.,  Campbellford,  Ont. 


Kilmer^  Pullen  &  Burnham, 


Head  Office, 

TORONTO 


LIMITED 

Branch  Offices:  MONTREAL 

General  Supplies  Ltd., 
CALGARY,  ALT  A. 


SOLE  DEALERS  FOR 

The  General  Electric  Co.,  of  Sweden 
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Electric  Vehicle  Assn.  of  America 
Eng.  Equipment  &  Supply  Co.  . . 
Engineering  Works  of  Canada  .: 
Escher  Wyss  Company  


Kellogg  Switchboard  &  Supply  Co. 
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Ferranti   Electrical  Company 
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Naugle  Pole  &  Tie  Co  

National  Engineering  Co.   . .  . 
National  Pole  Company  . .    . . 
National  X-Ray  Reflector  Co. 
Northern  Aluminium  Company 
Northern  Electric  Company  . . 


19 
30 


Ohio  Brass  Company   33 

Ontario  Lantern  &  Lamp  Co   24 

Onward  Mfg.  Co  

Ottawa  Car  Company  

Packard  Electric  Company  .'.   t.   ..  26 

Parmenter  Pander  Co   79 
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Philadelphia  Electric  Mfg.  Co  
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Company  ■   77 
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Pure  Carbon  Company  

Reynolds  Electric  Flasher  Mfg.  Co.  80 

Ridout  &  Maybee   86 
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Robbins  &  Meyers   79 
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Schofield,  Frank  G  
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Simplex  Electric  Heating  Co   78 

Smith  Co.,  S.  Morgan   1 

Smith,  Kerry  &  Chace   86 

Sothman  &  Company,  P.  W   86 

Standard  Underground  Cable  Co.  of 

Canada   11 

Standard  Wiring   83 

Starr  Son  &  Company,  John  

Steel  Company  of  Canada   75 

Sterling  Telephones   24 

Stuart  Howland  Company   81 

Sundh  Electric  Company   23 

Thompson,  Clarence   86 

Thomson,  Fred  &  Co   92 

Thordarson  Mfg.  Company   83 

Toronto  &  Hamilton  Electric  Co.  . .  33 

Trolley  Supply  Co  

Tungstolier  Company   13 

Vickers  Limited  

Walpole  Rubber  Company  

Waterous  Engine  Works  Co  

Watson  Jack  &  Company  
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Western  Lumber  &  Pole  Co   82 

Weston  Electrical  Instrument  Co.  . .  75 

White,  T.  C   76 


The  Best  Endorsement  of  the  value  of  the  "Electrical  News"  as  an  advertising 

medium  is  the  above  List  of  Advertisers 
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Winnipeg  General  Hospital— A  "Galvaduct"  Building 


GALVADUCT" 

AND 

LORICATED" 

The  above  two  conduits  are  carrying  the 
wires  in  most  of  the  large  buildings  in 
Canada.  They  are  used  in  every  type  of  building 
and  afford  safe  and  convenient  protection  for  tlie 
wires. 

''GALVADUCT''— The  most  perfect  interior  con- 
struction conduit  on  the  market,  recognized  as  the 
standard  of  high  quality. 

''LORICATED  "—A  high-class  interior  construct- 
ion conduit  of  the  enamelled  type,  proof  against 
acid  or  other  corrosive  Agents. 

Specify  these  Conduits 

If  your  jobber  cannot  supply  you — Write  us. 

Conduits  Company 

Limited 

Toronto      -  Montreal 


lO 
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WIRES 


and 


CAB  LE  S 

Bare  and  Insulated  in  Copper  and  Aluminum 

Railway  Feeder  Cables 

in  Copper  and  Aluminum 

Copper  Trolley  Wire 
Copper  Clad  Wire 

(Duplex  Metals) 

Galvanized  Steel  Strand 
Guy  Wire 


Canada  Wire  &  Cable  Co. 

Limited 

1170  Dundas  Street,  TORONTO 

Stocks  of  Wire  and  Cable  carried  in  Toronto,  Montreal,  and  Winnipeg. 

SALES  AGENTS: 
Roper,  Clarke  &  Co.  Limited,  MONTREAL 
A.  E.  Esling,  Scott  Block,  WINNIPEG 
Macdonald,  Marpole  Co.  Limited,  VANCOUVER 

Messrs.  Gorman,  Clancey  &  Grindley,  Ltd.  CALGARY  and  EDMONTON 
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Above  illustrations  show 
one  type  of  terminal  sup- 
plied and  partial  ship- 
ment of  same. 


were  boii.^"ht  in  large  quantities  by  the  U.  S.  Gov- 
ernment for  use  in  the  electrification  of  the  Canal. 
If  you  want  the  best  protection  for  your  cables,  let 
us  explain  why  "Standard"  Terminals,  wit):  their 
patented  features,  are  best. 

Write  our  Clearest  office 

Standard  Underground  Cable  Co., 
of  Canada,  Limited, 

Hamilton,  Ont. 


Montreal,  Que 
Boston,  Mass. 


Winnipeg,  Man. 
Seattle,  Wash. 


YOU  CAN  SAVE 


TIME,  MATERIAL  AND 
.  SPACE  BY  USING  . 


Cutter  Panel  Boards 


The  Bus  Bars  are  mounted  one  above  the  other  so  that  they  occupy 
the  space  of  only  one  bar  on  the  face  of  the  panel.  The  other  bars 
occupy  hitherto  unused  space,  and  it  is  practically  impossible  to  short- 
circuit  a  Cutter  Panel  Board.  The  result  of  this  construction  is  a 
reduction  in  the  size  of  cabinet,  linings  and  space  required  for  mounting. 

Cutter  Panel  Boards  in  all  sizes  and  types  are  described  and  listed 
:  :         in  Catalogue  No.  1 2.    Ask  for  your  copy.  : 


George  Cutter  Company 

423  Notre  Dame  Street,    South  Bend,  Indiana,  U.  S.  A, 


1 1 
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ESCHER  WYSS 


28,000  H.  P.  Zoelly  Steam  Turbine 


Zoelly  Steam 
Turbines 

From  300  to 
15,000  K.  W. 

Also 
Water  Wheels 
Impulse  Wheels 

Pumps,  Etc. 


Escher  Wyss  &  Co.,  626  Coristine  Bldg.,  Montreal 


There  are  over  40,000  individual  installations  of 

Folding  Tungstoliers 


Catalogue  No.  20a ) 


Representing  over  $2,000,000  invested. 
There  must  be  a  reason   for  this. 
Get  acquainted  with  Tungstoher  Service  and 
you  will  know  the  reason. 


of  Canada,  Limited 
Head  Office:  212  King  Street  West,  Toronto 
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No.  0356  Vel. 


No.  0368  Vel. 


No.  0354  Vel. 


No.  01158  Vel. 


"Veluria''  "CaUa"  "Sudan" 

The  three  most  beautiful  of  white  glasses. 

For  High-class  Fixture  Work  and  Semi-Indirect  Units. 

Artistic,  Efficient  and  of  Unexcelled  Quality. 

The  Holophane  Co.,  Limited    Toronto,  Canada 

Order  at  once  Our  Holophane  is  made  in  Canada 


The  Devoe  Electric  Switch  Company 

Manufacturers  of 

Switches,  Switchboards,  Panelboards,  Iron  Boxes  and  Cabinets 


Cut  No.  343 

An  examination  of  "DEVOE"  Standard 
Panels,  Switches  and  Switchboards  will 
convince  you  they  are  the  best  made. 


*  MONTREAL  I 


Cut  No.  268 


Cut  No.  2005 


Every  "DEVOE"  product  is  built  for 
efficient  service  under  actual  operating 
conditions. 


Cut  No.  205 


OFFICE  and  FACTORY,  157  Craig  St.  West,  MONTREAL 
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Automatic  Motor  Starter. 
Bulletin  6100 


Large  Capacity  Multi- 
ple Switch  Motor  Star- 
ter.   Bulletin  2130. 


Combined  Motor  Start- 
er and  Regulator. 
Bulletin  2230. 


Magnetic  Self  Start- 
ing Switch  fmr  A.  C. 
Motors.  Bulletin 
9600. 


Motor  Regulator  giv- 
ing wide  speed  var- 
iation. Bulletin 
3260 


Motor  starting  Rheostat 
with  adjustable  indicat- 
ing overload  Device. 
Bulletin  2210. 


Surely  You  Will  Want 
Some  of  These  Bulletins 

Below  are  the  principal  sub-divisions  of  the  new  Cutler-Hammer 
Catalog- — striking  evidence  of  the  extensiveness  of  our  standard  line 
of  controllers.  Just  tell  us  in  what  class  or  classes  of  devices  you  are 
interested.  We  can  make  up  sectional  booklets  which  will  contain 
complete  sets  of  bulletins  covering  controllers  for  any  kind  of  service. 

C-H  Direct  Current  Apparatus 

Motor  Starters — Manually  operated  types   20  Bulletins  70  pages 


Self  Starting  Speed  Regulators  

Printing  Press  and  Machine  Tool  Controllers 


Crane  and  Hoist  Controllers   

Automatic  Starters  (including  magnetic    switch  type 
panels  for  steel  mills  and  industrial  plants)  and 


16 

84 

7 

30 

:iO 

94 

25 

42 

14 

90 

33 

108 

52 

150 

C-H  Alternating  Current  Apparatus 


Motor  Starters — Manually  operated  types   

...    S  Bui 

letins  50 

Speed   Regulators — Manually   operated   types    . .  . 

...  10 

52 

Printing  Press  and  Machine  Tool  Controllers  . .  . 

...  5 

20 

Drum  Type  Controllers  

7 

34 

Crane  and  Hoist  Controllers   

5 

20 

Automatic  Starters  and  Accessories  

.  25 

90 

Elevator  Controllers  and  Accessories   

41 

116 

C-H  Miscellaneous  Apparatus 

Theatre  Dimmers,  Battery  Charging  Rheostats,  Field  Rheostats,  Push  But- 
ton Switches,  Meter  Testing  Rheostats,  Solenoid  Operated  Valves,  Re- 
sistance Units,  etc. 


Tell  us  in  what  apparatus  you  are  interested  at 
this  time  and  the  Cutler-Hammer  Messenger  Boy 
will  bring  you  bulletins  by  return  mail. 


The   Cutler -Hammer  Mfg.  Co. 

Milwaukee,  Wisconsin 

Largest  Manufacturers  of  Motor  Controllers  in  the  world 

NEW  YORK:  Hudson  Terminal,  50  Church  St.  CHICAGO:  Peoples  Gas  BIdg. 

PITTSBURG:  Farmers  Bank  Building  BOSTON:  Columbian  Life  Bldg. 

PHILADELPHIA:  1201  Chestnut  Street  CLEVELAND:  Schofield  Bldg. 

PACIFIC  COAST  AGENTS:  H.  B.  Squires  Co.,  579  Howard  St.,  SAN  FRANCISCO. 
229  Sherlock  Bldg.,PORTLAND,ORE.,and  W.B.Palmer,  416  E.3rd  St.,  LOS  ANGELES 
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The  New  K  20  Oil  Switch 

— ^What  it  Means  to  the  Plant 
RELIABILITY,  SAFETY  AND  DURABILITY 


Type  F.  Form  K-20  Oil  Switch  complete, 
with  automatic  overload  and 
low  voltage  release 

The  C.G.E.  "K-20"  Oil  Switch  was  designed  specifically  to  meet  the 
exacting"  conditions  which  are  experienced  in  textile  and  flour  mills, 
woodworking  plants,  powder  works,  coal  mines,  gas  works,  oil  refin- 
eries or  any  industry  where  there  are  inflammable  materials  or  explo- 
sive gases. 

It  is  simple,  compact  and  durable. 

It  is  entirely  enclosed  and  perfect  in  every  detail. 

Made  in  capacities  up  to  300  amperes  and  2,500  volts  and  can  be 
furnished  with  different  combinations  of  automatic  tripping  devices  to 
meet  a  wide  variety  of  operating  requirements. 


Complete  information  and  prices  are  given  in  Bulletin  4911, 
a  copy   of    which   will   be    gladly    supplied   upon  request. 


Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 

Montreal  Halifax  Ottawa  Cobalt  Porcupine  Winnipeg  Regina  Saskatoon 

Calgary  Edmonton  Vancouver  Victoria  Nelson  Prince  Rupert 
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Superior  Design  Reliability 

Electric  Fans  for  1913 

Complete  in  all  standard  styles  and  sizes,  both  alternating  and  direct  current, 
for  residence  and  commercial  uses. 

Small  Power  Motors 


C.  G.  E.  Drawn  Shell  Small  Power  Motors  are  unique  in  the  simplicity 
and  compactness  of  their  desig-n.  Hundreds  of  them  are  in  daily  use 
giving"  perfect  service  under  a  wide  variety  of  conditions. 

Canadian  General  Electric  Co.^  Limited 

Head  Office :  TORONTO 

Montreal  Halifax  Ottawa  Cobalt  Porcupine  Winnipeg  Regina  Saskatoon 

Calgary  Edmonton  Vancouver  Victoria  Nelson  Prince  Rupert 
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What  Is  A  Transformer  ? 


The  average  electrical  man  answering  this 
question  would  naturally  reply  that,  "a  trans- 
former is  a  device  to  step  current  up  or  down 
from  one  voltage  to  another." 

Speaking  from  a  technically  electrical  stand- 
point, that  answer,  of  course,  would  be  correct. 
But  in  actual  practical  service  a  transformer 
must  do  a  good  deal  more  than  that. 

To  be  efficient  it  must  perform  its  function 
of  changing  voltage  with  the  least  possible  loss 
for  its  own  operation. 

As  a  matter  of  fact,  a  transformer  can  be 
fairly  compared  to  a  generator.  Both  are  used 
as  a  mechanism  for  the  production  and  delivery 
of  a  specified  quality  of  current  in  a  specified 
quantity. 

You  would  not  for  a  moment  consider  the 
purchase  of  a  generator,  the  operation  of  which 
wasted  a  considerable  percentage  of  the  net 
current  which  it  is  supposed  to  deliver. 

Now  there  are  differences  in  transformer 
efficiency  just  as  there  are  differences  in  gene- 
rator efficiency. 

If  all  you  want  in  your  transformers  is  to 
have  them  transform  the  voltage  as  necessary 
without  regard  to  the  cost  of  operation,  any 
kind  of  a  transformer  will  probably  do. 

If  you  want  transformers  which  will  do  this 
work  with  the  minimum  amount  of  loss  of 
power  in  operation,  you  will  find  it  worth  your 
while  to  fully  investigate  the  performance  rec- 
ords and  service  data  of 


Moloney  High  Efficiency  Transformers 


We  will  be  glad  to  put  these  data  before 
you  at  your  request. 


Moloney  Electric  Co.,  Ltd. 


Office  and  Works :  WINDSOR,  ONT. 


WINDSOR 


COMPLETE  STOCKS 

WINNIPEG  VANCOUVER 
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The  New  Home  of  "The  Hub" 

The  world's  largest  men's  store  is  equipped 
with 

The  Eye  Comfort  Lighting  System 

74(i   fixtures   aie   used  in   illuniinatiiig   tlie  six   floors   and   l)asemeut   of  tliis  great  store. 

Eye  Comfort  IJgluing  was  adopted  after  a  thorough  test  of  practically  every  system  of 
illumination.  These  points  were  given  chief  consitleration :  design,  advertising  value,  first 
impression,  cost,  current  consumption,  cost  of  maintenance  and  depreciation. 

The  real  deciding  factor  was  the  fact  that  Eye  Comfort  lighting  does  not  distract  atten- 
tion to  the  light  sources  themselves,  but  focuses  attention  upon  the  merchandise. 

On  the  first  floor  the  indirect  li.xtures  are  varied  by  the  use  of  illuminated  bowls  of  col- 
ored glass  (see  diagram).  A  frosted  bulb  furnishes  the  light  for  bowl.  ft  is  only  0  per 
cent,  of  total  light  generated.  This  type  of  bowd  is  for  ornament  only  and  must  never  be 
brighter  than  the  ceiling. 

The  windows  are  illuminated  by  National  X-Ray  show  wimlow  reflectois — tlie  only  line 
designed  specially  for  window  lighting. 

Your  Lighting  Problems 

will  be  best  solved  by  Eye  Comfort  Lighting.  Send  us  the  l)lue  prints  of  buildings  on  which 
you're  figuring  for  an  engineeiing  report.     This  service  will  cost  you  nothing. 

National  X^Ray  Reflector  Company 


CHICAGO— 225  W.  Jackson  Blvd. 


NEW  YORK— 14  West  33rd  St. 


NEWTYPE 

BERGMANN 
LAMPS 


{Tungsten  Filament) 


The  Unbreakable  Kind 

Are  Now  Ready  for  Delivery 

We  guarantee  delivery  to  you  in  good  condition 
EXCLUSIVE  CANAIMAN  DISTRIBUTORS 


P.  H.  KLEIN  CO., 


329  CRAIG  STREET  WEST 

MONTREAL,  P  Q. 


LIVE  AGENTS  WANTED  ALL  OVER  CANADA 


LIMITED 
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Use 


Moonstone  Glass 


for  all  kinds  of 


Illumination 


^  JofforsoM  Glass  Cbmpofliy 


TbRONTo        ^--^p^  Canada 
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NOTICE  AND  WARNING 

DISK  STRAIN  INSULATORS 


April  14th,  1913. 

The  Court  of  Afipeals  of  the  District  of  Columbia  on  April  7th,  1913,  handed  down  its  decision 
affirming  the  decision  of  the  Commissioner  of  Patents,  dated  August  6th,  1912,  which  decision 
awarded  priority  of  invention  of  the  subject  matter  of  United  States  Patent  No.  904,370,  November 
17,  1908,  to  me. 

This  patent  is  basic  and  covers  disk  strain 
insulators  provided  with  protective  parts. 

The  suit  in  which  the  rights  of  the  aforesaid  Letters  Patent  were  secured  to  me  by  this  decision 
of  the  Court  of  Appeals  was  against  a  Company  which  has  vigorously  contested  it  for  almost  three 
years. 

This  decision  being  final,  there  is  no  appeal 

Suits  are  about  to  be  brought  by  me  against  well-known  concerns  that  are  infringing  this  patent, 
and  will  be  prosecuted  vigorously  with  a  view  to  securing  injunctions  and  orders  for  accounting  for 
profits  and  damages,  with  reference  to  the  sale  of  their  infringing  insulators. 

It  is  my  intention  also  to  bring  suits  against  others  who  are  manufacturing,  selling  and  using 
insulators  infringing  this  patent  and  thereby  violating  my  rights. 

While  the  patent  above  recited  covers  the  described  type  of  insulator  broadly  and  fundamentally, 
I  take  this  opportunity  to  notify  the  public  at  large,  and  more  particularly  those  who  have  been  in- 
fringing certain  others  of  my  patents  covering  insulator  constructions,  that  I  intend  to  enforce  to 
the  utmost  all  of  the  rights  secured  to  me  by  and  under  said  patents.    Said  patents  being  as  follows: 


No.  104,787— April  16,  1907 
No.  124,063— Feb.  22,  1910 


CANADIAN 
No.  105,551- 
No.  124,501- 


PATENTS  : 
-May  28,  1907 
-Mar.  15,  1910 


No.  107,953— Oct.  15,  1907 


No.  913,439— Feb  23,  1909 
No.  859,703— July  9,  1907 


UNITED    STATES    PATENTS : 
No.  927,187— July  6,  1909       No.  905,014— Nov.  24,  1908 
No.  927,186— July  6,  1909        No.  853,745— May  14,  1907 


No.  839,665— Dec.  25,  1906 
No.  844,208— Feb.  12,  1907 


Manufacturers  are  hereby  warned  against  making  or  selling  Disk  Strain  Insulators,  covered  by 
my  Letters  Patent,  No.  904,370,  November  17,  1908,  as  well  as  the  other  patents  aforementioned, 
unless  duly  licensed  by  me. 

Dealers  and  users  of  insulators  as  well  as  the  public  generally,  are  also  notified  of  my  rights 
under  the  aforementioned  patents,  and  warned  against  buying,  selling  or  using  such  insulators,  ex- 
cept from  the  Electrose  Manufacturing  Company,  or  other  duly  licensfd  manufacturers. 

This  notice  is  given  to  the  end  that  all  may  be  fully  advised  in  the  premises. 


CHARLES  H.  WILSON, 

Patent  Attorney, 

2  Rector  Street, 

New  York,  N.  Y. 


LOUIS  STEINBERGER, 

President  and  General  Manager, 

Electrose  Manufacturing  Company, 
Brooklyn,  N.  Y. 
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Bases  for  Roof 
Insulators 

The  iron  bases  for  roof  insula- 
tors considerably  simplify  the 
installation  of  our  roof  insulators 
as  well  as  insuring'  more  reliable 
support  than  is  possible  when 
setting"  the  insulator  directly  on 
the  concrete. 

These  bases  are  made  in  three 
sizes  to  receive  our  roof  insulators 
of  9",  14"  and  20"  diameters. 

The  Locke  Insulator  Mfg.  Co. 

OR 

Engineering  Equipment  and  Supply  Co. 
410  St.  James  St.,  Montreal,  Que. 


The  West's  Greatest  Electrical 

Supply  House 


Ornamental  Lighting 
Standards 

Manufactured  by  the  King  Foundry  Co.,  St.  Josephs,  Mich. 

Latest  Designs    Excellent  Finish 

The  Famous  "THOR"  and 
"RED  ELECTRIC" 

Hurley  Washing  Machines 

Over  twenty  thousand  giving  satisfaction  in  twenty 
thousand  homes 

The  "Century  Single  Phase 
Motors" 

Adaptable  to  110  and  220  Volt 

Hundreds  in  use  in  Western  Canada  and  everyone  giv- 
ing satipfaction.    They  take  care  of  the  small  power 
requirements  perfectly 

"Appleton"  Unilets 

The  latest  improved  conduit  fitting,  made  in 
all  styles  for  all  purposes.    Once  acquainted 
with  these  fittings,  and  you  use  them  always. 
They  are  roomy  and  save  time.  Complete 
stock  always  on  hand. 

The  Mainer  Electric  Company,  Limited 

Winnipeg,  Man. 
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You  Can  Save  Money 

By  Installing       ^  / 

J-M  Fibre  Conduit 

"The  Conduit  You'll  Eventually  Buy" 


Tlie  Southern  California  Kdison  Co.,  of  Los  Angeles.,  Cal.,  in- 
stalling 50,000  feet  of  :iK-inch  Style  "J"  J-M  Fibre  Conduit  on 
North  Los- Angeles  St.,  running  underground  from  East  Fourth 
St.  to  the  Plaza  1.5,000-volt  cables  to  be  used. 


Present  day  engineering  practice  requires  water- 
proof ducts  in  underground  systems  of  distribution. 

In  addition  to  being  waterproof,  J-M  Fibre  Conduit  is  light  in  weight, 
thereby  reducing  the  cost  of  freight,  handling,  hauling  and  installing'. 
Has  a  smooth  bore  and  eliminates  abrasions  of  the  cable  sheath. 
Affords  best  protection  to  the  cables  from  stray  currents  and  electrolytic 
action. 

Furnished  in  socket,  drive,  sleeve  and  screw  joint,  together  with  fittings 
and  bends  to  meet  all  conditions  of  service.  Standard  tubes  two  inches  to 
four  inches  in  diameter;  fifty-four  inches  and  sixty  inches  long. 

Quick  shipments.       Write  our  nearest  branch  for  full  information  and  prices. 

THE  CANADIAN  H.  W.  JOHNS-MANVILLE  CO.,  LIMITED 


Manufacturers  of  Asbestos 
and  Magnesia  Products 


Asbestos  Roofings,  Packings, 
Electrical  Supplies,  Etc. 


1H79 


TORONTO 


MONTREAL 


WINNIPEG 


VANCOUVER 


r. 


SUNDH   SOLENOID   MOTOR  STARTERS 

Compact  and  reliable  starter  for  Direct  Current.     No  sliding  contacts. 


The  advantages  of  this  type 
of  construction  are  not  only 
simplicity  and  easy  replace- 
ment of  wearing  parts,  but  al- 
so the  elimination  of  sliding 
contacts  which  cause  trouble 
due  to  arcing  and  consequent 
sticking  of  the  moving  metnber. 

The  construction  of  the 
Sundh  Automatic  Starter  is 
compact  and  simple,  consisting 
of  a  solenoid,  a  plunger  with 
retarding  dash-pot,  and  two  or 
'.nore  levers  hinged  to  the  lower 
pole-piece  of  the  solenoid. 

Send  for  illustrated  Catalogue  on 
Electrical  Controlling  Devices 


The  upper  ends  of  the  levers 
carry  the  contacts.  The  lever> 
are  controlled  by  their  lower 
ends  passing  through  a  frame 
which  is  attached  to  the  l)ot- 
tom  of  the  plunger.  The  con- 
tacts are  of  copper  and  carbon, 
and  all  wearing  parts  are  acces- 
sible and  easily  replaced.  For 
heavy  duty  the  hnal  contact  is 
made  b}  a  laminated  copper 
brush.  This  copper  brush, 
howcNcr,  does  not  cut  out  anv 
resistance,  but  merelv  short- 
circuits  the  cari)on  contacts 
which  do  cut  out  the  resist- 
ance. 


SUNDH  ELECTRIC  CO.,   ■   -   -    NEW  YORK,  U.S.A. 
Represented  by  C.  H.  L.  Keeler  Co.,  Ltd.,  Toronto,  Canada 
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Artistic  and 
Attractive  Designs  in 

Lighting  Fixtures 


"Banner"  Electric  Fixtuies  embody  all 
the  popular  and  most  up-to-date  designs 
together  with  many  of  our  exclusive 
creations. 

Write  us  for  an  estimate  on  your  next 
job. 

We  specialize  on  making  fixtures  from 
original  drawings  onshort  notice. 


''Banner''  Fixtures 


MADE  BY 


N  2  30014 


Qntario  fant^m  &^mp  Q>„ 

HAMILTON,  CANADA. 


mm 


Agents  in 
Canada  with  Stock  :- 

MANITOBA.-The  Can.-Brit.  Eng.  Co.,  Ltd. 

3^  Smith  Street,  Winnipeg 
ONTARIO.— Chapman  &  Walker,  Ltd. 

116-118  Richmond  St.  W.,  Toronto 

SASKATCHEWAN-The  Northwestern 
Electric  Ltd. 
Scarth  Street,  Regina 
BRITISH  COLUMBIA.-Cope  &  Son  Ltd. 

Water  Street,  Vancouver 
ALRERTA.— General  Supplies  Ltd, 

122  Eleventh  Ave.  W.,  Calgary 

*^^M^S^'"-^'^°<?'^'*  kept  by:-Dawson  &  Co.,  Ltd.,  Montreal. 
Mechanics  Supply  Co.,  St.  Paul,  Quebk-. 

^^lui  ^HaHf£^^^^°°''^  ^^"^^  by:-John  Starr,  Son 


No.  C  410  Sterling 
Automatic  Interphone 


BRITI&H  MADE^ 
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Lamp  Supply 

The  Lamp  supply  in  every  city  and  town  is  a 
large  and  important  item  in  the  business  of  every 
central  station  and  supply  house.  The  popular  de- 
mand is  steadily  growing  for 

MAZDA  SUNBEAM  LAMPS 

Garry  a  complete  stock  of  these  Lamps  in  all  their 
various  sizes  and  styles,  and  increased  business 
will  be  the  inevitable  result. 

Carried   in   stock  by  all  dealers  or  write  us  for 
prices  and  literature. 

Made  in  Canada  by 

Canadian  Sunbeam  Lamp  Co.^  Ltd. 

Main  Office  and  Factory:  TORONTO 
Branch  Warehouses:     MONTREAL     WINNIPEG     CALGARY  VANCOUVER 
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Metal  Case  Type  K 


Polyphase  Type  PK 


Meter  Logic 

So  much  depends  upon  the  ac- 
curacy and  reliability  of  your  meters 
that  you  cannot  afford  to  install  any- 
thing but  the  tried  and  tested 
variety.  Derangement  or  inaccur- 
acy of  the  instruments  means  either 
a  loss  of  dollars  to  you  or  dissatis- 
faction to  your  customers.  Both  of 
these  conditions  must  be  avoided. 

"PACKARD" 
Meters 

are  known  throughout  Canada  and 
acknowledged  by  electrical  men  who 
know,  as  the  standard  for  accuracy, 
reliability  and  permanence. 

The  Packard  Company  was  the 
first  company  in  Canada  to  manu- 
facture induction  meters.  The  acute 
importance  of  the  watthour  meter 
was  recognized  at  the  beginning, 
both  from  the  standpoint  of  the 
central  station  and  the  customer, 
and  every  cai'e  has  been  taken  to  in- 
sure '  Packard"  Meters  against  the 
slightest  defect. 

Large  stock  carried  at 

St.  Catharines  and  Winnipeg 
St.  John  Railway  Co., 

St.  John,  N.B. 

General  Supplies,  Limited, 

Calgary,  Alta. 


The  Packard  Electric  Company,  Limited 

Factory  at  ST.  CATHARINES,  ONTARIO 


General  Sales  Office 
90 12  Traders  Bank,  TORONTO 


N.  W.  Office  and  Warehouse 

WINNIPEG,  MAN. 


Till-:    ICLliC'lkJCAL  NI£WS 
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Many  Fires  Have 
Started  This  Way 

A  guest  at  a  hotel  takes  a  lamp  out  of  a 
socket,  attaches  an  electric  iron  or  other  heat- 
ing device,  and  leaves  the  room  with  the  cur- 
rent on. 


The  result  is  usually  a  fire,  or  at  the  very 
least  a  scorching  of  the  dresser,  blowing  of  fuse,  etc. 

Such  fire  hazard,  not  to  mention  theft  of  the  lamps,  etc.,  can  be  absolutely  prevented  by  use 
of  the 


"The  socket  that  locks  ' 

FOR  SALE  BY  ALL  JOBBERS 

Carried  in  Canada  by  the  jobbers  listed  below  who  will  gladly  give  you 
further  information  and  give  you  the  names  of  Canadian  installations. 
For  free  booklet  use  the  coupon. 


John  Starr,  Son  &  Co.,  Limited 

St.  John  Railway  Company 

Mechanics  Supply  Company,  Limited 

Dawson  &  Company,  Limited 

Central  Electric  &  School  Supply  Company 

Mainer  Electric  Company 

Dawson  &  Company 

General  Supplies  Limited 

Cope  &  Son     -  ,  - 


Halifax 
St.  John,  N.  B, 
Quebec 
Montreal 
Toronto 
Winnipeg 
Winnipeg 
Calgary,  Alta. 
Vancouver 


Pass  &  Seymour,  Inc. 


Main  Office  and  Works : 

Solvay,  New  York,  U.  S.  A. 


New  York  City 
178  Fulton  Street 


San  Francisco 
Rialto  Building 


Chicago,  700  West  Jackson  Blvd. 


^.  .... 

.0* 


■■■■■■ 
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HYDRAULIC  TURBINES 

SPECIALLY  DESIGNED  and  BUILT  FOR  CON- 
NECTION    WITH    ELECTRIC  GENERATORS 


Turbine  and  Oil  Pressure  Governor 

1600  H.  P.  375  R.  P.  M.  155  Ft.  Head 


Our  Oil  Pressure  Governor  !s  the  most  powerful  but  the  most 
sensitive  on  the  market.  It  gives  the  best  results  with  either 
large  or  small  turbines  operating  under  any  possible  conditions. 


WORKS         -         -         -  MONTREAL 

ALLIS- CHALMERS- BULLOCK 

LIMITED 

Sales  Offices  :    MONTREAL,  162  St.  Antoine  St.  TORONTO,  810  Traders  Bank  Bldg. 

WINNIPEG  601  Builders  Exchange  Bldg.        VANCOUVER,  Dominion  Bldg. 
COBALT  CALGARY 
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G.  M.  GEST 


Conduit  engineer 

and  Contractor 


Electrical 
Underground 
Conduit 
Systems 

When  G.  M.  GEST  designs  and  constructs 
your  Conduit  System  you  receive  the 
benefit  of  many  years'  experience  and 
specializing   in   that  line   of  work. 

Power  Building,  Montreal,  P.Q. 


The 
design 
of 


Crocker- Wheeler  Induction  Motors 


-includes- 


Large  Shafts 

Ideal  End- 
Ring 
Construction 


Lumen  Bear- 
ings 

Strong  Stator 
Frame 


They  have  many  other  ^^IL^JP  Bulletin  135  describes 

desirable  features         Crocker-Wheeler  Induction  Motor.   Sizes  from  i  H.P.  up  them 


The  Canadian  Crocker- Wheeler  Co., 

Manufacturers  and  Electrical  Engineers 

Head  Office  and  Works;  Branch  Offices: 

ST.  CATHARINES,  ONT. 


Limited 


MONTREAL   TORONTO  VANCOUVER 
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Get  Your  Share 
of  This  Profitable  Trade 


Eveready  Flashlights 


Your  letting'  a  lot  of  profitable  business 
g"et  past  you  if  you're  not  handling" 
Eveready  Flashlights. 

This  is  one  line  that  you  can  sell  to  all 
ages  and  conditions  of  your  trade. 
Men  want    them — hunters,  motorists, 
canoeists,    and    campers — for  business 
purposes  too. 

Women  who  are  timid  about  going"  about 
a  dark  house  alone  want  them.  Old 
ladies  who  have  to  go  out  at  nig'ht  want 
them. 

Children  delight  to  play  with  them, 
and  parents  know  that  this  "fire"  can 
be  played  with  in  safety. 

Write  our  nearest 
house  for  illustrated 
descriptive  literature 


(CM™ 


AND  MANUFACTURING  CQuniTtB 


iMFd.Col 


Manufacturer  and  Distributor  of  Telephone  and  Fire  Alarm  Apparatus  and 
Electrical  Supplies  for  every  possible  need 

MONTREAL  HALIFAX  TORONTO  WINNIBEG 

REGINA  CALGARY         EDMONTON  VANCOUVER 
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Electric  Trucks 
are  best  for  any 
Central  Station 

—most  efficient  and  most  economical 

The  Central  Station  that  does  not  use  Electric  Trucks  is  over- 
looking a  big  factor  for  its  own  betterment.  Electric  Trucks 
are  most  perfectly  adapted  to  the  outdoor  work  of  electric 
lighting  companies.  They  are  power  plants  on  wheels — ready 
always  to  do  their  work  cheaper,  better  and  quicker  than  any 
other  type  of  vehicle.  Here  are  some  of  the  uses  to  which  any 
Central  station  can  adopt  Electric  Trucks  : 

1 .  General  hauling  of  all  kinds. 

2.  The  hauling  of  heavy  material,  such  as  transformers,  reels  of 

cable,  etc.,  in  which  the  electric  winch  is  indispensable. 

3.  The  application  of  the  electric  vehicle  in  the  construction  of 

aerial  lines,  where  electrically  operated  cranes  are  used  for 
erecting  or  removing  poles,  transformers,  etc. 

4.  The  use  of  the  electric  vehicle  in  underground  work  for  the 

drawing  in  and  out  of  cable  and  pumping  out  of  manholes. 

5.  The  use  of  electric  tower  wagon  for  trimming  of  arc  lamps,  etc. 

6.  The  adaptability  of  electric  vehicle  as  an  advertising  medium. 

Small  electric  wagons  are  used  by  many  companies  for  the  delivery  of  lamps, 
meters,  etc.  These  wagons  are  equipped  with  crates,  etc.,  and  have  excellent 
advertising  value  as  well  as  giving  efficient,  economical  service. 

Your  use  of  Electric  Trucks  recommends  them  to  others 


Of  course,  you  know  the  value 
of  a  vehicle  charging  business  in 
making  off-peak  hours  profit- 
able. Why  not  boost  Electric 
Vehicles  with  this  end  in  view  ? 


Once  the  vehicle  users  in  your 
locality  see  that  you  have  con- 
fidence in  Electric  Commercial 
Vehicles,  it  will  be  easy  to  in- 
duce them  to  follow  your  lead. 


Electric  Vehicle  Association  of  America 


BOSTON 


NEW  YORK:  124  W.  42nd  St. 


01) 


CHICAGO 
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NUL 


Continuous 
Filament 


a 


F 


Here  is  the   Lamp  with  a 
Record 


LOOK! 


12  volt  5  watt  Drawn  Wire 
Sign  Tungsten  Lamp 


"The  Acme  of  Perfection"  is  the  only  term  which  applies  to  the  "NULITE"  Sign  Lamp. 

It  is  manufactured  with  the  same  exacting  care  and  attention  as  all  our  other  "NULITE"  Tungstens,  which 
insures  you  of  entire  satisfaction. 

SIGN  MANUFACTURERS 

Equip  all  your  signs  with  "  NULITE  "  12  volt  5  watt  Sign  Lamps,  and  enjoy  the  reputation  these  lamps  are 
bound  to  bring. 

The  tremendous  quantity  of  these  lamps  ordered  are  proof  of  their  superiority. 

Note  the  scientific  construction,  you  will  see  at  a  glance  that  it  is  built  to  stand  maximum  vibration  set  in 
any  position. 

We  put  four  of  our  12  volt  5  watt  lamps  on  our  test  rack  and  burnt  them  for  18  hours  at  a  pressure  of  20 
volts,  and  after  critical  microscopic  examination,  failed  to  find  any  defect. 

Use  the  Lamp  with  a  Record     "  NULITE  "     a  Canadian  Product  Manufactured  by 

THE  CANADIAN  TUNGSTEN  LAMP  CO.,  LTD. 

HAMILTON,  ONT. 


Branch  Warehouses  at :     Montreal — 246  Craig  St.  W. 


Winnipeg— 56  Albert  St. 


Vancouver — 365  Water  St. 


THE    ELECTRICAL  NEWS 


33 


Water  Power  Plant 


Type  30  Francis  Turbine 
1000  B.H.P.    120  Feet  Fall 

As  supplied  to  Ocean  Falls  Pulp  and  Paper 
Co.,  Dryden  Timber  and  Power  Co.  Expert 
advice  at  your  immediate  disposal  for  estimat- 
ing purposes,  etc. 

James  Gordon  &  Company 

81  and  83  Knightrider  Street,  LONDON,  ENGLAND. 

Sole  Canadian  Agents 

Chapman  &  Walker^  Ltd. 

116-118  Richmond  Street  West,  TORONTO 


Use  Good  Motors 

to  drive  your  factory. 


Such  as  are  manufactured  by 

Toronto  &  Hamilton 
Electric  Company 

HAMILTON 
Have  you  any  repairs  ?    Write  us. 


Two  Opinions  on 
0-B  Extruded  Ears 


"  We  purchased  a  number  of  your  ex- 
truded trolley  ears  during  1911,  part  of 
which  we  used  in  construction,  and  have 
found  them  entirely  satisfactory  in  every 
respect.  In  fact  I  consider  this  to  be  the 
best  trolley  ear  for  grooved  wire  that  I  have 
had  any  experience  with." 

"  Regarding  1  2"  extruded  trolley  ears, 
for  2-0  wire,  would  say  we  have  found  these 
very  satisfactory.  I  enclosed  you  an  order 
for  1  000  more,  which  speaks  for  itself." 


We  have  many  more  >imilar  letters. 


THE  OHIO  BRASS  CO. 

Mansfield,  Ohio,  U.S.A. 


Power  Transmission  Line 
Patrolman's  Portable  Phone 

Weight  only 
6  ^  lbs. 
Dimensions  only 

5"x5'x5>^" 

Strong  and  Dur- 
able. 

Corners  Dovetailed 
and  reinforced. 
Recelver-Trcinsmit- 
ter  and  Crank  prac- 
tically flush  with 
the  case. 

Equipped  with  cord, 
Williams  test  clips 
and  carrying  strap 
as  shown. 

Send  for  Bulletin  No.  402 

The  Holtzer-Cabot  Electric  Co. 


Chicago,  111. 


Brookline,  Mass. 
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The  Fan  Season  is  Now  Here 


CEILING  FAN 
(Self  Rotating) 


FANS  LEAD  ALL 
OTHERS 


C  &  W  fans  are  attractively  design- 
ed and  noiseless  in  operation. 

C  &  W  oscillating"  fans  are  the  neat- 
est and  most  perfect  on  the  market. 

C  &  W  Self  Rotating  ceiling  fans  are 
much  superior  to  anything  heretofore 
offered. 

You  will  be  asked  for  C  &  W  Fans, 

Write  us  for  catalogtie  and  prices 


CHAPMAN  &  WALKER, 


DESK  FAN 
(Oscillating) 


118-120  Richmond  St.  W..  TORONTO.  ONT. 

VANCOUVER  WINNIPEG  MONTREAL 


Protection  from  Lightning  Troubles 


The  following  list  of 
users  of  the  Mosciki 
System  of  Lightning 
Protection  speaks  for 
itself: 

Victoria  Falls  and 
Transval  Power 
Co. 

Shanghai  Munici- 
pality. 

Melbourne  Elec- 
tric Supply  Co. 

Cleveland  and 
Durham  Power 
Co. 

St.  John  Del.  Key 

Co.,  Brazil. 
Societa  Dergano. 
Sociedad  Espan- 

ola,  Madrid. 
Societa  Electrica 

Suburbana, 

Milan.  &c. 


(MOSCIKI  SYSTEM) 


Lightning,  if  unchecked, 
will  break  the  windings 
of  your  apparatus,  blow 
out  your  fuses  and  break 
down  your  transformers. 
In  short,  lack  of  adequate 
and  capable  lightning  pro- 
.tection  may  mean  to  you 
serious  loss  of  time, 
money,  and  perhaps  lives. 
A  host  of  so-called  lightn- 
ing arresters  are  on  the 
market,  but  99  per  cent, 
of  them  are  valueless  be- 
cause the  principle  on 
which  they  are  construct- 
ed is  wrong. 


High  frequency — not  high 
voltage — is  the  cause  of 
the  damage  done  by  light- 
ning. 

Most  protective  systems 
work  on  the  principle  that 
high  voltage  is  the  cause 
of  the  damage.  This  is 
incorrect,  hence  their  use- 
lessness. 

A  lightning  protection  ap- 
paratus to  be  of  any  use 
must  ofTer  a  clear  path  to 
earth  for  high  frequency 
currents  independent  of 
voltage. 


The  MOSCIKI  System  of  Lightning  Protection  fulfiUs  this  condition  abso- 
lutely—it's principle  is  correct— its  design  the  best  and  its  guarantee 
absolute.  Write  us  for  fuller  particulars. 


Exclusix'e  Canadian  Agen/s 


Mosciki  Lightning 
Arrester 


CHAPMAN  &  WALKER, 


ELECTRICAL  ENGINEERS 
AND  CONTRACTORS 


116-118  Richmond  Street  W.,  TORONTO 
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Meter  Efficiency  and  Profits 

go  hand  in  hand. Without  the  former  you  cannot 
obtain  the  latter.  If  your  meter  is  not  doing  its 
work  properly  your  profits  will  fall  short — to  make 
it  c(jncise  and  putting  it  in  two  words,  you  are 
losing  money. 

If  your  niftcrs  are  not  ;^i\ing  satisfaction  you  are 
going  to  replace  them  with  meters  that  will,  aren't 
you? 


C.  &  H.  Meters 

have  demonstrated  their  efficiency  to  the  comijlete 
satisfaction  of  luindreds  of  constant  'users. 
They  have  a  higher  torc^ue  and  a  higher  ratio  of 
torque  to  weight  than  any  otlier  A.C.  meter  on  the 
market.  They  start  under  a  much  lighter  load  than 
most  meters  and  are  very  accurate  under  heavy  loads 
of  long  duratif)n. 

i.\  large  stock  of  A.C.  meters,  Three-phase  meters, 
Two-rate  meters  and  1 'repayment  meters  is  carried 
at  our  new  warcrooms  at  120  Riclimond  Street  West, 
Toronto. 

Write  for  further  particulars  and  arrange  for  an 
actual  demonstration  of  C.  &  H.  Meters  on  your 
own  circuits. 

/Kt'  a  ye  tm  'er  a  id  tiin:  switch  sf>ei:iatists 


Chamberlain  &  Hookham  Meter  Co.,  Ltd. 
120  Richmond  West  Toronto,  Ont. 

Eastern  Representatives 

Spencer  &  Aspinall,617  New  Birks  Bldg.,  Montreal,  Que. 


The  CANADIAN  BRITISH 
ENGINEERING  COMPANY 

LIMITED 

WINNIPEG  BRANCH     -     324  Smith  St.,  Winnipeg 

Wholesale  Electrical  Supplies 

A  large  and  varied 
stock  carried  at  our  Winnipeg  warehouse 
including 


Wires  and  Cables 
Conduits 

Conduit  Fittings  and  Boxes 

Switches 

Fuses 

Cutouts 

Sockets 

Receptacles,  etc. 


Mazda  and  Carbon  Lamps 

Street  Light  Fittings 

Telephones 

Bells  and  Fire  Alarms 

Dry  Cells 

Secondary  Batteries 
Heating  and  Cooking  De^ 

vices 
Electric  Motors 
Electric  Meters 


OUR  ENDEAVOR 

is  to  ship  standard  supplies  the  day  order  is  received 
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This  Is  The  Way  You  Can  Get  Every 
Garton-Daniels  A,  C.  Lightning  Arrester 

You  may  ask — "Will  Garton-Daniels  Lightning  Arresters  do  exactly 
as  claimed  for  them  ;  will  they  protect  my  electrical  apparatus ;  will  they 
eliminate  surges,  low  voltages,  winking  lights  and  other  voltage  disturbances 
on  my  circuits  at  the  time  they  discharge ;  will  they  eliminate  lightning 
arrester  grounds  and  short-circuits. " 

Here  Is  The  Proof 

"All  Garton-Daniels  Alternating  Current  Lightning  Arrest- 
ers sold  either  by  this  Company,  or  by  any  electrical  jobber,  are 
Guaranteed  Unconditionally  for  one  year  from  date  of  sale.  If 
for  any  reason  whatsoever  they  prove  unsatisfactory  during 
that  time,  they  may  be  returned  to  the  Electric  Service  Supplies 
Company's  Factory,  17th  and  Cambria  streets,  Philadelphia, 
where  they  will  be  either  repaired  or  replaced  free  of  charge, 
or  the  entire  purchase  price  refunded,  at  the  discretion  of  cus- 
tomer." 

This  is  the  way  you  can  buy  every  Garton-Daniels  A.  C.  Lightning 
Arrester.    Will  it  pay  you  to  delay  ?    Can  you  afford  to  when  you 
can  get  "  The  Complete  Arrester  '*  unconditionally  guaranteed  for  a  year  either  from  us  or  from  jobbers 
generally  throughout  the  world? 


After  This— What? 


JOHN  MILLEN  &  SON,  LIMITED 


TORONTO 


Canadian  Distributors 

MONTREAL 
WINNIPEG 


VANCOUVER 


ELECTRIC  SERVICE  SUPPLIES  CO. 

Manufacturers 

PHILADELPHIA         NEW  YORK  CHICAGO 
17th  and  Cambria  Sts.     Hudson  Terminal    417  So.  Dearborn  St. 


t      ^  Si  b 


YOU  SHOULD  WORRY 


If  you  don't  use  our  high  tension  power  plant  and  trarsmis- 
sion  electrical  specialties  and  station  and  pole^top  disconnect" 
ing  switches,  opening  all  poles  at  once. 

We  Icnow,  that  yo>i  know  they  are  the  best  made,  so  why  hesitate  in  their  use 
under  our  positive  Five  Year  Guarantee. 

Our  Hliie  Catalogue  and  Pole  Top  Switch  Bulletin  for  the  asking. 

ELECTRICAL  ENGINEERS  EQUIPMENT  CO.,  '° 'c'hJcSgo.IL! 


Power  House 
Soeclallsts 


NORTHERN  ELEC.  &  MFG.  CO.,  Canadian  Agents 

Montreal    Toronto    Winnipeg   Calgary  Vancouver 
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Electric  Vehicle  Publicity 

The  Electric  Vehicle  Association  of  America  was  form- 
ed a  little  over  a  year  ago  for  the  purpose  of  placing  the 
merits  of  electric  vehicles  before  the  interests  most  nearly 
concerned.  These  included  central  stations  and  manufac- 
turers not  only  of  electric  vehicles  themselves,  but  of  any 
kind  of  product  in  which  an  electric  vehicle  could  I)e  used  in 
transportation  work.  It  is  the  intention  of  this  association 
to  bring  to  the  attention  of  central  stations  the  value  of  the 
business  which  conies  from  charging  storage  batteries  used 
by  electric  vehicles.  This  business  not  only  represents  an 
extension  to  their  trade,  bttt  what  is  often  of  much  greater 
importance,  it  represents  a  customer  that  can  be  supplied  at 
a  time  when  the  plant  is  rvmning  very  low.  Indeed  most  of 
the  electric  vehicle  charging  business  is  done  during  the 
night  when  practically  every  other  consumer  is  off  the  line. 

The  Association  has  also  endeavored  to  bring  to  the  at- 
tention of  the  manufacturer  or  other  organizations  requir- 
ing transportation  facilities,  the  advantages  that  storage  bat- 
tery vehicles  possess  over  horse  drawn,  or  even  gasoline. 
It  has  been  shown  that  more  work  can  be  done  in  less  time, 
and  at  less  expense,  and  the  result  has  undoubtedly  been 
that  the  situation  with  regard  to  the  electric  vehicle  busi- 
ness is  much  more  prosperous  than  it  was  twelve  months 
ago. 

As  this  organization  may  be  considered  a  philanthropic 
one,  it  has  been  dependent  for  llie  defrayal  of  its  operating 
exi)ense  on  pri\ate  subscriptions,  'i'iie  list  of  contributors 
include,  principally,  manufacturers  of  electric  vehicles,  who 
profit  ■  directly  by  the  publicity  given  their  product  by  the 
Association,  and  central  statione  who  profit  indirectly  by  the 


increased  load  resulting  from  the  greater  use  of  the  storage 
battery.  With  the  beginning  of  the  second  year  of  this  as- 
socialioii's  operations  it  now  becomes  necessary  to  make  an 
appeal  for  further  contributions,  and  letters  arc  being  sent 
out  to  three  classes — first,  to  those  who  contributed  to  last 
year's  campaign  fund;  second,  to  manufacturers  who  did 
not  contril)ute  to  last  year's  fund,  and  third,  to  central  sta- 
tions who  did  not  contribute  last  year.  In  these  letters  it  is 
pointed  out  what  the  value  of  the  advertising  carried  on  by 
this  association  has  meant  to  the  industries  during  the  past 
year.  It  is  stated  that  inquiries  have  been  received  from 
every  state  in  the  United  States  and  from  more  than  twenty- 
five  outside  countries.  The  letters  further  state  that  the 
scope  of  the  campaign  literature  will  now  be  extended,  and 
whereas  in  the  past  this  has  been  almost  purely  educational, 
the  second  year's  campaign  literature  will  make  the  matter 
more  specific,  and  by  giving  facts,  figures  and  data  with  re- 
spect to  the  electric  vehicle  will  make  a  direct  appeal  to 
the  purchaser.  Two  booklets  will  be  issued  during  the  pre- 
sent year,  one  entitled  "The  Story  of  the  Electric  Commer- 
cial Vehicle,"  the  other  "The  Story  of  the  Electric  Pleasure 
Vehicle,"  which  will  each  be  published  in  attractive  form. 

Attention  is  especially  drawn  to  the  splendid  results  ob- 
tained by  the  past  year's  advertising,  but  it  is  pointed  out 
that  the  foundation  work  only  has  been  done.  While  the 
public  are  beginning  to  appreciate  the  value  of  the  electric 
vehicle,  it  is  absolutely  necessary  that  the  work  of  educa- 
tion must  be  continued  without  intermission,  so  that  the 
foundation  already  laid  may  not  become  valueless.  A 
strong  plea,  therefore,  is  made  for  sufficient  funds  to  carry 
on  this  work  during  the  present  year. 


The  Electric  Motor 

In  this  issue  we  have  made  an  attempt,  in  an  article  of 
some  length,  to  cover,  in  a  general  way,  the  field  of  the  use 
of  electric  motors.  We  make  no  claim  to  discovering  ap- 
plications of  motors  that  were  not  fully  recognized  before, 
but  we  believe  this  is  the  first  attempt  that  has  been  made 
to  assemble,  as  it  were,  the  various  parts  of  the  motor- 
driven  industry,  which,  taken  together,  form  the  basis  of 
20th  century  progress.  We  are  free  to  admit,  however,  that 
though  we  have  devoted  some  seventeen  pages  to  this  sub- 
ject, much  has  remained  unsaid  that  would  naturally  have 
found  space  in  such  an  article. 

Still,  the  simple  fact  that  seventeen  pages  is  insufficient 
to  do  much  more  than  touch  the  fringe  of  this  subject,  is 
indicative  of  the  already  widespread  application  of  electric 
motors.  The  article,  incomplete  though  it  is,  has  gone  far 
enough  to  prove  to  the  most  sceptical  that  there  is  no  in- 
dustry nor  any  phase  of  any  industrj'  that  cannot  be  served 
efliciently  and  economically  by  electric  drive. 


Fire  Prevention  Device 

The  hire  Prevention  Company  of  C'anatla,  Limited,  Mont- 
real, propose  to  put  on  the  market  a  device  invented  by  Mr. 
L.  T.  Reichel,  formerly  chief  electrical  engineer  for  the  New 
Zealand  Government,  and  now  in  use  in  that  country  and  in 
Great  Britain.  The  device  is  the  adaptation  of  an  old  prin- 
ciple, and  it  is  claimed  to  be  both  fool  proof  and  trouble 
l)roof  and  free  from  false  alarms.  Small  thermopiles,  con- 
taining dissimilar  metals,  are  placed  on  the  walls  or  ceil- 
ings, one  to  each  one  hundred  square  feet  of  space,  and  these 
are  connected  by  means  of  wires  with  a  sensitive  galvano- 
meter, which  in  turn  is  connected  with  a  local  and  central 
alarm  l)ell.  and  at  the  same  time  inilicates  the  K>cation  of 
the  tire.  .\  sudden  rise  in  temperature  of  four  degrees  act- 
ing upon  the  exposed  ends  of  tlie  thermopile,  generates  a 
sufficient  current  of  electricity  to  at  once  automatically  set 
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the  alarm  system  in  operation.  In  case  of  a  wire  or  other 
part  breaking,  an  automatic  signal  gives  the  alarm  to  the 
central  office,  and  this  signal  is  persistent  until  the  trouble 
is  put  right.  The  chief  feature  of  the  system  is  the  galvano- 
meter, which  is  used  in  combination  with  the  ordinary  clock 
work  mechanism  usual  in  all  fire  alarm  systems,  but  another 
quite  important  feature  is  that  an  alarm  can  be  given  by 
hand  in  the  event  of  a  fire  being  discovered  before  it  has 
had  time  to  be  automatically  recorded.  Should  a  wire  break 
on  the  street  or  elsewhere  outside  of  the  premises  protected 
by  the  system,  the  trouble  signal  is  given  to  the  central 
station  by  means  of  the  McCulIough  system  of  grounding 
the  current. 

The  Canadian  Fire  Underwriters'  Association  have  re- 
cognized the  system  and  will  allow  an  appreciable  reduction 
in  the  rate  where  the  apparatus  is  installed  in  commercial 
premises.  Mr.  James  Bennett  is  the  managing  director  of 
the  company,  who  are  also  putting  on  to  the  market  a  num- 
ber of  other  fire  preventative  appliances. 


structural  steel  required  for  the  buildings;  Corliss  engines, 
steam  turbines  or  water  wheels  for  the  motive  power;  boilers, 
pumps,  electric  cranes  and  everything  else  required  for  the 
equipment,  and  sawmill  machinery,  flour  mill  machinery, 
mining  or  cement  machinery  for  operation. 


Cedars  Rapids  Contract 

After  doing  a  portion  of  the  construction  themselves,  the 
Cedars  Rapids  Manufacturing  and  Power  Company  have  let 
a  contract  for  the  remainder  of  the  work  to  Messrs.  Fraser, 
Brace  &  Company,  of  New  York.  The  cost  will  be  over  $3,- 
000,000  and  is  on  a  unit  price  basis.  The  work  already  done 
includes  the  crib  work  on  the  outer  bank  of  the  canal,  and 
Messrs  Fraser,  Brace  and  Co.  will  complete  the  canal  and 
build  the  power  house.  Operations  were  commenced  im- 
mediately after  the  signing  of  the  contract,  which  provides 
for  an  initial  installation  of  100,000  horse  power.  The  hy- 
draulic portion  of  the  scheme  is  under  the  direction  of  Mr. 
Julian  C.  Smith,  chief  engineer  of  the  Shawinigan  Water  & 
Power  Company,  and  the  installation  of  the  electrical  ma- 
chinery will  be  under  Mr.  R.  M.  Wilson,  chief  engineer  of 
the  Montreal  Light,  Heat  &  Power  Company.  Mr.  Charles 
E.  Fraser  is  a  native  of  Montreal,  and  a  graduate  of  the 
Faculty  of  Applied  Science  at  McGill.  He  was  at  one  time 
engaged  in  journalistic  work.  His  firm  carried  out  a  con- 
siderable portion  of  the  work  on  the  plant  of  the  Canadian 
Light  &  Power  Company,  St.  Tiniothee,  P.Q. 

Messrs.  Stone  &  Webster,  of  Boston,  have  secured  the 
contract  for  building  the  transmission  line  from  Cedars  to 
Messina,  N.Y.,  a  distance  of  about  50  miles,  for  the  Alumin- 
ium Company,  who  have  agreed  to  take  a  large  amount  of 
power  from  the  Cedars  company. 


Canadian  Allis-Chalmers,  Limited 

Announcement  has  been  made  by  Mr.  Frederic  Nicholls, 
president  and  general  manager  of  the  Canadian  General  Elec- 
tric Company,  that  negotiations  are  now  concluded  with  the 
Allis-Chalmers  Company  of  Milwaukee,  and  the  Allis-Chal- 
mers-Bullock  Company,  of  Montreal,  by  which  the  Canadian 
General  Electric  Company  acquires  all  the  properties  and  as- 
sets .of  the  Allis-Chalmers-Bullock  Company  in  Canada.  An 
agreement  has  also  been  made  with  the  Milwaukee  company, 
which  gives  the  exclusive  right  to  manufacture  and  sell  in 
Canada  the  types  of  apparatus  for  which  the  Allis-Chalmers 
company  have  achieved  a  reputation,  such  as  Corliss  engines, 
water  wheels,  sawmill  machinery,  flour  mill  machinery,  min- 
ing machinery,  cement  machinery,  gas  engines,  etc. 

The  business  will  be  conducted  under  the  name  of  the 
"Canadian  Allis-Chalmers,  Limited,"  a  charter  having  been 
api)licd  for.  Mr.  Milne,  manager  of  the  Allis-Chalmers-Bul- 
lock Company,  will  continue  as  manager  of  the  new  company. 
The  Canadian  General  Electric  Company,  with  its  subsidiary 
companies,  the  Canada  Foundry  Company,  and  the  Canadian 
Allis-Chalmers,  are  now  in  a  position  to  build  and  equip  com- 
pletely any  industrial  enterprise,  as    they   manufacture  the 


It  has  been  finally  decided  to  hoW  the  an- 
nual convention  of  the  Canadian  Electrical  As- 
sociation in  Toronto,  instead  of  in  Fort  William 
as  announced  some  weeks  ago.  The  date  of  the 
convention  in  Toronto  will  be  June  25,  26  and  27. 


Comparative  Cost  of  Delivery  by  Electric,  Gaso- 
line and  Horse  Power 

A  paper  was  recently  read  before  the  Electric 
Vehicle  Association  of  America  by  Prof.  H.  F.  Thompson 
of  the  Massachusetts  Institute  of  Technology  on  the  above 
subject.  Prof.  Thompson  gave  some  interesting  cost  figures 
comparing  the  operation  of  the  three  types  of  vehicles, 
horse-drawn,  electric  and  gasoline,  which  showed  an  econo- 
my of  motor  vehicles  over  horse-drawn  trucks.  Following 
are  the  figures  submitted: 

1  Horse 
Wagon 

1000  lb.      1000  lb.     (2-3  extra 
Electric     Gasoline  horse) 
Average  running  speed,  to  and  from  delivery 

zone,  m.  p.  h   11  15  6.5 

Average  running  speed  in  delivery  zone  ...         9  9  5 

Hours  per  day  for  loading   2.0  2.0  2.0 

Hours  per  day  to  and  from  delivery  zone  ..         1.45  1.1  2.5 

Hours  per  day  in  delivery  zone   5.55  5.9  4.5 

Miles  per  day  to  and  from  delivery  zone  ...       16  16  16 

Miles  per  day  in  delivery  zone   21  23  13 

Miles  per  day,  total    37  39  29 

Deliveries  per  day   128  138  78 

Deliveries  per  mile  of  total  day's  travel   ...         3.5  3.5  2.7 

Days  used  per  year   ~. .  .     285  275  285 

Miles  per  year  10,500         10,500  8,300 

Deliveries   per   year   36,500        37,000  22,000 

Expense  per  year — 

Tires  or  shoeing  $  170.00    $  190.00    $  60.00 

Repairs   300.00        550.00  125.00 

Battery   250.00   

Veterinary     10.00 

Lubricants   15.00  50.00   

Electricity,  3c.  per  kvj.  hr   160.00     

Gasoline  at  16c.  per  gal   215.00   

Feed   320.00 

Garage  or  stable   200.00        200.00  125.00 

Driver  or  helper   1,000.00      1,080.00  1,000.00 

Depreciation   165.00        305.00  160.00 

Interest  ...   60.00         60.00  24.00 

Insurance    135.00        170.00  30.00 

Total  annual  expense  $2,455.00    $2,810.00  $1,854.00 

Cost  per  day   8.60      '  10.40  6.50 

Cost  per  mile   .23  .27  .23 

Cost  per  delivery   .067  .  075        .  085 


Poles  and  Ties  in  1911 

The  Department  of  the  Interior  has  just  issued  a  report 
on  poles  and  cross  ties  used  in  Canada  during  1911.  The  re- 
port as  to  ties  is  based  on  figures  received  from  51  sleam  rail- 
ways and  33  electric  roads.  The  total  number  of  ties  pur- 
chased in  1911  was  13,683,770.  The  average  cost  was  39c 
each.  The  lowest  cost  being  21c  for  beech,  maple  and  birch, 
the  highest  cost  being  $1.11  for  Southern  pine.  The  total 
number  of  ties  was  made  up  of  the  following  percentages: 
Jack  pine,  39.9  per  cent.;  tamarack,  19.3  per  cent.;  Douglas 
fir,  14.2  per  cent.;  hemlock,  12.2  per  cent.;  spruce,  6.6  per 
cent.;  cedar,  5.3  per  cent;  oak,  1.1  per  cent.;  red  pine,  0.5 
per  cent;  chestnut,  0.5  per  cent.;  western  cedar,  0.4  per  cent.; 
birch,  0.1  per  cent.;  maple,  0.1  per  cent.;  beech,  white  pine, 
poplar,  southern  pine,  elm,  black  ash,  less  than  0.1  per  cent. 
The  total  number  of  ties  purchased  represents  an  increase  of 
48.5  per  cent,  over  the  previous  year.  About  63  per  cent,  of 
the  1911  ties  were  hewn  as  against  about  70  per  cent,  in 
1910,  indicating  an  increasing  popularity  of  the  sawn  tic. 
Steam  railroads  used  95  per  cent,  of  all  the  ties  purchased, 
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the  number  for  electric  roads  being  only  585,242.  These 
were  made  up  chielly  of  Douglar  fir,  constituting  55  per  cent, 
and  cedar  28  per  cent. 

During  the  year  19H  only  206,209  ties  received  preserva- 
tive treatment  which  is  about  1.5  per  cent,  of  the  total  number 
used. 

The  statistics  of  poles  purchased  in  1911  were  obtained 
from  reports  from  283  companies  made  up  of  129  electric 
light  and  power  concerns,  303  telephone  companies,  28  elec- 
tric roads,  19  steam  railways  and  four  telegraph  companies. 
These  companies  were  divided  into  two  main  classes,  first, 
steam  railway,  teleplione  and  telegraph;  second,  electric  rail- 
ways, power  and  light.  This  classilication  seemed  best  from 
the  fact  that  steam  rcjads  operate  telephone  and  telegraph 
lines  in  connection  with  their  railways  and  many  electric 
roads  distribute  power  and  light. 

The  total  number  of  poles  purchased  was  585,703  at  an 
average  cost  of  $1.80.  The  cost  of  the  various  kinds  of 
wood  were  as  follows:  red  pine,  $1.S.16;  white  pine,  $10.70; 
yellow  pine,  $9. HI!;  chestnut,  .$5.35;  Douglas  fir,  $3.79;  wes- 
tern cedar,  $3.99;  hemlock,  $1.68;  cedar,  $1.61;  larch,  $1.43; 
spruce,  $1.02;  jack  pine,  89c.  Cedar  was  by  far  the  most  gen- 
erally used,  representing-  al)out  80  per  cent,  of  the  total,  with 
western  cedar  second  and  larch  third.  The  use  of  spruce 
pole  is  also  increasing,  nearly  !),()()0  being  used  during  the 
past  year. 

Tables  given  in  the  report  cover  the  number  of  poles, 
the  total  cost  and  the  average  cost  for  different  lengths  of 
poles.  20  to  25  ft.  lengths  constitute  58  per  cent,  of  the  total 
and  cost  on  an  average,  $1.13;  26  to  30  ft.  lengths  were  17 
per  cent,  of  the  total  and  averaged  .$2.17;  31  to  35  ft.  lengths 
were  3  per  cent,  of  the  total  and  averaged  $3.65  each;  36  to 
40  ft.  lengths  were  3  per  cent,  of  the  total  and  cost  $4.93  each; 


34  ft.  and  over  were  2  per  cent,  of  the  total,  averaging  $8.25 
each. 


Abitibi  Pulp  and  Paper  Mills 

Work  is  now  pr<jceeding  on  the  dam  and  power  house  of 
the  Abitibi  Pulp  and  i'aper  Mills,  Limited,  at  Iroquois  Falls, 
Ont.  At  first  a  ground  wood  pulp  mill,  with  a  capacity  of 
180  tons  per  day,  will  be  constructed;  later  a  chemical  pulp 
plant  will  be  installed,  and  eventually  paper  mills  will  be 
erected.  The  company  have  secured  leases  of  the  Iroquois 
Falls,  capable  of  developing  22,000  horse  power  at  80  per  cent, 
wheel  efficiency;  Couchiching  Falls,  18,000  horse  power;  and 
Twin  Falls,  18,000  horse  power.  At  present  it  is  proposed  to 
develop  the  Iroquois  Falls  to  the  extent  of  17,500  horse 
power.  Mr.  Henry  Holgate,  who  is  the  consulting  electrical 
engineer,  is  of  opinion  that  there  will  be  sufficient  water  all 
the  year  for  the  company's  requirements.  At  present  there 
is  a  drop  of  23  feet  at  Iroquois  Falls,  but  this  will  be  in- 
creased by  the  contractors  to  36  feet.  The  water  will  be 
backed  right  up  to  Twin  Falls,  and  up  the  Black  River  to 
Matheson.  A  branch  line  of  the  T.  &  N.  O.  Railway  is  being 
built,  and  this  will  be  completed  by  the  end  of  June. 

Of  the  power  to  be  generated,  about  15,000  will  be  used 
for  running  18  ten-ton  grinders,  and  in  addition  3,000  horse 
power  of  electrical  energy  will  be  utilised.  The  capacity  of 
the  wet  machine  room  will  be  200  tons,  and  in  the  wood  pre- 
paring room  the  slashers  will  deal  with  600  cords  per  10 
hours,  while  the  barkers  will  treat  some  20  cords  per  hour. 
The  saw  mill  will  have  a  daily  output  of  25,000  feet,  and  the 
dry  kilns  of  7,500  feet  per  day.  A  wood  working  mill,  with 
planers,  matchers,  etc.,  also  a  machine  shop  fully  equipped 
with  lathes,  planer  and  drills  have  been  erected. 

The  buildings  will  be  completed  by  December  1st,  and 


Plant  of  the  Abitibi  Pulp  &  Paper  Mills  as  it  will  appear  when  completed 
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operations  commenced  in  January  next  year.  The  plant  has 
been  designed  by  Mr.  G.  F.  Hardy  of  New  York,  and  the  con- 
tract let  to  Messrs.  Morrow  &  Beattie. 


Record  Results 

The  Western  Canada  Power  Company,  in  issuing  their' 
annual  statement  for  the  year  ended  December  31st,  1912, 
briefly  reviewed  the  situation  of  development  and  distribu- 
tion since  the  company  commenced  operations  at  the  begin- 
ning of  the  year.  During  the  year  1912  the  company  pro- 
cured industrial  power  contracts  to  the  amount  of  20,000  h.p., 
13,000  of  which  was  actually  connected  up  at  date  .April  10th, 
1913.  In  addition,  a  contract  has  been  closed  for  approxi- 
mately 6,000  h.p.  with  the  Whatcom  County  Railway  and 
Light  Company,  under  which  supply  had  already  been  begun. 
The  report  states  tliat  early  in  the  year  a  further  contract 
was  completed  with  the  British  Columbia  Electric  Railway 
Company  for  an  increasing  supply  of  electric  power  up  to 
40,000  h.p.,  and  that  on  April  8th  they  began  supplying  power 
on  account  of  this  contract.  At  the  commencement  of  the 
second  year  of  operation  therefore,  this  company  has  con- 
tracted for  a  supply  of  65,000  h.p.  with  about  5,000  more 
under  negotiation  and  the  statement  is  made  by  the  manage- 
ment that  they  do  not  believe  that  any  new  hydro-electric 
undertaking,  in  building  up  its  business  in  new  territory, 
has  ever  obtained  better  results  during  the  first  15  months  of 
operation. 

The  hydro-electric  plant  at  present  comprises  two  units 
located  at  the  upper  fall  on  the  Stave  River,  each  unit  con- 
sisting of  13,000  h.p.  at  the  turbine.  The  rapid  increase  in 
business  has  led  the  company  to  outline  the  following  pro- 
gram of  extension,  which  covers  the  next  seven  years,  by 
which  date  they  calculate  to  liave  a  demand  of  94,000  h.p. 
available  with  which  they  will  be  able  to  take  care  of  a 
connected  load  of  approximately  150,000  h.p. 


Demand  in 

.■  No.  of  Units  Horse-Power 

1913                                                      2  24,000 

1914                                                      3  30,000 

1915                                                      4  40,000 

1916                                                         5  54,000 

1917                                                           5  60,000 

1918  .    ...     6  74,000 

1919   •.".*•.  ....    ...     7  88,000 

1920  .                                            ...     8  94,000 


The  report  further  states  that  the  plant  of  25,000  h.p. 
capacity  which  is  now  in  operation  at  the  upper  site  was 
originally  constructed  so  that  its  capacity  could  be  doubled 
with  an  expenditure  of  about  .$80  for  each  h.p.  of  additional 
less  cost  per  h.p.  so  that  the  total  bond  debt  on  the  entire 
development.  The  second  plant  can  be  developecl  at  even 
property  will  be  less  than  $130  per  h.p.  including  dams,  power 
houses,  main  transmission  lines  and  power  distriljution  sys- 
tems for  over  10,000  h.p.  developed. 

The  assets  of  the  company  are  now  placed  at  $8,339,866, 
against  which  there  is  a  Ijond  issue  of  practically  .$5,000,000 
and  a  common  stock  rsue  of  $3,000,000.  The  management  of 
the  company  arc  C.  H.  Cahan,  president;  T.  J.  Drummond, 
Sir  Max  Aitken,  A.  R.  Doble,  A.  H.  B.  MacKenzie,  C. 
Sweeny,  Jno.  Hendry,  William  McNeil,  R.  F.  Hayward.  Mr. 
Hayward  is  also  general  manager  of  the  company. 


Standard  Inspection 

Tlie  liritish  Columbia  Electrical  Inspection  Society  is 
the  title  of  an  organization  which  lias  lately  been  formed 
at  (Vancouver,  composed  of  cily  and  municipal  electricians 
and  inspectors,  superintendents  and  other  officials  of  elec- 


trical contracting  firms,  and  representatives  of  power  com- 
panies and  supply  houses.  The  object  of  the  society  is  the 
standardization  of  inspection  work,  and  the  co-operation  of 
the  various  electrical  interests.  It  covers  New  Westminster, 
Burnaby,  Point  Grey,  South  Vancouver,  and  North  Van- 
couver, as  well  as  Vancouver.  The  first  open  meeting  of 
the  society  was  held  on  April  8  and  it  has  been  decided  to 
hold  bi-monthly  meetings  from  now  onward.  An  address 
on  some  interesting  electrical  subject  will  be  given  each 
montli  by  one  of  the  members. 

Mr.  C.  H.  Fletcher,  city  electrician  of  Vancouver,  has 
been  elected  president  and  the  newly  elected  vice-president 
and  secretary  are  Messrs.  H.  Burns  and  J.  W.  Cooke  res- 
pectively, of  the  City  Electrician's  department. 

It  is  hoped  to  later  extend  the  scope  of  tlie  organization 
by  the  addition  of  members  from  the  cities  and  municipalities 
of  the  interior. 

Latest  Report  on  Keokuk  Plant 

The  latest  progress  report  of  the  Mississippi  River  Povver 
Company,  at  Keokuk,  Iowa,  where  thirty  10,000  h.p.  water 
units  are  being  installed  indicates  that  the  work  is  now  well 
under  way  and  that  the  plant  will  lie  turned  over  to  the  opera- 
ting department  in  June  of  the  present  year.  The  illustra- 
tions shown  indicate  the  advanced  progress  of  the  work.  One 
of  the  figures  shows  a  portion  of  the  tail-race,  which  is  now 
completed,  with  tlie  draft  tube  openings.  Fig.  2  is  a  view 
looking  through  the  low  tension  bus  room  of  the  power 
liouse.  Fig.  3  is  a  section  of  one  of  the  high  tension  rooms 
located  on  the  fourth  floor  of  the  power  house.  Fig.  4  shows 
the  steel  gates  which  set  on  top  of  the  dam  spillways. .  It  will 
be  remembered  that  there  are  119  of  these  gates  all  operating 
independently.  Fig.  5  is  a  view  of  the  structures  and  fittings 
on  top  of  the  power  house  roof.  Fig.  6  shows  the  towers 
used  on  the  110,000  volt  line.  The  similarity  between  towers 
used  in  the  Mississippi  plant  and  the  towers  of  the  Hydro- 
electric Power  Commission  of  Ontario,  both  designed  for  the 
same  voltages,  is  very  noticeable.  The  main  features  of  this 
plant  have  been  outlined  in  former  issues  but  the  following 
additional  data  is  of  interest. 

Generators 

I-'our  of  these  .units  are  now  entirely  completed.  The 


Portion  of  tail-race  showing  draft  tube  outlets 


l)ase  and  stationary  portion  is  assembled  for  two  more  and 
stators  are  wound  for  six  in  addition,  'i'he  rotating  portion 
is  completely  asseml)led  for  eleven  machines.    One  of  the 
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Low  tension  bus  room 


Section  of  high  tension  bus  structure 


1,000  kw.  exciter  generators  has  been  erected  and  connected 
up. 

Transformers 

A  complete  transformer  weighs  240,000  lbs.,  and  stands 
nearly  2.5  ft.  in  height.  Each  transformer  is  mounted  on 
wheels  which  rest  on  hundred  pound  rails  and  can  be  rolled 
out  into  the  gate  room  under  the  crane  for  repairs.  Each 
transformer  has  a  capacity  of  9,000  kv.a.  and  steps  the  volt- 
age up  from  11,000  to  110,000  volts.  Efficiency  is  98.2  per 
cent,  b'ifty-six  gallons  of  cooling  water  per  minute  will  be 
required  by  eacli. 

H.  T.  Equipment 

The  high  tension  busljars  are  made  of  3  in.  iron  pipe  and 
are  hung  from  the  ceiling  by  seven-part  disc  insulators.  Im- 
mediately below  these,  are  the  110,000  volt  oil  switches  each 
consisting  of  three  tanks  approximately  3  ft.  x  6  ft.  x  6  ft. 
The  current  passes  through  the  roof,  through  porcelain 
bushings  tested  to  ol^O.OOO  volts.    On  the  roof  the  current 


Showing  steel  gates  closing  opening  above  spillway 

jiasses  through  choke  coils  and  air-break  switches  to  the 
transmission  line.  Between  choke  coils  and  air  switches 
aluminium  lightning  arresters  have  been  installed. 

Transmission  Line 

Tlie  110,000  volt  transmission  line  to  St.  Louis  is  144 
miles  long.  It  runs  on  a  private  right-of-way  100  ft.  wide 
crossing  the  Mississippi  River  twice  and  the  Missouri  once  by 
long  spans  of  special  construction. 

Towers  are  ol  two  types,  standard  and  auelior.  The 


standard  towers  are  79  ft.  in  total  height  with  a  20  ft.  x  20  ft. 
l)ase,  each  one  weighing  0,800  lbs.  Each  leg  of  these  towers 
is  bolted  to  a  reinforced  concrete  foundation  extending  0  ft. 
below  the  ground  level.  The  anchor  towers  are  74  ft.  in 
height,  24  ft.  by  24  ft.  at  the  base,  and  weigh  10,.500  lbs.  They 
are  designed  to  withstand  a  total  pull  of  50,000  lbs.  in  the 
direction  of  the  line.  The  foundations  of  the  anchor  towers 
extend  8  ft.  below  the  ground  level.  In  the  standard  line 
construction  spans  are  approximately  800  ft.  and  anchor 
towers  are  used  at  all  angles,  on  both  sides  of  railway  corners 


High  tension  structure  on  top  of  power  house  roof 

and  approximately  every  tentli  tower  on  tangents. 

The  towers  carry  seven  wires  in  all.  Six,  comprising  the 
two  transmission  circuits  are  arranged  in  vertical  planes  IS 
ft.  apart  on  each  side  of  the  towers  at  elevations  50  ft.,  60  ft. 
p.nd  70  ft.  aliove  the  ground.  The  seventh  is  a  ground  wire 
mounted  at  tiie  apex  of  the  tower. 

The  current  conducting  wires  are  composed  of  nineteen 
strands  of  hard  drawn  copper  and  are  j4  'n  diameter  with 
an  area  of  ;i00,000  c.m.  This  cable  has  an  ultimate  strength 
of  14,000  ll)s.  and  is  strung  so  that  at  zero  degrees  F.  with  a 
fiO-mile  wind  and  a  coating  of  ]/>  in.  of  ice  the  tension  will 
not  be  more  than  7,065  lbs.  The  ground  wire  is  a  galvanized 
seven-strand  cable,  Yi  in.  in  diameter,  of  Siemens  Martin 
steel.    It  has  an  ultimate  strength  of  11,000  lbs. 

The  insulators  which  support  the  high  voltage  conductors 
consist  of  seven  corrugated  porcelain  discs  each  10  in.  in  dia- 
meter, connected  by  mallealile  iron  fittings,  making  a  com- 
pleted insulator  unit  3  ft.  in  length  tested  to  withstand  a 
voltage  of  440,000.  The  insulator  is  held  to  the  tower  and 
the  conductor  to  the  insulator  by  fittings  of  open  hearth  steel. 
The  wire  clamp  consists  of  two  plates  into  each  of  which  a 
wavy  groove,  flaring  at  the  ends,  has  been  pressed  so  as  to 
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better  hold  the  wire.  At  anchor  towers  conductors  are  dead- 
ended  through  two  parallel  strings  of  eight  units  each  as 
shown  in  one  of  the  illustrations  herewith. 

The  river  crossings  are  made  by  one  or  more  long  spans 
varying  from  2,000  ft.  to  3,200  ft.  The  two  circuits  are  separ- 
ated at  these  crossings  and  each,  together  with  a  ground  wire, 
is  run  on  a  separate  line  of  towers.  These  towers  vsry  in 
height  from  GO  ft.  to  231  ft.,  and  are  set  on  massive  concrete 
foundations  resting  either  on  bed  rock  or  on  piling. 

The  conductor  used  on  all  of  these  river  spans  consists 
of  a  5^  in.  core  of  special  high  tension  steel  with  an  outer 
stranding  of  twenty  copper  wires,  giving  a  total  diameter  of 
%  ill-  Each  circuit  has  a  ground  wire  the  same  size  as  the 
conductor  core.  The  ultimate  strength  of  ' the  conductors  is 
52,000  lbs.  The  special  insulators  required  to  hold  up  these 
long  spans  are  made  up  of  six  strings  of  standard  insulators 
inter-connected  in  such  a  way  that  the  pole  is  evenly  distri- 
buted. These  insulators  have  an  ultimate  strength  of  60,000 
lbs.  The  conductors  are  in  general  strung  to  give  a  minimum 
clearance  over  navigable  channels  of  60  ft.  and  over  other 
points  of  30  ft. 

fn  the  erection  of  the  tower  line,  the  towers  were  assem- 


Standard  Tower  Special  anchor  tower 

bled  complete  on  the  ground  and  raised  on  a  temporary  hinge 
fastened  to  two  of  the  foundation  piers,  by  means  of  a  gin 
pole  and  a  team  of  horses.  When  the  towers  were  erected 
each  conductor  was  strung  from  one  angle  tower  to  the  next 
by  hanging  pulleys  from  the  angle  towers  at  points  where 
the  insulator  would  ultimately  be  placed,  threading  the  cable 
through  these  and  pulling  it  up  for  the  entire  distance  be- 
tween anchor  towers.  The  line  was  brought  to  the  proper 
tension  by  means  of  a  dynamometer  and  fastened  to  die 
dead-end  insulators  at  each  end.  A  stirrup  support  was, then 
attached  at  each  intermediate  tower,  the  conductor  raised 
from  the  pulley  by  it,  the  pulley  removed  and  the  insulator 
hung  and  bolted  to  the  cable. 

A  telephone  line  parallels  the  transmission  line  and  is 
built  on  30  ft.  cedar  poles.  There  are  two  No.  8  telephone 
conductors  and  a  gr(jund  wire  for  lightning  protection. 


Errors  In  Transformer  Tests 

A  Discussion  of  the  Principal  Sources  of  Error  and 
the  Best  Methods  of  Avoiding  Them* 

In  order  to  obtain  accurate  results  in  making  trans- 
former tests,  it  is  necessary  to  make  all  measurements  and 
tests  very  carefully,  and  to  be  able  to  pick  out  and  eliminate 
all  errors  or  sources  of  error.  Some  errors  can  be  avoided, 
while  others  are  of  such  a  nature  that  they  must  necessarily 
be  included  in  the  measurements  and  can  be  corrected  later. 
Only  those  errors  or  sources  of  error  that  have  an  appre- 
ciable effect  upon  the  results  should  be  eliminated,  since  to 
include  all  would  be  introducing  laboratory  methods  into 
commercial  testing,  thus  unreasonably  increasing  the  time 
and  cost  of  making  tests  without  securing  any  useful  re- 
sults. 

Instruments 

Instruments  should  be  selected  to  give  a  good  scale  de- 
flection, as  small  errors  in  observation  give  a  greater  per- 
centage error  for  small  deflections  than  for  large.  They 
should  be  calibrated  at  regular  intervals,  and  if  at  any  time 
it  is  suspected  that  they  have  been  subjected  to  abnormal 
usage,  their  calibration  should  be  checked  at  once.  Care 
should  be  taken  that  they  are  not  used  beyond  their  capa- 
cities, as  in  this  way  the  calibration  may  be  changed,  or  they 
may  be  damaged. 

It  is  best  to  avoid  the  use  of  instrument  transformers 
wherever  possible,  but  when  it  is  necessary  to  use  them, 
they  should  be  calibrated  at  tlie  proper  frequency,  with 
loads  equivalent  to  the  instruments  with  which  they  are  to 
be  used. 

Instruments  should  be  located  so  as  not  to  be  influenced 
by  stray  fields.  Neglect  of  this  precaution  'may,  in  many 
cases,  result  in  the  introduction  of  serious  errors.  Careful 
note  should  be  made  of  the  way  in  which  the  instrument  is 
connected  in  the  circuit  so  that,  when  necessary,  correction 
can  be  made  for  the  losses  that  occur  within  the  instrument 
itself. 

Tests 

Complete  tests  on  transformers  ordinarily  include: 

Ratio, 

Polarity, 

Resistance, 

Iron  loss  and  magnetizing  current, 
Copper  loss  and  impedance, 
Heat  run. 

Over-potential  test. 
Insulation  test. 
Each  of  the  above  tests  will  be  considered  separately. 

Ratio 

There  is  little  difficulty  in  measuring  the  ratio  of  large 
power  transformers.  The  number  of  turns  is  comparatively 
small  and  almost  any  convenient  voltage  may  be  used. 
Great  care,  however,  must  be  used  in  order  to  get  the  correct 
ratio  of  small  high-voltage  transformers,  and  particularly 
those  to  be  used  with  instruments.  With  the  latter  it  is 
necessary  that  the  ratio  be  correct  within  very  narrow  limits 
or  the  accuracy  of  the  instrument  readings  will  be  seriously 
af?ected. 

In  measuring,  the  ratio  of  small  transformers  with  volt- 
meters in  the  ordinary  way,  it  is  necessary  to  apply  practi- 
cally normal  voltage  in  order  to  secure  accurate  results.  If 
only  a  small  percentage  of  normal  voltage  be  used,  the  drop 
due  to  the  load  of  the  measuring  instrument  alone  will  intro- 
duce considerable  error.  The  most  satisfactory  way  of  mea- 
suring the  ratio  of  such  transformers  is  by  paralleling  them 
with  standards  of  known  ratio  that  have  been  specially  de-" 
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signed  witli  a  large  ininibtr  of  taps  covering  a  wide  range 
with  very  small  steps.  With  a  testing  set  of  this  kind,  the 
ratio  can  be  determined  with  a  close  degree  of  accuracy. 

Polarity 

The  polarity  of  single-phase  transformers  is  easily  meas- 
ured and  requires  no  special  precautions. 

The  polarity  of  three-phase  transformers  involves  the 
relations  between  the  phase  displacement  and  the  direction 
of  the  voltages  at  the  terminals  of  the  high-tension  and  low- 
tension  windings,  and  the  necessary  measurements  should  be 
made  to  determine  tliese  relations.  This  can  be  best  done 
by  connecting  one  of  the  high-tension  to  one  of  the  low 
tension  terminals  and  impressing  a  convenient  three-phase 
voltage  across  either  winding  and  measuring  all  the  com- 
binations of  voltages  among  the  six  terminals.  From  these, 
and  a  knowledge  of  the  connections  of  the  windings  (whether 
delta  or  star),  a  voltage  phase  diagram  showing  the  polarity 
can  be  constructed  easily. 

Resistance 

The  utmost  care  should  be  used  in  measuring  resistance 
in  all  cases  where  it  is  used  as  a  basis  for  determining  the 
temperature  rise.  In  measuring  the  cold  resistance,  it  is  just 
as  important  to  know  the  actual  temperature  of  the  winding 
at  the  time  the  measurement  is  made,  so  as  to  get  a  correct 
basis  from  which  to  calculate  the  temperature  at  the  end  of 
the  heat  run. 

Where  the  transformer  is  standing  in  the  air,  several 
thermometers  should  be  placed  in  close  contact  with  the 
coils  at  several  points  and,  before  making  the  measurement, 
time  enough  should  elapse  so  that  the  temperature  of  the 
coils  will  be  within  a  degree  or  two  of  that  of  the  surround- 
ing air.  In  order  to  secure  the  best  results,  the  measure- 
ments should  be  made  when  the  air  temperature  is  steady,  or 
at  least  showing  very  little  fluctuation. 

Where  the  transformer  is  in  oil,  it  should  be  allowed  to 
stand  until  thermometers  show  a  practical  agreement  be- 
tween the  temperature  of  the  windings  and  that  of  the  oil. 

In  making  the  measurements,  the  readings  should  be 
taken  as  quickly  as  is  consistent  with  accuracy,  and  the  cur- 
rent should  be  small  enough  to  avoid  any  appreciable  heat- 
ing of  the  windings.  The  temperature  of  the  windings  as 
shown  by  the  thermometers,  should  be  carefully  noted  at  the 
same  time. 

Resistances  can  be  measured  most  satisfactorily  with  a 
Wheatstone  or  a  Kelvin  bridge,  the  former  being  used  for 
the  higher,  and  the  latter  for  the  lower  resistance.  The  re- 
sistance to  be  measured  is  generally  known  approximately, 
so  that  the  bridge  can  be  set  fairly  close  to  the  correct  point 
beforehand,  and  the  time  taken  in  getting  the  correct  setting, 
when  measuring  the  resistance  at  the  end  of  the  heat  run, 
can  be  made  very  short. 

Iron  Loss  and  Magnetizing  Current 

Tlie  iron  loss  is  a  function  of  the  frequency,  the  voltage 
and  the  voltage  wave  form.  The  frequency  and  voltage  can 
be  determined  easily,  but  this  is  not  true  of  the  wave  form. 

Since  tlie  iron  loss  may  be  appreciably  decreased  or  in- 
creased, according  to  whether  the  voltage  wave  form  is 
peaked  or  flattened  it  is  very  desirable  to  have  some  satis- 
factory method  of  getting  the  proper  correction  to  be  ap- 
plied to  the  wattmeter  reading,  so  that  the  corrected  result 
will  be  the  same  as  would  have  been  secured  if  the  voltage 
wave  had  been  of  the  sine  form.  It  is  possible  to  arrive  at 
this  by  taking  an  oscillograph  curve  of  the  voltage  wave 
when  the  iron  loss  is  being  measured,  and  analyzing  and 
comparing  it  with  the  true  sine  form.  This  is  a  tedious 
operation,  and  one  not  suitable  for  commercial  testing.  A 
very  satisfactory  way  of  making  the  correction  easily  and 
directly  is  by  using  the  iron  loss  voltmeter.  This  instrument 
gives  at  once  the  necessary  correction  without  any  calcula- 


ti(jn,  and  is  therefore  exceedingly  useful  for  making  iron  loss 
measurements. 

If  the  generator  used  in  measuring  the  iron  loss  is  large 
enough  so  that  it  is  only  lightly  loaded,  and  if  its  voltage 
wave  closely  approximates  the  sine  form,  there  will  be  very 
little  wave  distortion,  and  the  correction  to  the  wattmeter 
reading  will  be  negligible,  in  order  to  make  sure  of  this, 
however,  it  is  best  to  use  the  iron  loss  voltmeter  in  all  cases. 

In  a  transformer  having  a  large  magnetizing  current, 
the  1"R  loss  in  the  winding  during  the  iron  loss  measure- 
ment may  be  appreciable.  This  loss  is  constant  at  all  loads, 
and  may  therefore  be  prcjperly  included  in  the  iron  loss. 

iJue  to  the  voltage  droi)  in  the  primary  winding,  the  in- 
duction in  the  iron  will  be  slightly  decreased  in  going  from 
no  load  to  full  load,  thus  tending  to  decrease  the  iron  loss 
slightly.  On  the  other  hand,  the  path  of  the  leakage  fiux 
about  tile  windings  lies  partly  within  the  iron,  and  this  may 
tend  to  increase  the  iron  loss  under  load.  On  the  whole,  the 
net  difference  is  negligible,  and  the  iron  loss  may  ht  con- 
sidered the  same  at  full  load  as  at  no  load. 

Copper  Loss  and  Impedance 

In  making  copper  loss  and  impedance  measurements, 
care  should  be  taken  to  see  that  the  frequency  is  correct  and 
that  practically  no  increase  takes  place  in  the  temperature 
of  the  windings  during  the  measurement. 

The  frequency  ati'ects  the  eddy  current  loss  in  the  copi)er, 
and  also  the  reactance,  which  varies  directly  with  it. 

Since  the  copper  loss  varies  with  the  temperature  of  the 
windings,  correct  results  can  only  be  secured  by  maintain- 
ing tlie  temperature  at  a  practically  known  value  during  the 
measurement.  This  is  secured  by  placing  thermometers  in 
close  contact  with  the  windings  and  letting  them  remain 
there  until  they  show  a  steady  temperature,  and  then  taking 
the  readings  as  quickly  as  possible. 

Knowing  the  temperature  of  the  windings  at  the  time 
the  readings  are  taken,  the  copper  loss  for  any  other  tem- 
perature can  be  calculated  with  very  little  error,  except  where 
the  eddy  current  loss  is  very  large.  In  the  latter  case,  it  is 
best  to  take  the  copper  loss  at  or  near  the  temperature  de- 
sired. 

Distorted  wave  form  of  e.m.f.  has  very  little  effect  upon 
copper  loss  or  impedance,  unless  the  distortion  is  very  bad. 

Heat  Run 

The  heat  run  is  made  chiefly  to  ascertain  the  tempera- 
ture rise  under  given  load  conditions. 

In  getting  the  temperature  rise  by  resistance,  great  care 
must  be  taken  in  making  the  measurements,  cold  and  hot.  as 
discussed  under  "Resistance."  Care  must  also  be  used  in 
getting  the  temperature  of  the  cooling  medium  or  water. 

For  oil-insulated  water-cooled  transformers,  the  sur- 
rounding air  has  some  effect  upon  the  cooling,  but  it  may  be 
neglected.  The  temperature  of  the  ingoing  water  is  taken 
as  the  basis  for  calculating  the  temperature  rise.  The  source 
of  the  water  supply  is  generally  such  that  its  temperature  re- 
mains practically  constant  during  the  heat  run,  so  that  the 
principal  points  to  be  observed  are  to  see  that  a  thermometer 
is  placed  in  the  ingoing  water;  that  its  readings  are  care- 
fully recorded  at  regular  intervals;  that  the  flow  of  water  is 
kept  constant,  and  that  practically  an  equal  amount  of  water 
flows  through  all  parallel  coils.  At  the  end  of  the  heat  run. 
the  flow  of  water  and  the  power  slnniUl  be  shut  off  at  as 
nearly  the  same  instant  as  possible. 

For  air-blast  transformers,  the  temperature  of  the  air  in 
the  pit  is  the  basis  for  calculating  the  temperature  rise,  and 
it  should  be  maintained  at  a  practically  steady  value  during 
the  heat  run  and  particularly  near  the  end.  The  dampers 
should  be  adjusted  to  give  the  proper  flow  of  air,  which  is 
generally  such  as  will  show  a  temperature  rise  of  11  or  12 
deg.  in  passing  through  the  transformer,    hi  shutting  down 
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at  the  end  of  the  heat  run,  the  air  blast  and  the  power 
should  be  shut  off  at  the  same  instant. 

In  making  a  heat  run  on  an  oil  insulated  self-cooling- 
transformer,  its  temperature  is  determined  by  that  of  the 
surrounding  air  in  the  room.  The  room  temperature  is  al- 
ways a  more  or  less  variable  quantity  and  hard  to  control, 
and  should  therefore  be  given  careful  attention.  The  room 
should  be  well  ventilated,  but  strong  air  currents  should  be 
avoided.  A  steadily  rising  or  steadily  falling  air  temperature 
towards  the  end  of  the  heat  run  introduces  an  error  into 
the  determination  of  the  temperature  rise  that  is  not  easy  to 
eliminate.  A  satisfactory  way  to  correct  for  the  error  is  to 
have  an  unloaded  transformer  standing  nearby  and  using  the 
variation  in  the  resistance  of  its  windings  as  a  liasis  for  the 
correction. 

Oil-insulated  self-cooling  transformers,  when  on  heat 
run,  should  be  separated  by  a  space  approximately  equal  to 
the  width  of  the  tanks.  Thermometers  should  be  placed 
about  the  transformers  at  a  height  that  can  be  read  conveni- 
ently, and  far  enough  away  not  to  be  influenced  by  the  radia- 
tion of  the  heat.  This  will  generally  require  a  distance  of 
six  feet  (1.8  m.)  or  more  from  the  transformers. 

It  has  been  the  rule  heretofore,  to  make  a  correction 
of  one-fourth  of  one  per  cent,  in  the  temperature  rise,  as 
calculated  from  the  resistance,  for  each  degree  of  variation 
of  air  temperature  from  the  standard  of  25  deg.  Experi- 
ence, however,  seems  to  show  pretty  conclusively  that  this 
is  in  error  and  that,  for  all  practical  purposes,  no  correction 
should  be  made. 

Insulation  Test 

Before  making  this  test,  all  the  terminals  of  the  high- 
tension  winding,  and  also  all  those  of  the  low-tension  wind- 
ing, should  be  connected  together.  Also,  while  testing  be- 
tween the  high-tension  and  low-tension  or  ground,  the  low 
tension  should  be  connected  to  ground.  Otherwise,  in  test- 
ing between  the  high-tension  and  ground,  dangerous  stresses 
may  be  set  up  between  the  low-tension  and  ground  far  in 
excess  of  any  that  may  occur  in  service,  and  a  breakdown 
may  result. 

In  making  tests  of  about  50,000  volts  or  more,  a  spark  gap 
should  always  be  used.  Because  of  the  voltage  rises  that 
takes  the  ratio  of  primary  to  secondary  voltage  of  the  test- 
ing transformer  cannot  be  taken  as  equal  to  the  ratio  of 
turns,  so  that,  without  the  spark  gap,  there  is  no  measure 
to  the  actual  testing  voltage.  A  high  resistance,  sufficient  to 
limit  the  flow  of  current  to  a  small  amount,  should  be  placed 
in  series  with  the  gap. 

Air  bubbles  in  the  oil  about  the  transformer  may  be  a 
source  of  serious  trouble,  and  therefore,  if  there  is  any  indi- 
cation of  their  rising  to  the  surface  of  the  oil,  the  insulation 
test  should  not  be  applied  until  they  cease.  The  test  should 
be  made  immediately  following  the  heat  run,  while  the  trans- 
former is  warm. 

Over-Potential  Test 

This  should  be  the  last  test  applied.  With  high  voltage 
transformers,  in  particular,  care  should  be  taken  to  see  that 
all  terminals,  connectors,  etc.,  are  in  proper  place.  The  fre- 
(luency  used  should  not  be  higher  than  is  necessary  to  keep 
the  magnetizing  current  within  reasonable  limits. 

It  is  necessary  in  this  test,  also,  that  there  be  no  indica- 
tion of  air  bubbles  in  the  oil. 


Vancouver  Island  Telephones 

To  get  thoroughly  in  touch  with  conditions  on  Van- 
couver Island,  officials  of  tlie  B.  C.  Telephone  Company 
spent  a  week'  recently  in  making  a  tour  of  the  Island,  visit- 
ing all  the  points  where  the  company  operates.  Development 
has  been  considerable  in  and  arcnind  Victoria,  in  the  terri- 
tory between  Victoria  and  Nanaimo,  al  Alberni  on  the  west 


coast,  and  north  in  the  vicinity  of  Courtenay.  As  a  result  of 
the  extended  trip,  improvements  are  planned  at  nearly  all 
the  places  visited. 

In  the  party  were  Messrs.  George  H.  Halse,  secretary- 
treasurer;  F.  J.  MacGougan,  commercial  superintendent; 
George  McCartney,  superintendent  of  construction,  and  E. 
P.  Labelle,  plant  engineer. 

At  Gordon  Head,  four  miles  out  of  Victoria,  a  new  ex- 
change is  to  be  installed,  and  also  at  Cobble  Hill,  about 
midway  between  Victoria  and  Nanaimo,  on  the  line  of  the 
E.  &  N.  Railway.  Service  is  also  to  be  given  Mount  Tolmie, 
and  an  extension  of  the  Victoria  city  system  is  to  be  made  for 
this  purpose.  Duncan  is  also  ta  have  extensions  made  to  the 
outside  plant,  and  considerable  work  will  be  done  at  Nan- 
aimo. Parkerville,  north  of  Nanaimo,  is  progressing,  and  a 
new  switchboard  is  now  being  manufactured  in  the  com- 
pany's warehouse  at  Vancouver,  to  be  installed  there.  Ad- 
ditions are  to  be  made  to  the  system  at  Port  Alberni.  Con- 
ditions were  found  fairly  good  at  Union  Bay,  Cumberland, 
Courtenay  and  Comox,  and  at  Grantham,  an  agricultural  dis- 
trict north  of  Courtenay,  a  demand  for  telephone  service  has 
been  made. 

While  on  the  Island,  the  party  of  officials  covered  the 
whole  of  the  route  of  the  new  toll  line  between  Nanaimo 
and  Victoria,  which  will  be  the  land  end  of  the  new  line 
between  Victoria  and  Vancouver,  in  connection  with  the 
cable  to  be  laid  across  the  Gulf  of  Georgia  in  June.  Three 
gangs  are  working  on  the  land  line  on  the  Island,  one  out 
of  Victoria,  and  the  other  at  Nanaimo  working  south.  This 
line  will  be  ready  when  the  cable  arrives. 

The  poles  are  on  the  ground  for  the  span  across  Nan- 
aimo harbor.  These  will  be  150  feet  in  height,  and  are  in 
one  piece,  and  will  hold  the  aerial  span  Ijetween  Nanaimo 
and  Newcastle*  Island.  There  will  be  a  stretch  of  a  mile 
across  this  island  to  where  the  cable  will  land. 


Personal 

Mr.  W.  J.  Baskerville  will  lill  the  late  Mr.  Brophy's  place 
on  the  board  of  directors  of  the  Ottawa  Electric  Company. 

Mr.  Lawford  Grant  was  recently  elected  a  director  of  the 
Insurance  &  Brokerage  firm  of  E.  M.  Sellon  &  Company, 
Limited,  Montreal. 

Mr.  Charles  F.  Gray,  consulting  electrical  engineer,  Win- 
nipeg, announces  that  owing  to  increasing  business,  he  has 
moved  to  larger  quarters  in  the  Union  Trunst  Building,  of 
that  city.. 

Mr.  E.  A.  Graham  who  was  recently  appointed  electri- 
cal engineer  of  the  Winnipeg  Electric  Railway  Company  has 
resigned  that  position,  being  forced  to  go  south  on  personal 
business  matters. 

Mr.  Gerald  H.  Moore  has  been  appointed  resident  engi- 
neer of  the  Canadian  British  Engineering  Company,  Limited. 
Mr.  Moore  is  a  son  of  the  late  Col.  Moore,  formerly  chief  of 
mounted  police  in  the  Winnipeg  district. 

Mr.  Thomas  Ahearn,  president  of  the  Ottawa  Electric 
Railway  Company  and  Mr.  James  D.  Eraser,  secretary-trea- 
surer of  the  company  have  returned  from  a  three  weeks  trip 
to  Havana,  and  the  Panama  Canal  zone. 

Mr.  Redmond  Quain  has  been  appointed  on  the  board 
of  directors  of  the  Ottawa  Electric  Railway  Company  to  suc- 
ceed the  late  Mr.  George  P.  Brophy.  Mr.  Quain,  who  is  52 
years  of  age  was  one  of  the  pioneers  of  the  street  railway 
in  Ottawa  and  was  on  the  board  of  directors  during  the  first 
few  years  of  the  company's  existence.  He  has  acted  as  audi- 
tor of  the  company  for  several  years. 
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The  Diverse  Uses  of  the  Electric  Motor 

It  is  applicable  to  every  phase  of  every  industry  and  trade — It  means  simplicity, 
efficiency,  economy  and  continuity  of  service — It  is  the  basis 
and  symbol  of  Twentieth  Century  Advancement 


It  is  generally  recognized  that  the  electric  motor  is  sup- 
plementing every  other  kind  of  drive  in  every  kind  of  manu- 
facturing industry  and  in  the  utilization  of  these  manufac- 
tured products,  but  it  is  possibly  not  recognized  to  how 
great  an  extent  the  advantages  possessed  by  motor  drive 
off-set  any  disadvantages  of  inconvenience  to  change  or  ex- 
pense incident  thereto.  A  study  of  this  subject,  the  ap- 
plicability of  electric  drive,  indicates  that  it  is  a  practical  im- 
possibility to  suggest  any  kind  of  moving  machinery  to 
which  motors  of  one  size  or  another  or  one  type  or  another 
are  not  applicable.  It  is  with  this  idea  in  mind  that  the 
present  article,  which  is  an  attempt  to  classify  in  a  general 
way  the  uses  of  electrical  motors  throughout  the  whole  field 
of  their  applicability,  has  been  prepared.  It  is  not  claimed 
however,  that  mention  will  be  made  of  every  instance  of 
applicability  as  a  complete  discussion  of  the  situation  would 
require  more  space  than  is  available  in  a  publication  of  this 
kind.  That  this  latter  statement  is  true  only  emphasizes 
once  more  the  universality  of  the  electric  motor  in  20th  cen- 
tury industrial,  commercial  and  domestic  life. 

In  the  following  pages  motor  applications  are  not  con- 
sidered in  any  sense  in  the  order  of  their  relative  importance 
or  size.  The  article  is  primarily  intended  to  point  out  the 
wide  applicability  of  the  small  motor.  To  render  the  article 
more  valuable  as  a  reference  the  industries  or  applications 


Motor  driving  loaf-rounding  machine 

have  been  arranged  in  alphabetic  order  though  the  repro- 
ductions referring  thereto  are  not  necessarily  in  the  same 
order. 

The  superior  applicability  of  the  electric  motor  to  every 
form  of  drive  in  practically  every  form  of  industry  having 
been  recognized  therefore,  it  remains  largely  to  satisfy  the 
manufacturer  that  convenience,  operating  costs,  increased 
factor  of  safety,  increased  quantity  of  work,  improved  qual- 
ity, etc.,  are  also  factors  associated  with  electric  drive.  Pos- 
sibly the  one  factor  in  this  list  which  it  is  most  difficult  to 
defend  is  that  of  cost  but  even  here  the  efficiency  of  the 


modern  motor  and  the  advantageous  power  rate  the  manu- 
facturer is  able  to  demand  in  the  majority  of  cases  makes 
for  an  operating  cost  which  other  forms  of  energy  can  very 
rarely  compete  with. 

Of  course  in  the  matter  of  current  costs  there  are  two 
sides  to  the  question.  The  manufacturer  is  anxious  to  use  his 
motor  equipment  as  short  a  time  each  day  as  possible  and  to 
install  the  smallest  capacity  possible.  On  the  other  hand  the 
central  station  is  anxious  to  see  the  greatest  possible  amount 
of  energy  and  where  he  finds  that  a  certain  class  of  customer 


Motors  driving  hooping  and  pitching  machines 


does  not  use  more  than  from  5  to  10  per  cent,  of  his  in- 
stalled capacity  on  the  average,  it  is  reasonable  to  expect 
that  he  will  not  be  particularly  anxious  to  push  this  class 
of  business.  And  right  here  we  may  have  the  reason  why 
motor  equipment  which  appears  to  possess  so  many  advan- 
tages has  not  been  installed  by  a  number  of  manufacturers 
who  would  evidently  gain  financially  and  otherwise  by  their 
use.  It  is  simply  because  the  central  station  has  not  felt-  it 
to  be  particularly  to  his  own  interest  to  enlarge  this  class  of 
customer. 

Often  also  it  has  been  difficult  to  give  anything  like  a 
fair  estimate  to  a  prospective  customer  of  what  his  power 
is  going  to  cost.  Figures  covering  data  of  this  sort  have 
not  been  available  and  so  it  has  not  been  possible  to  assure 
any  class  of  manufacturer  that  the  power  he  would  require 
in  his  business  would  only  be  10  per  cent,  or  15  per  cent.,  or 
as  the  case  may  be,  of  his  total  manufacturing  costs.  In 
this  connection  it  is  of  interest  to  note  that  under  recent 
date  the  National  Electric  Light  Association  compiled  a  list 
of  the  load  factors  of  a  number  of  industries,  which  we  print 
herewith.  It  is  not  intended  that  these  figures  should  be 
taken  to  represent  universal  conditions  as  these  would  vary 
quite  widely  between  two  points,  but  it  will  at  least  blaze 
the  way  towards  obtaining  more  accurate  results  in  the 
future.  Use  may  be  made  of  this  table  in  the  following  way: 
— Suppose  the  load  factor  of  any  particular  industry  is  15 
l)er  cent.  U  is  easily  possible  to  obtain  from  any  of  the 
manufacturers  who  supply  motors  for  this  particular  indus- 
try just  what  capacity  of  motor  would  be  required  to  cover 
all  the  machines  in  use.    Suppose  in  this  case  it  is  400  kw. 
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At  15  per  cent,  load  factor  this  means  a  continuous  60  kw. 
load  for  (  say)  eight  hours  a  day  or  a  total  of  480  kw.  hours. 
At  (say)  2c  per  kw.  hour,  energy  will  cost  |9.60  per  day,  or 
per  year  of  310  days  slightly  less  than  .$3,000.  If  now  the 
total  manufacturing  costs  are  known  to  any  manufacturer 
he  can  obtain  the  percentage  cost  which  his  power  repre- 


Brick  making — C.G.E.  motor  driving  5  dry  pans 


sents  of  the  total  cost  of  manufacturing  his  product.  As 
being  of  interest  in  the  working  out  of  results  of  this  kind 
the  table  of  average  load  factors  as  mentioned  above  is  re- 
produced herewith. 


Average  Load  Factors  for  Different  Classes  of 

Service 

Bakeries,  12;  bed  manufacturing  (brass  and  iron),  20; 
l)elt  manufacturing,  10;  blacksmith  shop,  15;  boiler  shop, 
group,  18;  boiler  shop,  individual,  8;  bookbinders,  9;  boots 
and  shoes,  group,  25;  boots  and  shoes,  individual,  17;  brass 
finishing,  25;  breweries,  45;  broom  manufacturing,  15; 
Ijrush  manufacturing,  7;  bottling  works,  10;  ljutchers, 
group,  15;  individual,  9;  can  manufacturing,  30;  candy 
manufacturing,  group,  18;  candy  manufacturing,  indi- 
vidual, 9;  carpet  cleaning,  15;  carpet  weaving,  17.5; 
cement  mixing,  10;  chemical  works,  11;  cigar  boxes, 
0;  clothing  manufacturing,  18;  coffee  roasting,  and 
grinding,  7;  coopers,  5.5;  creameries,  20;  diamond  cutting 
and  polishing,  13.5;  dye  works,  15;  electroplating,  20;  electro- 
typers,  20;  feather  cleaners,  12;  feed  grinders,  6;  fertilizer 
manufacturing,  75;  flour  mills,  23;  forge  shops,  10;  foundries, 
brass,  C;  foundries,  group,  15;  foundries,  individual,  9;  glass 
grinding  and  polisliing,  17;  glove  manufacturing,  25;  glue 
manufacturing,  15;  grain  elevators,  10;  grocers,  wholesale, 
15;  harness  shops,  10;  hoisting  and  conveying,  10;  ice  cream 
manufacturing,  20;  ice  making,  30;  ink  making,  23;  jewelry, 
15;  knitting  mills,  25;  laundries,  20;  leather,  8.5;  lithograph- 
ing, 10;  machine  shops,  group,  20;  machine  shops,  individual, 
8;  marljle  workers,  group,  18;  marl)le  workers,  individual,  10; 
mattress  manufacturing,  G;  newspapers,  group,  18;  news- 
papers, indivichuil,  8;  ornamental  iron  works,  17;  paint  manu- 


facturing, 25;  paper  box  manufacturing,  18;  pipe  threading 
and  cutting,  8;  plumbing,  20;  pottery  manufacturing,  13; 
printing  (job),  group,  18;  printing  (job),  individual,  7;  print- 
ing (magazine),  20;  packers,  25;  refrigeration,  50;  restaurants, 
20;  rock  crushing,  18,5;  rubber  manufacturing,  9.5;  saw  manu- 
facturing, 30;  screw  manufacturing,  30;  seed  cleaners,  18; 
sheet  metal  workers,  group,  15;  sheet  metal  workers,  indivi- 
dual, 10;  silversmiths,  7;   spice  grinding,  group,   12;  spice 


Row  of  12  C.G.E.  motors  in  Cement  mill 

grinding,  individual,  8;  soap  manufacturing,  20;  stone  work- 
ing, 6;  structural  steel  manufacturing,  group,  20;  structural 
steel  manufacturing,  individual,  12;  tannery,  20;  telephone 
stations,  25;  textile  mills,  25;  tinsmitlis,  10;  tobacco,  14;  twine 
mills,  30;  woodworking  (general),  group,  18;  woodworking 
(general),  individual,  6;  woodworking,  furniture,  28;  wood- 
working, box  making,  10;  wall  paper  manufacturing,  12; 
wagon  builders,  5;  wheelwright,  9. 


Electric  Equipment  in  Bakeries 

The  progressive  modern  baker  requires  a  model  plant 
in  which  cleanliness,  efficiency  and  economy  are  combined 
to  the  highest  degree.  Such  a  plant  must  have  electricity 
because  the  simplicity,  convenience,  economy  and  cleanli- 
ness of  the  electric  system  of  driving  and  lighting  are  un- 
equalled. As  in  other  manufacturing  industries  the  use  of 
electricity  means  economy  of  space,  economical  location  of 


C.G.E.  motor  driving  portable  mine  pump 


machinery,  better  lighting  arrangements,  greater  safety  tn 
operators,  lower  fire  hazard,  less  time  lost  in  starting  and 
stopping  machinery  and  lower  operating  costs  because  the 
machines  cost  nothing  when  not  in  use.  Among  the  appli- 
cations of  electricity  are  dough  mixers  requiring  only  a  small 
motor  of  a  few  li.p.,  dough  dividers  requiring  also  only  a 
small  motor,  dough  handling  outfit,  cake  machine  requiring 
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approximately  one  h.p.,  loaf  rounder  requiring  only  a  small 
motor,  loaf  moulder,  stacking  machine,  etc.  Even  if  the 
machines  were  not  originally  designed  for  electric  driv?,  it 
may  later  be  installed  either  through  belt  or  gears  at  very 
little  expense  and  without  any  increase  in  space. 

Bakers  using  electric  motors  report  very  little,  if  any 
expense  for  repairs.  The  cost  of  power  is  scarcely  that  of 
doing  the  same  work  by  hand.  Only  the  power  actually 
used  is  paid  for  and  a  large  number  of  bakers  operating  ma- 
chinery in  shops  turning  out  from  500  to  1,000  loaves  of 


C.G.E.  motors  delivering  concrete  at  Gatun  Locks 

bread  per  day  have  found  that  the  adoption  of  a  motor 
driven  dough  mixer  has  effected  a  saving  of  from  $10  to  $13 
per  week  for  this  item  alone. 

The  interesting  process  of  bread  making  in  a  typical 
electrically  driven  bake  shop  is  as  follows: 

"The  flour  is  unsacked  into  a  bin  in  the  cellar  and  ele- 
vated by  a  flour  lifter  and  conveyor  in  the  large  hopper 
above  the  dough  mixer,  the  hopper  being  suspended  from  a 
lever  connected  with  the  scale  beam  so  that  it  can  be  weigh- 
ed at  any  time. 

A  dough  mixer,  dough  brake,  and  a  flour  sifter  and  con- 
veyor are  grouped  on  one  5  h.p.,  1,200  r.p.m.  motor.  The 
dough  divider  is  usually  driven  by  a  3  h.p.,  1,300  r.p.m.  motor. 
The  dough  is  transferred  to  this  machine  from  the  rising 


C.G.E.  motor  driven  separator 


tubs  and,  with  cacli  revolution  of  the  wheel,  four  loaves  of 
any  desired  weight  are  punched  out  and  dropped  upon  the 
delivery  belt.  The  weight  of  the  loaves  may  be  regulated 
at  will  by  a  simple  adjustment  of  the  machine.  This  ma- 
chine has  an  ingenious  arrangement  of  small  hoppers  which 


sift  flour  in  the  dough  at  the  proper  intervals  to  avoid  any 
tendency  of  the  dough  to  stick.  The  belt,  upon  which  the 
loaves  drop,  consumes  one  minute  in  making  one-half  a  re- 
volution, i.e.,  one  minute  after  a  loaf  drops  upon  the  belt  it 
is  delivered  to  the  moulding  machine  at  the  other  end  of  the 


C.G.E.  1  kw.  gas-electric  generator 


table,  thus  allowing  the  loaves  to  recover  from  their  com- 
pression. 

The  loaf  moulder  is  driven  by  a  3  h.p.,  1,800  r.p.m  motor 
which  is  also  geared  so  as  to  drive  the  delivery  belt.  This 
moulding  machine  kneads  the  loaves  exactly  as  the  old- 
fashioned  baker  did,  turning  them  twice  from  end  to  end, 
then  twice  from  the  side  and  finally  rolling  them  around 
the  big  wheel  at  the  bottom,  where  they  come  up  and  roll 
into  the  pan  on  the  shelf  from  whence  they  are  carried  to 
the  oven.  This  machine  is  also  equipped  with  a  flour  sifter 
to  keep  the  dough  from  sticking." 

The  estimated   consumption   of  current  for  a  modern 


C.G.E.  motor  operating  farm  water  system 

bakery  of  a  capacity  of  40,000  loaves  daily  in  addition  to 
several  hundred  pounds  of  pies  and  cakes  is  approximately 
1000  kilowatt-hours  a  month. 


Brewing  Industry 

Tiu'  luanufacturers  of  l)i'er  and  malt  arc  now  employing 
eliitric  drive  (|uile  extensively  as  a  means  of  decreasing  the 
cyst  of  production  and  at  the  same   time  improving  the 
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C.G.E.  motor  operating  corn-cutter  and  silo  filler 


Freezer,  motor  driven 


quality  of  the  product.  The  application  of  electric  motors 
to  the  various  machines  has  enabled  the  manufacturer  to 
obtain  more  sanitary  conditions  and  better  location  of  ma- 
chinery for  the  successive  operations.  In  almost  every  in- 
stallation the  individual  system  of  drive  has  been  adopted 
even  for  the  small  power  machinery  required  in  the  bot- 
tling department,  thereby  insuring  maximum  flexibility  with 
minimum  power  requirements. 

Among  the  uses  to  which  motors  can  be  put  in  this  in- 
dustry is  the  operation  of  refrigerating  machinery,  pumps, 
elevators  and  conveyors,  mash  tub,  keg  and  barrel  washer, 


bottle  filler,  crowning  machine,  barrel  hooping  and  pitching 
machines,  chip  washer,  pasteurizing  and  labelling  machines, 
bottle  washer,  malt  cleaner  and  grinder,  etc.  A  typical  in- 
stallation is  represented  in  the  following  table: 

H.P.  of    Group  or     No.  of 
Machine  Motor  Individual  Motors 

Washing  machine  


Mash  conveyor 


Malt  cleaning  and  rollinj. 
Blower  for  grinder  ...  . 


Bottling  works 


7/2 

Indiv. 

1 

5 

Group 

2 

15 

Indiv. 

1 

5 

Group 

1 

15 

Indiv. 

1 

15 

Indiv. 

1 

3 

Indiv. 

I 

2 

Indiv. 

1 

Indiv. 

2 

IK2 

Indiv. 

1 

5 

2  groups 

2 

3 

Indiv. 

1 

Group 

1 

3 

Indiv. 

1 

C.G.E.  motor  operating  hay^and  straw  fork 


Battery  driven  motor  farm  truck 


C  G.E.  mtoor  driving  grain  separator 

Triplex  pump  30  Indiv. 

Centrifugal  pump  10  Indiv. 

Carpenter  shop  15  Group 

Forge  fan   2  Indiv. 

Elevator  (3  ton  cap.)   15  Indiv. 

Mash  dryer  10  Indiv. 

Grain  elevator   5  Indiv. 

Centrifugal  pump   5  Indiv. 

Centrifugal  pump  15  Indiv. 

Ice  hoist  1   . .  .    5  Indiv. 


Brick  Plant 

Though  the  art  of  brick  making  is  among  the  oldest  of 
established  industries,  it  is  only  within  the  past  twenty  years 
that  the  introduction  of  power-driven  clay  working  ma- 
chinery has  revolutionized  the  art  and  given  it  its  proper 
rank  among  the  world's  industries.  It  is  probable  there  are 
now  more  than  100  varieties  of  brick  manufactured  and  that 
the  total  output  on  this  continent  is  in  the  neighborhood  of 
3,000,000,000  per  year.  This  result  has  been  obtained  only 
through  the  aid  of  the  electric  motor. 

With  motor  drive  any  individual  machine  or  group  of 
machines  can  he  operated  independently  of  the  rest.  Often 
in  brick  plants  the  points  of  application  of  power  are  widely 


Ice  cream  manufacture  by  motor 

separated  necessitating  make-shift  methods  or  the  installa- 
tion of  wasteful  and  inefficient  non-condensing  steam  engines. 
Excavating  shovels  and  drainage  pumps  at  the  clay  pits,  ven- 
tilating fans  in  the  dry  house  and  the  brick  machines  proper 
invarial)ly  require  separate  sources  of  power  unless  a  cen- 
tralized system  of  electrical  distribution  is  employed.  With 
electric  drive  additional  motor  driven  units  can  be  installed 
from  time  to  time  and  the  capacity  of  the  plant  increased 
without  reference  to  existing  line  shafts  and  belting  problems. 
Electric  drive  is  without  question  the  cleanest,  cheapest, 
safest,  most  flexible  and  most  efficient  method  of  distributing 
and  applying  power  that  has  yet  been  devised,  largely  be- 
cause tlie  logical  and  economical  sub-division  of  motive 
power  in  units  of  suitable  capacity  for  any  and  all  require- 
ments is  an  advantage  possessed  by  no  other  system  of  power 
distribution. 

Among  the  uses  to  which  small  motors  may  be  put  in 
the  brick  manufacturing  industry  are  the  operation  of  dry 
pans,  Sanders,  conveyors,  fans,  bucket  elevators,  pug  mills, 
augers,  tempering  wheels,  excavating  shovels,  hoists,  granu- 
lators  and  pumps. 

Accurate  figures  covering  cost  of  electrical  operation  are 
difficult  to  obtain  owing  to  the  widely  varying  factors  in- 
fluencing production.  Records  from  several  plants  with  a 
daily  capacity  of  from  50,000  to  100,000  soft-mud,  sand  mould- 


Kendrick  &  Davis  utility  Aiotor 


C.G.E.  motor  operating  farm  workshop 


C.G.E.  motor  driven  farm  grist  mill 

Cement  Plants 

There  are  certain  inherent  requirements  in  the  manufac- 
ture of  cement  which  establish  the  value  of  electric  drive 
over  all  other  classes  of  prime  mover.  Under  normal  con- 
ditions cement  mills  operate  24  hours  a  day  for  7  days  in  the 
week  and  the  mill  must  be  kept  in  practically  continuous 
production.  Among  the  advantages  of  electric  drive  may  be 
noted  the  following: — (1)  With  individual  drive  the  shut, 
down  of  any  one  machine  need  not  affect  the  operation  of  any 
other  machine.  (2)  The  general  lay  out  of  the  plant,  to  be 
most  economical,  must  be  determined  solely  by  the  relative 
locations  of  the  quarries,  the  storage  bins,  the  best  location 
of  the  machinery  and  space  available  for  extensions.  This  is 
best  regulated  through  the  use  of  electric  motors.  (3)  A 
check  can  be  more  easily  kept  on  the  cost  of  manufacture. 
(4)  Most  cement  machinery  starts  under  a  heavy  overload 
and  some  are  liable  to  short  overloads  during  operation. 
This  condition  can  be  best  cared  for  with  electric  drive.  (5) 
Since  the  driving  of  cement  machinery  does  not  require  any 
particular  mechanical  skill  it  is  important  tliat  a  form  of 
drive  of  the  same  nature  be  adopted,  hence  rugged  motors  of 
a  special  type  for  this  class  of  work  are  best  suited  to  the 
conditions.  One  of  the  cuts  reproduced  herewith  shows  a 
number  of  motors,  twelve  in  number,  driving  raw  material 
tube  mills  in  a  large  cement  plant.  These  motors  are  cou- 
pled through  flexible  couplings  to  tiie  counter  shaftings  of 
the  mill,  necessitating  only  one  gear  reduction.  The  con- 
crete wall  separating  the  motors  from  the  mills  secures  an 
unusually  clean  motor  room. 


Electricity  in  Coal  Mines 

When  it  is  considered  that  the  yearly  total  production  of 
coal  on  this  continent  approximates  600,000,000  tons,  it  is 
evident  that  the  power  requirements  of  the  industry  reprc- 


ed  bricks,  indicate  a  fair  average  of  15  to  20  moulds  of  six 
bricks  each  per  minute  or  from  90  to  100  bricks  per  kw.  hour 
for  all  electrical  power  consumed.  Plants  using  the  stiff- 
plastic  method  show  approximately  the  same  output  per  kw. 
hour  expended.  One  plant  of  156,000  daily  capacity 
shows  a  power  consumption  of  1740  kw.  hours  per  day  for  its 
auger  brick  machines.  Another  plant  with  a  daily  capacity 
of  200,000  common  bricks  shows  for  two  consecutive  months 
an  average  monthly  output  of  4,700,500  bricks  at  an  average 
expenditure  of  45,600  kw.  hours  in  driving  its  auger  ma- 
chines. Where  the  change  from  steam  or  other  form  of  me- 
chanical power  has  been  made,  a  saving  in  operating-  expense 


C.G.E.  motor  group  drive  on  farm 


nf  from  20  to  .'SO  per  cent,  has  often  been  effected.  The  total 
power  required  including  auxiliary  devices  varies  from  12  to 
18  kw.  hours,  but  a  conservative  estimate  of  power  required 
by  pug  mills  and  augers  is  about  1.5  h.p.  per  thousand  bricks 
per  ] 0-hour  day  or  11  kw.  hours  per  thousand  bricks  pro- 
duced. 


THE     ELECTRICAL  NEWS 


sent  an  expenditure  of  sueli  propdrtinns  as  lo  justify  a  most 
careful  study  of  all  factors  entering  into  llie  cost  of  operation 
of  the  various  types  of  machinery  required  in  coal  mines. 

The  use  of  electricity  in  coal  mining  has  shown  a  rapid 
expansion  during  the  last  two  or  three  years, -due  to  a  number 


portant  bearing,  not  only  on  the  cost  of  construction  but  on 
the  amount  of  w(jrk  that  can  ijc  c'jmpleted  in  a  given  time. 
In  some  plants  much  of  this  work  has  in  the  past  flcpenfled 
on  steam  drive  combined  with  compressed  air  service  for 
auxiliaries,  l)ut  during  the  past  few  years  there  has  been  a 


C.G.E.  motor  in  flour  mill 

of  causes: — increased  efficiency  of  electrical  machinery;  atten- 
tion given  by  manufacturers  to  the  needs  of  this  particular 
industry;  appreciation  by  mining  engineers  of  the  possibili- 
ties of  electric  drive;  a  marked  success  of  the  earlier  instal- 
lations; the  operation  of  mines  in  localities  not  suited  to 
other  kinds  of  power  operation. 

The  Electrical  News  has,  from  time  to  time,  pointed  out 
the  notable  increase  in  the  use  of  electric  drive  in  mining- 
operations  and  has  endeavored  to  impress  the  value  of  this 
type  of  prime  mover  to  a:n  industry  to  which  it  seems  to  be 
peculiarly  adaptable.  The  use  of  electricity  eliminates  the 
necessity  for  long  lines  of  steam  or  air  piping  which  are  ex- 
pensive to  install  and  maintain,  h'or  these  conditions  elec- 
tricity substitutes  a  simple  and  flexible  system  of  power 
transmission  by  means  of  electric  conductors  which  can  lie 
easily  installed  and  extended  to  meet  change  requirements, 
which  are  not  afifected  by  temperature  changes  and  are  not 
liable  to  mechanical  injury  due  to  conditions  peculiar  to 
mines.  The  much  smaller  space  required  is  also  in  many  in- 
stances an  important  factor. 

Perhaps  in  no  phase  of  mining  operations  is  electric  drive 
more  valuable  than  in  the  operation  of  mine  locomotives. 
Electric  drive  for  mine  haulage  possesses  advantages  of  high 
efficiency,  nicclianical  strength,  dependability,  simplicity  of 
control  and  compactness,  the  latter  characteristic  being  of 
extreme  importance.  Among  the  other  uses  to  which  elec- 
tricity may  be  put  may  be  mentioned: — the  drive  of  friction 
hoists,  stationary  and  porta1)le  pumps,  water  hoists,  bucket 
conveyors,  coal  cutting  machines,  air  compressors,  coal  ex- 
tractors, etc. 


Endless  chain  saw  for  lumber  camps 

steadily  increasing  use  of  the  electric  motor  until  many  of 
the  largest  engineering  projects  are  to-day  being  carried 
through  almost  entirely  by  means  of  motor  drive.  This  im- 
provement in  condition  is  the  result  of  the  greater  familiarity 
of  contractors  in  general  with  the  characteristics  of  electric 
service  and  by  the  reliable  results  obtained  by  the  use  of  the 
highly  efficient  modern  electric  motor.  It  is  now  possible  to 
select  motors  specially  suited  to  the  particular  load  condi- 
tions imposed  by  any  isolated  piece  of  work.  Added  to  the 
convenience  of  electric  drive  it  has  been  shown  that  the  actual 
cost  of  the  different  operations  shows  a  considerable  saving 
over  steam  use. 

For  practically  all  operations  necessary  in  excavation  and 
construction  work  the  electric  motor  constitutes  the  most  ef- 
fective medium  for  the  application  of  power  especially  when 
the  machinery  operated  is  located  at  a  distance  from  the 


Excavation  and  Construction  Work 

The  amount  of  construction  work  iieing  carried  on  at  the 
present  day  is  limited  only  by  the  amount  of  capital  avail- 
able and  the  limitations  of  labor.  It  is  therefore  evident  that 
the  system  of  power  application  adopted  will  have  an  im- 


Motor  driving  log-sawing  equipment 

primary  source  of  power.  One  of  the  most  important  char- 
acteristics of  electric  operation  in  excavation  and  construction 
work  is  the  centralization  of  the  power  generating  plant.  By 
this  centralization  the  cost  of  supervision  and  maintenance 
is  greatly  reduced.  The  use  of  eK'ctricit>-  eliminates  the 
necessity  for  the  laying  and  maintaining  of  long  lines  of 
steam  or  air  piping  which  arc  expensive  to  install  anil  frc- 
(|ucntly  diflicult  to  keep  in  good  condition. 

In  the  application  of  electric  motors  to  the  various  ma- 
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chines,  the  rehability  and  simplicity  is  such  that  their  opera- 
tion does  not  necessitate  as  expensive  labor  as  is  required 
when  machinery  is  operated  by  steam  engines.  The  number 
of  uses  to  which  motors  may  be  put  in  this  class  of  work  is 
almost  unlimited  but  a  few  may  be  mentioned  such  as  opera- 
tion of  cable  cars,-    excavating    shovels,    cranes,  derricks. 


life  has  been  retarded  by  the  isolation  of  the  farmer.  The 
erection  of  transmission  lines  covering  rural  districts  has 
been  more  expensive  on  account  of  the  relatively  small  load 
that  could  be  expected  to  follow.  Small  isolated  plants  suf- 
ficient for  the  requirements  of  any  individual  farm  were 
sometimes  installed  but  these  require  considerable  mechani- 


Kimble  s.  p.  motor  operating  a  pipe  organ  bellows 


hoists,  pumps,  air  compressors,  locomotives  for  various  sec- 
tions of  the  work,  dredges,  bridge  operation,  elevators, 
crushers,  mixers,  etc.  One  of  the  cuts  shown  herewith  re- 
presents the  delivering  of  concrete  to  electrically  operated 
cableways  at  Gatun  Locks  on  the  Panama  Canal.  Gatun 
Locks  constitute  the  largest  single  piece  of  concrete  con- 
struction in  connection  with  this  great  work,  calling  for  a 
total  of  more  than  2,000,000  cubic  yards.  P'or  supplying  cur- 
rent for  the  material  handling  plants,  two  substantial  power 


cal  skill  for  their  operation  and  besides  represent  a  con- 
siderable initial  cost.  The  tendency  of  the  present  decade, 
however,  seems  to  point  to  the  installation  of  transmission 
lines  along  practically  every  highway,  at  least  in  the  imme- 
diate vicinity  of  central  stations.  The  attitude  of  the  farmer 
too  is  more  favorable  towards  the  utilization  of  electricity 
than  was  the  case  a  few  years  ago.    He  has  now  come  to 


Motor  driving  J-M  household  refrigerator 

stations  each  equipped  with  three  1500  kv.a.,  3-phase,  25- 
cycle,  2200  volt,  turbo-generators  were  provided. 

Ev  en  in  the  smallest  contracting  work,  as  for  example," 
in  house  building,  the  contractor  finds  it  to  his  advantage 
nowadays  to  install  a  small  motor  to  keep  his  tools  in  con- 
dition, (Operate  a  circular  saw,  etc. 


Farm  Appliances 

The  next  few  years  will  undoubtedly  see  a  marked  de- 
velopment along  electrical  lines  in  this  direction.  In  the 
past  the  application  of  electricity  to  various  phases  of  farm 


Showing  foot  control  of  Kimble  motor 

recognize  the  difficulty  of  keeping  his  sons  from  going  to 
the  cities  and  the  still  greater  difficulty  of  procuring  labor 
when  it  is  most  needed.  The  use  of  electricity  with  its  at- 
tractiveness will  not  only  be  the  means  of  keeping  the  boys 
at  home,  but  will  also  lighten  and  expedite  the  labor  of  the 
farm  to  such  an  extent  that  this  work,  which  has  formerly 
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C.W.  motor  operating  engraving  machine 

been  considered  as  one  of  the  most  unattractive  forms  of 
drudgery,  promises  in  the  near  future  to  be  looked  forward 
to  with  pleasure  and  interest. 

It  is  not  likely  that  in  the  near  future  we  shall  see  any 
general  application  of  electricity  to  outdoor  work,  such  as 
ploughing-  or  the  driving  of  farm  machinery.  The  applic- 
ability will  be  through  the  operation  of  small  motors  in  the 
home  and  around  the  farm  buildings  and  of  course  in  light- 
ing these.  Reports  which  are  more  or  less  conflicting  have 
stated  that  satisfactory  results  have  been  obtained  in  stimu- 
lating the  growth  of  grain  or  vegetables  by  the  proximity  of 
high  tension  currents  but  at  this  distance  the  process  looks 
too  expensive  and  uncertain.  In  the  home  however,  the  use 
of  electricity  is  as  applicable  as  in  a  city  house  and  on  ac- 
count of  the  greater  need  even  more  so.  For  example,  a 
water  pumping  outfit  can  be  fitted  up  at  small  expense. 
Vacuum  cleaners,  meat  choppers,  coffee  grinders,  etc.,  are 
applicable.  There  is  no  reason  why  the  mistress  of  the  farm 
household  should  not  have  her  electric  vibrator,  her  elec- 
tric hair-drier,  her  ice  cream  freezer,  her  electric  fan,  her 
electric  polisher,  washing  machine,  ironing  machine,  churn, 
sewing  machine,  and  all  the  other  little  electrical  appliances, 
just  as  well  as  her  city  sister.  With  the  natural  attractive- 
ness of  farm  life  it  begins  to  look  as  if  the  movement  in  the 
very  near  future  would  be  reversed  and  that  difficulty  will  be 
experienced  in  keeping  the  rural  sections  from  becoming 
overcrowded  and  the  cities  from  becoming  depleted. 

Around  the  buildings  too  small  motors  are  not  only 
handy,  but  they  are   intensely    practical.    For    example,  in 


Century  motor  operating  air  pump 

milking,  in  grinding  grain  or  pulping  vegetaliles  or  operating 
the  fanning-mill.  A  little  larger  motor  equipment  may  be 
used  to  advantage  in  unloading,  hay  and  grain,  in  threshing, 
in  cutting  and  storing  ensilage,  chaff  cutting,  etc.  Doubt- 
less in  the  near  future,  storage  battery  operated  motors  will 
also  be  used  extensively  in  traction  work  sudi  as  hauling 
in  grain  from  the  fields,  distributing  fertilizer,  etc.  The  ap- 
plication of  the  small  motor  will  also  find  an  outlet  in  the 
operation  of  cleaning  apparatus  for  the  cattle  and  horses. 
We  believe  the  average  farmer  will  in  the  very  near  future 
find  it  to  his  interest  to  make  a  complete  installation  of  the 
necessary  motors  for  the  applications  mentioned  above,  and 
we  believe  that  the  expense  both  of  installation  and  of  opera- 
tion will  work  out  to  be  well  repaid  by  the  numerous  ad- 
vantages that  will  follow. 

From  time  to  time  the  Electrical  News  has  described 
particular  instances  of  the  applications  of  electricity  to  farms. 
The  most  generally  adopted  method  seems  to  be  to  give 
each  individual  farmer  his  own  transformer.  As  a  general 
thing  this  current  has  not  been  metered,  the  recognized 
moral  attitude  of  the  farmer  being  considered  sufficient 
guarantee  that  he  will  keep  within  the  amount  for  which  he 
makes  a  contract.  We  believe  central  stations  are  finding 
this  load  a  very  satisfactory  one,  over-lapping  in  such  a  way 
as  to  give  a  quite  good  load  factor.  A  number  of  applica- 
tions of  electricity  to  farm  life  are  shown  herewith. 


Motor  driven  auto-horn 


Diagram  showing  principle  of  motor  driven  auto-horn 
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Motor  operating  boring  mill 

Gold  Dredges 


C.W.  motor  operating  bottle  corker 


Century  motor  driving  coffee  mill 


The  capacity  of  the  steam  driven  dredge  is  largely  limited 
by  the  scarcity  of  available  fuel  and  the  cost  of  obtaining  it. 
It  has  now  been  recognized  that  the  electric  motor  affords  a 
compact,  easily  controlled  and  highly  efficient  substitute. 
Separate  motors  can  be  applied  either  directly  or  through 
short  belting  to  the  various  units  of  the  dredging  machinery 
so  that  a  larger  percentage  of  the  input  energy  can  be  applied 
directly  in  useful  work.  Among  the  uses  made  of  motors  on 
gold  dredges  are  for  operating  buckets,  winches,  shakers, 
stackers,  high  pressure  pumps,  low  pressure  pumps,  priming 
pumps,  tool  machines,  etc. 


Grain  Elevators  and  Flour  Mills 

Among  the  considerations  entering  into  the  economic 
operation  of  the  modern  grain  elevator  and  flour  mill,  per- 
haps the  most  important  is  the  type  of  drive  employed  for 
the  grain  handling  and  milling  machinery  as  this  has  a  direct 
bearing  on  the  quantity  of  product  obtained  for  a  given  in- 
vestment and  determines  largely  the  percentage  of  profit 
which  may  be  obtained  from  the  grain  passing  through  the 
elevators  and  mills.  In  the  past  it  has  been  the  practice  to 
drive  the  legs  and  conveyors  by  means  of  long  lines  of  shaft- 
ing or  by  rope  or  belt  transmission  operated  Ijy  reciprocating 
steam  engines  or  other  prime  movers  but  it  has  more  re- 
cently been  found  that  induction  motors  possess  advantages 
for  this  work  which  render  them  superior  to  any  other 
type  of  operative. 

While  in  theory  the  best  method  of  operating  grain 
handling  machinery  is  to  use  individual  motor  drive  through- 


out, the  practice  in  most  of  the  grain  elevators  and  mills 
which  have  adopted  electric  drive,  has  been  to  combine  the 
individual  and  group  systems.  Ordinarily  in  grain  elevators, 
individual  motors  are  supplied  for  each  elevator  leg,  car 
puller  and  exhaust  fan  while  the  cleaning  machinery  such 
as  separators,  screw  conveyors,  dust  collectors,  etc.,  are 
generally  driven  in  groups  hy  single  motors.  In  flour  mills 
the  several  milling  processes  are  inter-dependent  and  it  is 
therefore  necessary  that  the  different  sections  of  the  machin- 
ery should  move  as  one  unit.  To  accomplish  this  result  with 
any  drive  the  use  of  a  large  amount  of  shafting  and  belting 
is  unavoidable  with  its  consequent  friction  loss  but  under 
motor  driving  conditions  the  amount  of  loss  is  considerably 
less  than  under  any  other  condition.  Additional  advantages 
are  that  the  motors  can  be  located  close  to  the  machinery 
so  as  to  apply  their  power  centrally  on  the  main  shaft  also 
reducing  the  length  of  shafting  and  belting. 

Among  the  further  uses  to  which  motors  may  be  put  in 
the  modern  milling  industry  is  for  driving  the  following: — 
dust  fans,  receiving  elevators,  shipping  elevators,  cleaner 
elevators,  dryer  elevators,  car  shovels,  car  pullers,  belt  con- 
veyors, cleaning  machines,  passenger  elevators,  dust  packers, 
dust  agitators,  etc. 


Iron  and  Steel  Industry 

In  no  other  industry  is  absolute  continuity  of  process 
such  an  important  consideration.  The  financial  loss  resulting 
from  the  temporary  shut  down  of  the  main  rolls  is  estimated 
at  from  .$400  to  $1,000  per  hour,  depending  upon  the  nature 


C.G.E.  motor  driving  a  number  of  pulp  grinders  on  the  same  shaft 


Masco  massage  vibrator 
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of  the  work  involved.  It  is  thus  obvious  that  24  hour  service 
is  of  prime  importance  and  that  only  the  most  efficient  and 
dependai)le  drive  is  permissible.  I'"or  all  steel  mill  work  the 
electric  motor  has  deserved  this  enviable  reputation. 

The  practical  and  economic  use  of  electricity  in  steel 
mills  is  of  course  by  no  means  confmed  to  power  applications. 
The  illumination  of  large  areas  consumes  a  considerable 
amount  of  energy  and  the  electric  furnace  which  has  appar- 
ently passed  the  experimental  stage  will,  when  it  establishes 
itself  on  a  commercial  basis  require  the  installation  of  large 
additional  generating  units. 

For  the  most  part  the  motor  equipments  rcc|uired  in  steel 
manufacturing  are  of  comparatively  large  size  including 
hoists,  mixers,  hoisting  machines,  plate  mills,  cranes,  trucks, 
charging  larrys,  coke  pushers,  for  operating  furnace  doors. 


both  machinery  and  workmen.  It  reduces  the  fire  hazard. 
It  practically  eliminates  overhead  shafting  and  belts  which 
interfere  with  proper  lighting  and  ventilation,  limit  the  loca- 
tion of  machinery  and  thus  prevent  that  natural  sequence  of 
location  which  is  essential  to  avoid  re-handling  with  its  at- 
tendant expense,  damage  and  congestion.  An  important 
feature  is  the  ai)ility  to  operate  any  group  of  machines  or 
any  individual  machine  at  any  time  without  utilizing  the 
whole  pcjwer  e<iuipment  of  the  plant.  The  total  amount  of 
floor  space  required  is  greatly  reduced  and  there  is  a  mark- 
ed improvement  in  the  general  appearance  of  the  plant  from 
the  point  of  view  of  cleanliness,  tidiness,  safety  and  illu- 
mination. 

In  the  luml)ering  industry  fairly  large  sized  motors  are 
necessary.    L'p  to  the  present  time  there  has  not  l)een  a 


Small  printing  press,  C.W.  motor 


C.G.E.  motor  driving  job  press 


C.G.E.  motor  driving  cylinder  press 


C.G.E.  motor  driving  linotype 
machine 


Pageing  and  numbering  machine,  i  h.p. 
C.G.E.  motor 


C.G.E  motor  operating  draft  fan 


hot  saws,  scale  cars,  plate  shears,  angle  shears,  l)ar  mills, 
gas  exhausters,  blowers,  hammer  mills,  coke  extractors,  un- 
loaders,  friction  saws,  gas  washers,  etc. 


Lumber  Industry 

As  in  all  manufacturing  establishments  the  ideal  at- 
tainment in  the  lumber  mill  is  a  maximum  output  with  a 
minimum  investment  and  a  minimum  up-keep  expense.  Elec- 
tric power  in  so  far  as  it  contril)utes  to  this  result  is  being 
given  an  ever  increasing  amount  of  attention  and  experience 
shows  that  under  the  severest  service  conditions  electric 
drive  lias  proven  tliat  it  possesses  advantages  of  efficiency 
and  economy  that  arc  peculiarly  associated  with  the  condi- 
tions met  with  in  the  lumbering  industry.  It  greatly  re- 
duces the  waste  of  power  in  transmission.  It  improves  the 
quality  of  the  product.    It  increases  the  factor  of  safety  to 


very  extended  use  of  electricity  in  felling  and  sawing  logs, 
but  we  understand  developments  along  this  line  may  be  look- 
ed for  in  the  near  future.  We  illustrate  herewith  a  couple 
oi  motor  operated  saws  for  lumbering  purposes.  The  lirst 
refers  to  a  product  of  the  International  Endless  Chain  Co.. 
the  second  is  manufactured  by  Jno.  Pickles  &  Son.  an  Eng- 
lish lirni.  leather  more  progress  has  been  made  in  logging 
by  electricity  especially  where  conditions  are  favorable. 
Motor  ecjuipments  have  also  been  used  for  unloading  and 
loading  purposes.  The  tirst  equipment  installed  for  this  pur- 
pose was  purchased  barely  three  years  ago,  but  the  applica- 
tion has  been  pronounced  a  success.  We  understand  also 
an  electric  motor  equipment  will  soon  be  adapted  to  the  log 
conveyor.  Other  uses  which  may  be  said  to  have  become 
established  are  for  driving  circular  saws  of  all  sizes,  blowers, 
band  saws,  for  automatic  tiling  and  for  elevated  tramways  to 
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Century  motor  operating  small  pump 

yards.  Another  use  to  which  motors  are  applicable  is  in 
the  hauling  up  of  the  logs  into  the  mills.  The  size  of  these 
motors  will  vary  of  course  with  the  s}ze  of  the  mill,  but 
many  of  the  applications  mentioned  would  not  require  more 
than  one  or  two  h.p.  ' 


Motor  driven  metal  saw 


Masco  motor  on  small  pump 


Metal  Working  Machinecy 

In  the  metal  working  industry  as  in  woodworking,  the 
large  number  of  small  machines  operated  for  a  comparatively 
short  time  at  considerable  intervals  make  the  application  of 
small  motors  particularly  adaptable.  Motor  drive  in  the 
metal  working  industries  has:  been  successfully  employed  for 
a  number  of  years  and  the  resultant  benefits  are  so  widely  ap- 
preciated that  continued  developments  may  be  looked  for. 
While  increased  production,  and  of  a  better  quality,  is  ob- 
viously the  most  important  result  attained  by  the  installation 
of  electric  drive,  it  is  also  true  that  direct  economies  are  very 
frequently  effected  in  the  power  costs.  Apart  from  the  sav- 
ing in  energy  made  possible  by  the  ability  of  the  operator  to 
shut  down  those  nlachines  not  engaged  in  productive  work, 
the  elimination  of  shafting,  belts,  pulleys,  idlers,  etc.,  which 
form  an  indispensaljle  part  of  any  mechanical  system  of  drive, 
must,  of  necessity,  result  in  important  power  economies,  es- 
pecially when  it  is  remembered  that  mechanical  drives  often 
consume  up  to  four  times  the  energy  required  hy  the  ma- 


Printing  and  Allied  Trades 

It  is  ])robably  safe  to  say  that  no  other  industrial  field 
requiring  motive  power  has  found  electric  drive  more  valu- 
able than  the  printing  and  allied  trades.  They  have  been 
foremost  too  in  appreciating  the  ability  of  motor  drive  to 
meet  the  exacting  requirements  of  the  industry.  With  elec- 
tric power  the  printing  establishments  may  l)e  located  in  the 
most  desirable  business  section  where  good  light  and  easily 
accessible  rooms  are  availalile.  The  day  is  past  when  prin- 
ters, cramped  in  ill-lighted,  dingy  quarters  remote  from  the 
line  of  travel,  approached  through  dark  hallways  an.d  by 
dangerous  stairs,  can  carry  on  a  thrifty  business. 

Owing  to  the  great  variety  of  work  performed  in  these 
trades,  the  machinery  as  a  rule  requires  a  certain  degree  of 
speed  variation  in  order  that  with  a  given  equipment  and 
force  of  operators  the  maximum  of  high  grade  production 
may  be  turned  out.    All  necessary  speed  variations  are  most 


C.W.  motor  driving  suction  cleaner 


chines  themselves.  With  individual  motor  drives  the  maxi- 
mum power  is  made  effective  at  tiie  tool  itself. 

Where  individual  motors  are  employed  the  most  con- 
venient and  logical  location  of  the  machines  may  be  secured, 
space  easily  provided  for  additional  machines,  use  of  over- 
head cranes  facilitated,  and  other  requisites  to  a  properly 
conducted  shop  made  possible. 

Among  the  applications  of  electric  motors  in  this  indus- 
try may  be  mentioned  the  drill  press,  the  portal)le  drill  of 
various  types,  cutting  saws,  cold  saws,  friction  saws,  shapers, 
slotters,  lathes,  milling  machines,  surface  grinders,  chucking 
machines,  boring  mills,  planers,  punch  and  shears,  pipe  ma- 
chines, nipple  machines,  pumps,  wheel  presses,  etc. 
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Kimble  motor  driving  printing  press 

readily,  economically  and  satisfactorily  obtained  with  electric 
drive  and  control.  Each  press  is  at  all  times  subject  to  in- 
stant adjustment  so  that  the  entire  attention  of  the  operator 
may  be  devoted  to  his  work.  In  this  connection  we  draw  at- 
tention to  a  couple  of  the  illustrations  shown  herewith  in 
which  the  speed  of  the  machinery  is  regulated  by  a  foot  lever. 
This  particular  motor  is  a  single-phase  reversiljle  type  and 
by  its  foot  control  leaves  the  operator  with  both  hands  free. 
It  is  claimed  by  the  manufacturers  that  the  operation  of  this 
lever  becomes  in  a  short  time  so  much  a  matter  of  course  that 
the  operator  regulates  the  speed  of  his  machine  involuntarily 
and  without  the  slightest  interruption  to  his  regular  work. 

Motor  driven  presses  closely  approach  ideal  conditions 
for  maximum  production  at  minimum  expenditure  for  a  num- 
ber of  reastjns;  make-ready  speeds  may  be  instantly  and  cor- 
rectly secured;  operative  speeds  may  be  set  and  maintained- 
to  give  the  maximum  number  of  perfect  impressions  obtain- 
able per  unit  of  time;  the  smoothness  of  acceleration  and 
steady  torque  of  the  electric  motor  prolong  the  life  of  the 
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press,  permit  better  work  and  minimize  delays  often  attri- 
Initablc  to  the  driving  unit;  all  individually  driven  machines 
being  independent  of  alignment  witii  respect  to  counter 
shafting  may  as  a  result  be  arranged  to  secure  every  advan- 
tage from  natural  lighting  facilities  and  be  so  located  as  to 
result  in  the  most  expeditious  and  efficient  sequence  of  work; 
Ihe  substitution  of  electric  drive  results  in  a  cleaner  and 
more  sanitary  shop.  In  addition  to  the  above  advantages,  it 
may  be  added  that  accident  risks  are  decreased,  it  is  easier  to 
calculate  productive  costs,  enlarged  power  capacities  are  al- 


Van  Dorn  &  Dutton  aerial  grinder 


most  instantly  available,  all  non-productive  space  can  be 
utilized,  over-time  work  can  be  handled  economically,  lire 
risks  are  reduced  and  the  insurance  rates  lowered. 

These  are  but  a  few  of  the  many  advantages  following 
the  installation  of  electric  drive  in  the  printing  and  allied 
trades.  The  applications  include  such  machines  as  presses, 
linotype  machines,  monotype  machines,  bronzers,  stitching 
machines,  ruling  machines,  perforating  machines,  pageing  and 
numbering  machines,  folding  macliines,  paper  cutters,  punch- 
ing machines,  etc.,  a  number  of  which  are  illustrated  here- 
with. 


Pulp  and  Paper  Mills 

In  considering  tlie  adoption  of  electric  drive  in  pulp  and 
paper  mills  for  either  a  new  plant  or  to  supersede  mechanical 
drive  in  an  old  one,  the  management  must  be  assured  of  un- 
interrupted service  and  a  deiinite  saving  in  cost  of  production 
either  by  a  low  installation  expense  by  increasing  the  per- 
centage of  the  power  developed  which  is  actually  applied  to 
useful  work  or  by  a  reduction  in  operating  expense.  It  has 
been  demonstrated  in  numerous  instances  that  electric  drive 
combines  these  advantages  for  some  of  the  following  reasons: 
— The  location  of  the  power  plant  may  be  selected  to  permit 
of  greatest  economy  in  generation  of  power.  The  cost  of  in- 
stallation is  less,  due  to  the  elimination  or  at  least  reduction 
of  the  heavy  shafting  and  iielting;  this  in  turn  allows  of 
lighter  structural  work.  The  machinery  can  be  located  with 
a  view  to  the  elimination  of  all  unnecessary  handling  of  a 
product  as  each  machine  or  group  of  machines  can  be  sup- 
plied with  its  own  motor  and  operated  as  an  independent 
unit. 

Great  economy  in  power  can  be  obtained  where  indivi- 
dual motor  drive  is  adopted  by  the  elimination  or  reduction 
of  the  friction  losses  involved  in  the  operation  of  shafting, 
belts,  gears,  idlers,  and  other  consumers  of  energy. 

The  greater  part  of  the  power  used  in  a  pulp  and  paper 
mill  is  of  course,  in  connection  with  the  grinders,  but  the  fol- 
lowing list  is  representative  of  the  uses  to  which  smaller 
motors  may  be  put  and  the  requirements  in  each  case. 


Motor  Distril)ution  No.  H.P.  Drive 

8  agitators   1  60  belt 

3  Jordans   3  150  direct 

2  Jordans  .  :   1  250  belt 

;i  Jordans   1  ;iOO  belt 

1  Jordan   1  150  belt 

2  beaters   1  1.50  chain 

4  beaters   I  250  belt 
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2  washers   2  75  chain 

1  washer   1  40  chain 

4  screens  and  4  deckers   1  75  belt 

.Size  mixing  outfit   1  50  belt 

4  paper  dusters   l  25  belt 

Waste  paper  baler   I  2  belt 

i  iydraulic  elevator  pump   I  50  belt 


C.W.  motor  driving  polisher  and  buffer 


Pump  for  agitators  and  stock  tanks  . . 

1 

30 

belt 

Stock  pump  and  chest  

1 

15 

belt 

Stock  pump  and  chest  

1 

20 

belt 

Boiler  house  pump  

1 

15 

belt 

Boiler  feed  pump  

1 

30 

belt 

Water  pump  

1 

30 

belt 

1 

75 

belt 

3  paper  machines  constant  speed  end  . 

3 

75 

chain 

10 

direct 

Water  pump  and  air  compressor  ...  . 

1 

15 

be'lt 

Paper  winder  

1 

20 

belt 

1 

7.5 

belt 

4  super-calenders  

4 

75 

geared 

50 

geared 

1  super-calender  

1 

100 

geared 

Threading-in  rolls  

10 

15 

geared 

10  paper  cutters  and  1  trimmer  

1 

30 

belt 

Machine  shop  

1 

15 

belt 

Refrigerating  Machinery 

In  general  tliere  are  two  methods  employed  in  the  manu- 
facture of  artificial  ice,  the  first  known  as  the  '"can"  system, 
which  requires  distilled  water  to  produce  a  clear  ice  free  from 
linbbles,  the  second  the  "plate"  system  in  which  ice  is  manu- 
factured from  the  raw  or  undistilled  water,  usually  in  large 
plates.  Both  of  these  systems  require  compressors  to  supply 
the  necessary  liquid  ammonia  for  freezing.  The  application 
of  electric  drive  to  ice  making  and  refrigerating  plants  have 
the  same  advantages  over  steam  as  in  all  other  industries.  A 


Lindstrom  Smith  vibrator 


low  operating  cost  is  assured  by  the  steadv  character  of  the 
load  and  it  is  generally  recognizetl  thai  the  quality  of  the 
product  is  vastly  superior  to  that  turned  out  by  steam  driven 
plants  where  the  product  is  subject  to  contamination  by  oils, 
grease  and  dirt. 

In  addition  to  the  actual  manufacture  of  ice.  numeriuis 
refrigerating  plants  are  (>i>erated  by  electric  motors,  tlie  liquiti 
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ammonia  or  other  volatile  substance  being  utilized  for  cool- 
ing a  brine  for  circulating  through  the  compartments  to  be 
cooled,  by  means  of  coils.  The  value  of  motor  drive  in  each 
of  these  applications  has  come  to  be  recognized. 

A-brief  description  of  the  plate  system  of  ice  making  is  of 
interest.  The  sheeted  ice  is  formed  on  an  artificially  cooled 
plate  used  in  connection  with  an  ammonia  compressor.  The 
liquid  ammonia  is  allowed  to  evaporate  in  a  system  of  coils 
placed  between  the  vertical  steel  plates  which  in  a  typical 
installation  are  15^  ft.  long  by  9i/$  ft.  wide.  A  cake  of  ice 
of  these  dimensions  and  12  in.  thick  weighs  about  9,400  lbs. 
A  300  h.p.  motor  furnishes  power  to  the  ammonia  compressor 
which  is  rope  driven  from  a  large  pulley  located  between  the 
two  horizontal  cylinders.    This  equipment  is  rated  at  lOO  tons 


C.W.  motor  driving  sewing  machine 


of  ice  per  day  and  it  is  possible  to  disconnect  one  side  of  the 
compressor,  operating  the  other  side  as  a  single  engine  and 
thus  increasing  the  flexil)ility  of  the  plant. 

In  order  to  produce  ice  free  from  air  bubbles,  the  water 
is  kept  in  motion  while  freezing  by  the  use  of  compressed  air. 
When  the  cake  is  built  up  to  the  desired  thickness,  a  hot 
ammonia  gas  is  sent  through  the  pipe  system,  thus  loosening 
the  cake. 

The  tanks  are  arranged  in  two  rows,  each  served  by  a 
7-ton  crane.  To  facilitate  handling  two-eye  bolts  are  cast 
into  each  cake  of  ice.  Each  crane  is  operated  by  two  induc- 
tion motors  of  5^  and  3  h.p.  respectively.  The  ice  cakes  are 
lowered  to  a  horizontal  position  by  means  of  two  tilting 
tables.    The  operating  motor  for  these  tables  is  a  2  h.p. 

The  ice  is  now  ready  for  the  motor  driven  saw  which  is 
so  arranged  that  a  cut  may  be  made  in  either  of  two  direc- 


C.W.  motor  operated  printing  press 


tions  at  riglit  angles.  This  saw  is  operated  by  a  3  h.p.  motor 
and  runs  at  about  1200  r.p.m. 

In  addition  to  the  above  mentioned  motors,  small  units 
of  from  2  to  7>1  h.p.  are  also  used  for  the  operation  of  water 
and  brine  pumps,  compressors  and  ice  elevator.  One  of  the 
cuts  shown  herewith  represents  a  20  h.p.  direct  current  motor 
driving  a  number  of  ice  cream  freezers.  Another  cut  shows 
a  small  refrigerating  plant  for  use  in  private  houses  or  hotels. 


Electric  Drive  in  Woodworking  Plants 

The  rapidly  increasing  use  of  electric  motor  drive  in 
woodworking  plants  is  due  largely  to  the  success  which  has 
been  obtained  in  numerous  recent  installations.  It  has  been 
proven  beyond  question  that  the  electric  motcjr  renders  the 
most  convenient  and  economical  service  obtainable,  due 
largely  to  the  recognition  of  the  value  of  this  industry  by 
the  motor  manufacturer  who  lias  endeavored  to  meet  the 


particular  needs  of  the  woodworking  industry  by  designing 
motors  specially  adapted  to  the  operation  of  machines  used 
in  the  manufacture  of  lumber  products. 

Among  the  advantages  of  electric  drive  in  the  wood- 
working industry  may  be  mentioned  a  saving  in  the  cost  of 
production  either  by  increasing  the  quantity  of  the  product 
with  a  given  tool  equipment  or  by  a  reduction  in  operating 


C.G.E.  motor  driven  circular  shears 


expenses.  It  greatly  reduces  the  waste  of  power  in  trans- 
mission, thereby  increasing  production  for  a  given  power 
purchase.  It  improves  the  factor  of  safety  both  to  ma- 
cliinery  and  operatives;  it  reduces  in  a  marked  degree  the 
fire  hazard;  it  practically  eliminates  overhead  shafting  and 
belts  which  not  only  distril)ute  dust  and  interfere  with  ven- 
tilation and  lighting  but  frequently  limit  the  location  of 
machinery;  it  effects  a  reduction  in  the  amount  of  floor  space 
required.  An  important  feature  of  motor  drive  is  the 
ability  to  operate  any  group  of  machines  or  any  separate 
machine  over  time  or  at  usual  hours  without  putting  the 
whole  plant  into  operation.  This  greatly  reduces  the  cost  of 
current.  The  majority  of  woodworking  machines  are  opera- 
ted only  intermittently.  The  tools  in  general  complete  the 
cut  quickly  and  a  considerable  period  elapses  between  the 
completion  of  one  cut  and  the  beginning  of  another.  This 
condition  not  only  is  the  means  of  saving  the  cost  of  cur- 
rent during  the  off  load,  but  the  short  duration  of  the  opera- 
tion enables  the  motors  to  work  at  overload  capacity,  thus 
reducing  also  the  original  cost  of  motors.  Such  a  motor 
drive  does  not  require  the  heavy  shafting  and  belting  in- 
separable from  mechanical  drive.  The  building  itself  may  be 
of  lighter  construction  as  the  motors  may  be  installed  either 
on  the  floor,  wall  or  ceiling  and  may  be  connected  either  by 
short  belts  or  direct  to  the  drive  shaft  of  the  machine. 

In  the  application  of  electric  drive  to  the  modern  wood- 
working plant,  two  general  systems  are  now  in  vogue, 
namely,  the  operation  of  each  individual  machine  by  its  own 
motor  called  "individual  drive"  and  the  operation  of  ma- 
chinery in  "groups"  by  means  of  line  shafting,   the  shaft 


C.W.  motor  driving  ironing  machine 

being  driven  by  a  motor  and  the  individual  machines  being 
belted  to  the  shaft.  The  relative  values  of  group  and  in- 
dividual drive  must  of  course  be  determined  in  every  instance 
l)y  a  careful  analysis  of  the  requirements  of  every  installa- 
tion, and  while  there  are  many  successful  examples  of  econo- 
mical group  drive  it  appears  to  be  now  the  general  opinion 
that  in  the  majority  of  cases  highest  efficiency  both  for  the 
machinery  driven  and  for  the  motor  e(|uipment  can  be  best 
obtained  by  the  application  of  a  separate  motor  to  each  unit. 
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This  is  especially  true  where  the  ()i)erati(jn  of  the  machines 
is  intermittent  as  in  tiiis  case  current  is  l)einfi;  consumed  only 
(luring  the  actual  operation  of  the  machine.  Though,  as  said 
aljove,  the  choice  of  either  grcnip  or  individual  motor  drive 
must  depend  on  local  conditions,  service,  requirements,  etc., 
we  give  licrewith  a  typical  general  scheme  of  individual  and 
group  motor  drive  which  would  he  applicahle  to  the  average 
woodworking  plant.  The  size  of  motor  generally  installed 
for  the  various  machines  is  also  given  as  well  as  the  method 
of  connection. 

Individual  Motor  Drive 

Method  of  Size  of 

Description  Drive  Motor 

Swing  Saw   Belted  3  H.P. 

42"  band  rip  saw   Direct  10  H.P. 

Six-foot  glue  jointer   Direct  5  H.P. 

30"  roughing  planer   Belted  l.'S  H.P. 


Double  cut-off  saw   Belted  r,  H.P. 

Shaper   Direct  3  H.P. 

Jointer   Belted  3  H.P. 

Kdging  saw   Belted  r,  H.P. 

Group  Drives 

3  li  e.  Motor — Jig  saw,  two  Ijoring  machines. 

3  11. P.  Motor — Saw  gummer,  knife  grinder. 

3  II.  P.  Motor — Cabinet  saw,  drill  press. 

10  H.P.  Motor — Disc  sander,  emery  stand,  knife  grinder, 
carving  machine,  cabinet  saw. 


The  Very  Small  Motor 

What  the  steam  engine  did  for  the  IDth  century,  the 
small  electric  motcjr  is  doing  for  the  2()th.  .Steam  did  not 
lessen  labor,  but  shouldered  the  greater  burdens  of  man  like 
a  giant,  and  similarly,  the  electric  motor  is  further  relieving 


C.G  E.  motor  driving  drill 
press 


C.W.  motor  operating  household  pump 

24"  facer   Belted 

36"  sander   Direct 

Back  shaping  machine  ...  .  Direct 

24"  planer   Belted 

Arm  boring  machine   Belted 

Flexible  boring  machine  . .  .  Belted 

Rubbing  machine   Belted 

60"  veneer  knife   Belted 

Double  exhaust  fan   Direct 

Two  elevators   Belted 

32"  band  saw                      . .  Belted 

Tenoning  machine   Direct 


C.W.  motor  belted  to  ventilating  fan 


2  h.p.  motor  driving  cold 
saw 


C.W.  motor  operating  sign  flasher 


C.W.  motor  driving  meat  chopper 
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lile  of  the  small  drudgeries  in  home  and  shop,  and  in  the 
field,  as  well  as  taking  its  part  in  the  world's  greater  engi- 
neering efforts.  If  steam  is  the  giant,  then  the  small  elec- 
tric motor  may  be  called  the  black  dwarf,  who  does  things 
([uickcr,  steadier,  more  continuously  and  in  tinier  places 
than  man  could  do  them. 

Tlie  range  of  mechanical  operations  that  can  be  effected 
by  electric  motors  is  widening  daily,  and  there  is  scarcely  a 
position  or  condition  for  which  a  motor  is  not  provided. 

Take  the  homely  task  of  washing  clothes — there  is  a 
motor  for  that,  and  it  does  the  back-breaking  work  of  re- 
moving the  dirt,  while  the  laundress  is  wringing  and  hanging 
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out  those  already  washed — saving  her  time  and  strength  as 
well.  Such  a  motor  can  make  itself  very  useful  in  a  home 
if  given  a  chance.  The  owner  of  one  of  these  %  h.p.  motors 
bought  it  originally  to  run  his  washing  machine.  It  proved 
such  a  success  that  he  looked  for  other  uses,_  and  soon  had 
it  driving  his  foot-power  lathe.  Then  he  bought  a  small 
chuck  which  fitted  the  motor  shaft  and  carried  emery  wheels, 
buffing  and  polishing  wheels,  small  circular  saws,  grinding 
'wheels  and  other  devices,  a  mere  recital  of  which  suggests 
the  possibilities  of  the  small  motor  as  an  agency  for  polish- 
ing silver  and  other  metal  surfaces,  grinding  tools  and  im- 
plements, sharpening  knives,  etc.,  and  doing  these  much 
quicker  and  better  than  by  hand.  Turning  the  ice  cream 
freezer  or  running  the  sewing  machine,  is  a.  mere  trifle  for 
the  small  motor.  To  a  man  with  a  workshop  for  either 
amusement  or  business,  it  is  a  decidedly  helpful  servant: 
running  his  lathe  and  other  small  tools,  requiring  power. 

In  the  home,  the  hotel  or  restaurant,  one  of  these  can 
be  put  to  work  in  a  variety  of  ways,  such  as  operating  the 
washer,  and  wringer,  washing  dishes  or  turning  the  ice  cream 
freezer,  running  the  ironing  machine,  or  maybe  operating  a 
small  pump  or  air  compressor,  revolving  the  dough  mixer, 
egg  beater,  meat  chopper  or  cofifee-mill,  giving  life  to  a 
dumb  waiter,  or  clearing  out  foul  vapors  by  a  ventilating 
fan. 

In  the  office,  the  letter  opener,  envelope-sealer,  dupli- 
cating and  addressing  machines,  coin  counters,  or  adding 
machines,  may  all  be  worked  by  motor. 

In  the  store — revolving  window  displays,  sign-flashers, 
and  the  nimble  cash  carrier,  depend  mostly  upon  motor 
power,  and  the  butcher's  meat  chopper  is  being  harnessed  to 
the  same  agency. 

For  the  Jeweler,  Optician,  Dentist  and  Garage  Manager 
the  small  motor  is  almost  indispensable,  the  two  latter  being 
specially  served  by  the  operating  of  air  compressors,  or  in 
the  use  of  the  flexible  shaft, — in  the  one  case  for  "painless" 
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drilling  and  in  the  other  for  the  cleaning  and  polishing  of 
the  numerous  metal  surfaces  of  his  "machines."  Even  the 
humble  peanut  may  have  a  better  and  cheaper  roast  handed 
out,  and  the  candy  spinner  be  given  more  regular  gyrations 
by  aid  of  the  small  motor  than  l)y  hand — while  the  printer 
and  lioukliiiulcr  in  running  their  typesetters,  ruling  and  rout- 
ing machines  liy  small  motor  power  can  save  much  time  and 
energy  better  employed  in  other  operations.  In  a  word, 
wherever  a  monotonous,  constant,  lengthy,  turning  or  other 


regular  motion  is  required,  there  the  small  motor  does  work 
more  cheaply  and  better  than  any  hand  power  can  do  it. 
But  one  of  the  latest  and  most  novel  applications  of  electric 
energy  is  in  the  direction  of  farm  life:  being  at  once  a  re- 
sult of  the  extension  of  hydro-electric  systems,  and  a  reason 
for  further  extension  thereof. 

Indeed  the  reign  of  the  electric  motor  is  only  beginning, 
the  reasons  in  its  favor  are  so  many:  among  them,  compact- 


Century  motor  driving  bottle  filler 

ness  as  compared  with  Ijoiler  and  engine,  sustained  energy, 
easy  control,  greater  safety,  quiet  and  cleanliness,  and  the 
fact  that  they  can  be  placed  on  walls  and  hung  from  ceilings. 
Then  there  is  low  operating  cost, — any  device  requiring  the 
strength  of  a  full-grown  man  to  operate,  can  be  driven  all 
day  by  one  of  these  motors  for  a  very  few  cents,  and  the  cost 
ceases  when  the  motor  stops.  Another  point  is,  that  by  using 
motors  instead  of  steam  power  you  apply  only  the  power 
needed  and  only  where  it  is  needed,  greatly  reducing  cost  of 
production.  These  motors  may  be  had  from  1-10  h.p.  up, 
in  various  fractions  of- a  horse-power  and  on,  up  to  the  big 
motor  class. 


Supplementary  Summary 

In  order  to  better  emphasize  the  general  applicability 
of  the  very  small  motor  the  following  list  of  suggestions  is 
appended.  This  list  may  be  considered  as  supplementary  to 
the  uses  that  have  been  already  outlined  although  it  is  true 
that  in  particular  instances  overlapping  will  occur.  Our  idea 
in  reproducing  it  is,  in  part,  that  it  may  be  of  assistance  to 
the  business  solicitor.  One  or  more  of  the  lines  of  business 
mentioned  in  the  list  is  carried  on  in  every  city,  town  and 
village  on  this  continent  and  though  it  will  often  not  be 
found  possible  to  drive  all  the  machinery  in  any  establish- 
ment by  motors,  there  will  generally  be  some  single  ma- 
chines which  are  intermittently  required  and  to  which  elec- 
tric drive  will  appeal,  to  the  owner,  as  being  especially  ap- 
plicable. If  the  list  is  helpful  it  serves  our  purpose  of  re- 
producing it  here;  if  it  is  incomplete,  the  reader  is  at  liberty 
to  add  to  it,  and  for  such  omissions  we  make  no  apologies. 
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Addressing — Addressing  machines,  paper  cutters,  printing 
machines. 

Bicycles — Blowers  for  brazing,  buffs,  drills,  emery 
straps,  emery  wheels,  lathes,  saws,  whips. 

Blacksmiths — Drills,  fans,  forge  blowers,  helve  and  trip 
hammers,  lathes,  punches,  shears,  whips  or  hoists. 

Blank  Books — I"'ans,  paper  cutters,  printing  presses,  rul- 
ing machines,  smashing  press,  whips. 

Book  Binders — Drying  fans,  embossing  presses,  freight 
hoists,  paper  cutters,  smashers,  stitchers,  ventilating  fans, 
whips. 

Bottlers — Bottle  cleaners,  fans,  hoists  or  whips,  pumps, 
wiring  machines. 


Paper  Dealers — Fans,  gumming  rfiachines,  paper  cutters, 
perforators,  ruling  machines,  whips  or  hoists. 

Printers — Cylinder  presses,  form  elevators,  job  presses, 
linotyj)es,  paper  and  form  hoist,  paper  cutters,  ruling  ma- 
chines, stitchers,  type  bar  machines,  ventilating  fans. 

Repair  Shops — Fans,  forge  blowers,  sundry  machinery, 
whips. 

Restaurants — Coffee  grinders,  dough  mixers,  grindstones, 
ice  cream  machines,  knife  cleanser,  laundry  machinery,  meat 
ch{)ppers,  pitcher  cleaners,  ventilating  fans. 

Saloons  and  Cafes — Ice  cream  freezers,  ventilating  fans. 

Shoemakers — Buttonhole  machines,  edgers,  Goodyear 
machinery,  McKay  machinery,  rollers,  sewing  machines, 
skivers. 

Shirtwaist  and  Dressmakers — Cloth  cutters,  fans,  sew- 
ing machines. 

Silversmiths — Blowers,  buffs,  drills,  fans,  lathes. 

Stationers— Fans,  paper  cutters,  perforators,  printing 
presses,  ruling  machines,  whips  or  hoists. 

Tailors — Cloth  cutters,  fans,  sewing  machines. 

Tin  and  Brassware — Blowers,  buffs,  drop  press,  fans, 
grinders,  presses,  punches,  straighteners  for  wire  and  plate. 

Tobacconists — Cleaners,  cutters,  fans — exhaust  and  ven- 
tilating, hoists  and  whips,  presses,  shredders. 


1  h.p.  motor  driving  Grinding  set 

Carpenters — Band  saws,  circular  saws,  exhaust  blowers, 
grindstones,  hoists,  jig  saws,  lathes,  molders,  planers,  ven- 
tilating fans. 

Clothiers — Cloth  cutters,  sewing  machines,  ventilating 
fans. 

Cigar  Manufacturers — Branding  machines  (requiring 
small  motors),  ventilating  fans. 

Coffee  Mills — Cleaners,  exhaust  fans,  grinders,  roasters, 
ventilating  fans,  whip  hoists. 

Confectioners — Candy  pans,  chocolate  mills,  cream  stir- 
rers, cutters,  exhaust  fans,  grinders,  kiss  cutters,  mixers, 
pressers,  rolls. 

Cutlers — Blowers,  buffers,  cold  saws,  drills,  exhaust  fans, 
grinders,  hoists,  punches,  shears. 

Dentists — Buff  wheels,  drills,  fans,  grinders,  lathes,  saws. 

Drugs — Drug  mills,  fans,  grinders,  whips. 

Dry-Goods  Stores — Cash  carrier  systems,  fans,  sewing 
machines,  whips  and  hoists. 

Electrotypers — Brush  wheels,  circular  saws,  drills,  dry- 
ing fans,  electroplating  machines,  generators,  planers, 
routers,  ventilating  fans. 

Engravers — Drills,  routers,  saws. 

Gas  and  Steam  Fitting — Buffs,  fans,  lathes,  pipe  cutters, 
presses,  threading  machines,  whips  or  hoists. 

Gas  Fixtures — Blowers,  buffs,  fans,  hoists,  lathes,  saws, 
whips. 

Grocers — Coffee  mills,  fans,  hoists  or  whips. 

Harness  Shops  or  Saddlers — Buffs,  fans,  rollers,  sewing 
machines,  skivers. 

Hotels — Dish  washers,  dough  mixers,  exhaust  fans,  ice 
and  refrigerating  machines,  ice  cream  freezers,  knife  grinders, 
laundry  machines,  meat  choppers,  pitcher  cleaners,  ventilat- 
ing fans. 

Jewelers — Blowers,  buffs,  lap  wheels,  lathes,  ring  ma- 
chines, ventilating  fans. 

Knit  Goods — Braiders,  button  machines,  knitting  ma- 
chines, looms,  sewing  machines,  ventilating  fans,  whips. 

Newspapers — Blowers,  fans,  form  hoists,  linotypes,  pneu- 
matic tubes,  presses,  routers,  saws. 

Opticians — Blowers,  drills,  exhaust  fans,  grindstones,  lap 
wheels. 

Paper  boxes — Automatic  box  machines,  die  machines, 
fans  (drying  and  ventilating)  presses,  saws,  whips. 


2  h.p.  C.G.E.  motor  driving  wood  borer 

Umbrellas  and  Canes — Buffs,  lathes,  presses,  saws,  sew- 
ing machines. 

Public  Buildings — Ventilation,  air  purification,  water  cir- 
culation, hoists,  forced  drafts,  pneumatic  tubes. 

Medical  Purposes — Vibrators,  centrifugal  machines. 
Music  Stores — Music  boxes,  player  pianos. 
Modistes — Vibrators,  polishers,  hair  dryers. 
Barbers — Head  massage,  hair  drvers. 


The  government  telephone  line  in  the  interior  of  B.  C. 
to  be  extended  to  Chase  and  the  district  near  Shuswap 


Lake. 


'J'lic  sixth  regular  meeting  of  the  Toronto  section  of 
the  .'V.T.E. E.,  was  held  on  Apr'A  25th,  l'.>13.  The  meeting- 
was  addressed  by  Mr.  E.  E.  l-".  Creigliton,  of  the  General 
Electric  Company,  Schnectady,  on  the  subject  of  "Elec- 
trical Protection." 
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ELECTRIC  RAILWAYS 


Wreckless  vs.  Reckless  Railroading 

A  movement  has  recently  been  organized  by  the  Can- 
Pacific  Railway  Company  with  the  object  of  emphasizing  the 
value  of  caution  in  every  phase  of  railroad  work.  The  move- 
ment has  been  named 'the  "Safety  First"  movement  and  is  said 
to  have  been  adopted  by  over  forty  prominent  railway  systems 
in  the  United  States  covering  some  150,000  miles  of  line.  We 
reproduce  herewith  sections  of  a  paper  recently  read  by  Mr. 
N.  S.  Dunlop,  claims  adjuster  of  the  Eastern  Section  of  the 
C.  P.  R.,  before  the  Canadian  Railway  Club,  and  although 
this  paper  was  prepared  specially  with  steam  roads  in  mind 
there  is  so  much  community  of  interests  between  steam  roads 
and  electric  roads  that  the  ideas  expressed  by  Mr.  Dunlop  are 
almost  equally  applicalile  to  the  latter.  This  movement  is 
apparently,  and  we  lielieve  justly,  meeting  with  wonderful 
popularity  among  the  employees  and  patrons  of  all  the  roads 
adopting  it  and  we  think  its  application  may  well  be  ex- 
tended, not  only  to  our  electric  roads  but  to  practically 
every  form  of  industrial  activity  of  the  present  day.  In  the 
discussion  which  follawed  the  greatest  enthusiasm  was  ex- 
pressed by  everyone  who  had  made  a  study  or  had  noticed 
the  results  of  this  form  of  missionary  work.  Mr.  K.  M. 
Hannaford  of  the  Montreal  Tramways  Company  expressed 
himself  as  Joeing  of  the  opinion  that  this  paper  was  of  vital 
importance  to  all  electric  railways  as  well  as  steam  railways, 
and  stated  that  they  were  making  a  special  campaign  on  be- 
half of  the  "Safety  First"  idea  and  were  issuing  blotters  and 
reading  matter  to  the  puljlic  and  asking  their  co-operation. 

"  Safety  First" 

The  claims  adjusters  of  all  the  railways  in  America,  who 
have  to  follow  the  investigation  of  every  accident  to  em- 
ployees and  the  public,  and  linally  settle  the  claims  arising 
therefrom,  are  credited  with  originating  the  "Safety  First" 
plan  among  railway  employees. 

They  had  a  strong  feeling  that  if  the  large  number  of 
avoidable  accidents  and  serious  injuries  to  employees  were 
pointed  out  to  them,  they  would  immediately  see  the  neces- 
sity for  adopting  "Safety  First"  measures  for  their  own  per- 
sonal safety. 

According  to  the  report  of  the  United  States  Interstate 
Commerce  Commission,  and  the  report  of  the  Railway  Com- 
mission for  Canada,  for  1911,  there  were  3,865  employees 
killed  and  130,158  injured — more  than  10  employees  killed 
and  3,503  injured  every  day  in  the  year.  A  man  killed,  or 
injured,  about  every  24  seconds. 

Now,  who  is  paying  this  appalling  toll?  Not  the  pul)lic, 
not  the  officers,  not  the  clerks.  The  men  who  are  paying  this 
toll  are  the  men  on  the  firing  line  in  every  department  of 
operation,  and  a  close  investigation  and  observation,  extend- 
ing over  many  years,  has  shown  that  from  60  to  90  per  cent, 
of  these  accidents  are  preventatile,  and  occur  through  men 
taking  chances. 

Every  time  a  serious  accident  happens,  the  doctor,  the 
nurse,  the  minister,  and  the  priest  are  called  to  the  home, 
and  injuries  mean  suffering,  sorrow  and  expense.  Every 
time  you  take  an  experienced  man  out  of  the  service,  you 
jnit  an  inexperienced  man  in  the  service,  somewhere,  and  you 
not  only  increase  the  accident  risk  to  men  in  the  service,  but 
you  lessen  the  efficiency  of  the  whole  organization. 

The  Canadian  Pacific  Railway  adopted  the  "Safety  First" 
scheme  more  than  a  year  ago  with  good  results.  Fourty- 
four  prominent  railways  in  the  United  States  and  Canada 
have  adopted  the  plan  covering  144,339  miles  of  railway. 


In  each  district  committees  are  formed  with  a  chairman 
and  secretary,  and  members  from  every  department  of  opera- 
tion serve  on  these  committees  and  hold  meetings  regularly. 
The  committees  are  composed  of  superintendents,  agents, 
engineers,  firemen,  conductors,  trainmen,  yardmen,  track- 
men, freight  porters,  checkers,  roadmasters,  sectionmen,  etc., 
etc.  Every  department  has  a  right  to  be  represented,  and 
every  employee  of  the  railway  is  expected  to  be  a  "Safety 
First"  man. 

Most  of  the  railways  have  adopted  a  "Safety  First"  but- 
ton, worn  by  the  committee  men,  and  in  many  cases  em- 
ployees are  asking  that  they  be  supplied  with  buttons,  to 
demonstrate  their  interest  in  the  subject,  by  wearing  them  at 
all  times. 

If  the  committee  meetings  are  held  during  working  hours, 
the  committee  men  are  allowed  their  time  and  their  ex- 
penses, if  they  are  away  from  home. 

Any  employee  interested  in  the  "Safety  First"  move- 
ment who  sees  anything  which  might  lead  to  the  loss  of  life, 
or  injriry  to  a  fellow  employee,  either  corrects  that  defect 
at  once  himself,  if  he  is  able  to  do  so,  or  reports  it  to  a  mem- 
ber of  the  "Safety  First"  committee  for  discussion  and  im- 
mediate action.  Anything  which  can  be  corrected  by  the 
superintendent,  or  other  officer  in  charge  of  the  department, 
is  attended  to  at  once,  and  if  the  matter  involves  consider- 
able expense,  or  changes  in  plans  and  policy,  it  is  reported  to 
the  general,  or  central  committee,  for  discussion  with  the 
management. 

Literature  is  distributed  among  the  employees  calling 
upon  them  to  be  careful  at  all  times  and  not  to  take  chances. 

"Safety  First"  means  a  wise  selection  of  men  and  edu- 
cating them  to  believe  that  "Safety  First"  is  simply  a  habit. 
Men  are  taught  to  think  first  and  act  afterwards.  They 
are  educated  to  look  out  for  unsafe  conditions.  They  are  en- 
joined to  do  the  safe  thing  always,  and  to  remember  that  it 
is  better  to  let  a  train  wait  than  to  cause  an  accident. 

The  investigation  of  accidents  shows  that  it  is  the  little 
thing  which  many  people  do  not  Ijother  about  that  leads  up  to 
a  serious  accident. 

"Safety  First"  says  emphatically  "do  not  take  chances." 
The  time  between  the  prevention  of  an  accident  and  causing 
one  is  only  a  matter  of  a  few  seconds. 

The  careless,  indifferent  foreman  will  have  careless  men 
under  him,  and  a  greater  numljer  of  accidents  than  the  man 
who  is  always  alive  to  "Safety  First." 

The  conductor's  highest  duty  is  the  protection  of  his 
passengers  and  he  should  exercise  great  care  in  the  starting 
and  stopping  of  his  train,  and  live  up  to  the  very  spirit  and 
letter  of  the  rule  l)ook. 

All  men  engaged  in  the  operation  of  trains  should  at  all 
times  observe  the  strictest  sobriety,  have  proper  rest,  know 
the  rule  book  by  heart,  and  observe  without  any  quibbling, 
every  rule  in  the  book.  They  should  have  no  family  troubles, 
and  while  on  duty  think  of  nothing  else  but  duty. 

If  in  doubt,  stop.  It  is  better  to  delay  your  train  than 
land  yourself  and  your  passengers  in  eternity. 

Men  should  tell  their  fellow  employees  of  the  dangers  of 
their  work  before  an  accident  happens,  and  warn  them  how 
to  avoid  it. 

Never  approve  the  actions  of  careless  men.  Caution 
them  for  their  own  good  and  for  the  good  of  others. 

The  vast  importance  of  "Safety  First"  is  demonstrated  in 
the  words  themselves.  Yt)u  may  write  volumes  on  these  two 
words,  analyze  them  describe  tlieir  objects,  explain  them  any 
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way  you  like,  l)ut  you  cannot  add  to  the  emphasis  of  that 
slogan  which  is  bound  to  reach  more  railway  men,  and  be  of 
vastly  more  importance,  than  any  subject  they  have  ever 
taken  up. 

On  a  large  number  of  railways  special  men  have  Ijeen 
appointed  whose  duties  are  solely  to  educate  the  men  on 
"Safety  First"  habits.  This  is  done  by  printed  literature, 
lectures,  moving  pictures  showing  the  right  and  wrong  way 
of  doing  work,  correcting  defective  conditions  and  impress- 
ing upon  the  minds  of  all  classes  of  employees  the  danger  of 
taking  chances. 

In  the  operation  of  a  railway  "Safety  First"  should  be 
placed  above  everything  else.  Unless  men  are  willing  to  be 
careful  and  avoid  injury  to  themselves  and  their  fellow  work- 
men, they  should  not  engage  in  railway  work.  A  railway 
does  not  want  careless  men  in  its  employ  "Safety  First"  is 
always  a  great  convenience,  but  in  an  emergency  it  is  an 
absolute  necessity. 

The  "Safety  First"  habit  must  be  the  creed  of  every  rail- 
way man  who  hopes  to  succeed  in  the  prevention  of  prevent- 
able accidents. 

Do  not  allow  telephone  or  telegraph  wires  to  hang  too 
low  over  tracks.  Cut  them  before  some  poor  fellow  is 
knocked  off  the  top  of  a  car  and  paralyzed  for  life. 

Whenever  an  employee  is  killed,  or  injured,  sorrow, 
suffering,  expense,  and,  if  he  lives,  crippled  earning  power,  is 
the  result. 

Do  not  allow  a  man  with  one  eye  to  work  where  cars 
are  being  moved.    He  cannot  see  from  the  blind  side. 

"Safety  First"  never  sleeps.  It  says:  "Report  and  have 
corrected  as  soon  as  possible  anything  which  would  cause  an 
accident."  It  calls  at  all  times  for  suggestions  and  ideas, 
from  employees,  how  to  save  men's  lives  and  limbs. 

"Safety  First"  is  not  started  with  a  view  to  fault  finding, 
or  tattling  on  employees.  Every  employee  is  a  member  of 
"Safety  First,"  and  when  he  realizes  that  he  cannot  evade 
some  responsibility,  directly  or  indirectly,  whenever  a  fellow 
employee's  life  is  sacrificed,  or  an  injury  comes  to  him,  he  will 
report  to  his  committee,  or  superior  officer,  anything  which 
he  sees  might  cause  an  accident  to  an  employee,  or  the  pub- 
lic. 

The  chance  taker  is  a  widow  maker  and  an  orphan  maker. 

Do  not  scoff  at  "Safety  First."  It  is  pounding  an  anvil 
chorus  on  your  ear  drums  to-night,  craving  and  begging  for 
your  interest  and  support  in  a  movement  which  should  have 
the  consideration  of  every  railway  man,  every  man  engaged 
in  industrial  pursuits,  no  matter  in  what  department  he  is 
employed. 

The  "Safety  First"  habit  is  spreading.  Get  the  "Safety 
First"  habit.  Practice  it  on  every  occasion,  in  matters  little 
as  well  as  momentous,  until  it  becomes  second  nature,  auto- 
matic, like  the  air  brake,  so  that  a  departure  from  the  safe 
course  wotild  jar  your  conscience  into  wakefulness  and  arouse 
conscience. 

Jt  takes  less  time  to  prevent  an  accident  than  it  does  to 
write  a  report  explaining  how  it  happened. 

Greater  safety  means  greater  efficiency  in  operation. 
There  is  real  dignity  in  "Safety  P'irst."  It  displays  character, 
manliness,  education  and  energy. 

Many  accidents  are  not  inevitable.  The  great  majority 
of  (hem  arc  prevental)le  and  can  l)e  avoided  with  care. 

The  most  important  factor  in  the  operation  of  railways 
for  all  time  to  come  will  be  men. 

"Safety  b'irst"  teaches  them  not  to  take  chances,  not  to 
sell  their  lives  and  limbs  cheaply  and  foolishly  by  taking 
chances. 


Victoria  to  Deep  Cove 

Annrnmcement  was  recently  made  by  the  management 
of  the  I'ritish  Columbia  Electric  Railway  Company  inaf  on 
May  LOth  the  interurban  line  from  Victoria  to  Deep  Cove 
will  l)e  idaced  in  operation. 

This  line  extends  from  the  city  of  Victoria,  Vancouver 
Island,  for  a  distance  of  2:i  miles  to  the  north.  It  passes 
thrtnigh  the  centre  of  the  Saanich  Peninsula  which  is  an 
arm  of  land  at  the  southeastern  corner  of  the  Island  with 
the  Gulf  of  Georgia  on  one  side  and  the  Saanich  Inlet  on 
the  other.  The  district  is  capable  of  great  development  as 
an  agricultural  centre  and  also  provides  admirable  facilities 
for  the  location  of  suburban  homes.  The  Victoria  press 
unite  in  stating  that  the  opening  of  the  district  by  the  inter- 
urban line  will  do  more  to  advance  the  growth  of  the  coun- 
try surrounding  Victoria  than  could  be  done  in  any  other 
way. 

The  line  will  be  the  second  longest  interurban  line  oper- 
ated by  the  B.  C.  Electric,  the  longest  division  of  the  com- 
panj-'s  system  being  that  frtjm  Vancouver  to  Chilliwack.  a 
distance  of  7G  miles. 

The  B.  C.  Electric  controls  several  large  holdings  along 
the  route  of  the  new  line  and  these  will  be  developed  as 
model  townsites.  It  is  also  probable  as  the  district  de- 
velops, that  a  good  freight  business  will  originate  along  the 
line,  milk,  produce,  etc.,  being  brought  from  the  agricultural 
sections  to  supply  the  needs  of  Victoria.  Plans  are  already 
being  made  for  the  location  of  industries  along  the  line  and 
two  large  cement  plants  are  already  located  at  points  which 
will  be  tapped  by  the  route. 

The  rolling  stock  which  has  been  allotted  to  the  line 
consists  of  4  passenger  cars,  2  baggage  and  express  cars,  1 
45-ton  locomotive  and  35  box  cars.  It  is  proposed  to  in- 
augurate the  service  by  the  operation  of  2  train  cars,  with 
;i  train  cars  being  used  as  the  business  develops.  Locations 
have  been  allotted  for  about  20  stations  along  the  line,  locat- 
ed al)out  a  mile  apart.  Shuttle  structures  of  the  usual  inter- 
urban type  will  l)e  provided  at  each  of  these  points. 


The  Burnaby  Franchise 

The  Burnaby  Municipal  Council  is  submitting  to  the 
electors  a  tram  franchise  by-law  in  favor  of  the  British  Col- 
umbia Electric  Railway  Company,  April  26th,  being  the  day 
set  for  a  poll  on  the  measure.  The  by-law  provides  that  the 
company  shall  construct  extensions  of  its  lines  on  Hastings 
street,  east  from  Vancouver  and  an  extension  of  its  Xevv 
Westminster  city  lines  along  the  North  Road.  The  term  of 
the  franchise  will  be  about  years,  the  general  terms  of  the 
agreement  being  similar  to  the  franchise  agreement  under 
which  the  company  now  operates  its  system  in  the  muni- 
cipalities of  South  Vancouver  and  Point  Grey. 

The  British  Columbia  Electric  Railway  was  granted  a 
40-year  franchise  in  Burnaby  by  the  Municipal  Council  in 
1909.  With  the  passage  of  this  measure  the  company  con- 
structed a  line  passing  through  Burnaby  and  connecting  \'an- 
couver  witli  .\'ew  Westminster,  this  line  being  now  in  opera- 
tion, in  1911  a  (|uestion  was  raised  as  to  the  validity  of  tiie 
company's  franchise  in  Burnaby  liccause  of  the  fact  that  tiie 
agreement  was  not  ratified  by  the  electors.  The  ciuestion 
was  taken  into  the  British  Columbia  courts  and  last  year 
Mr.  Justice  Murphy  rendered  a  decision  stating  that  the 
franchise  was  valid.  Xotice  of  an  appeal  friim  the  <iecision 
of  the  B.  I',  court  to  the  Privy  Council  has  been  given  by 
the  municipalilN'.  1 11  llic  meantime  negotiations  were  carried 
on  which  have  resulted  in  tlie  forming  of  the  franchise  upon 
which  the  liurnaby  electors  will  \ote  on  April  2tith.  The 
passage  of  tlie  measure  will  nalurall>-  result  in  the  muni- 
cipality al)andoning  its  appeal  to  the  Privy  Council.  Should 
the  measure  be  defeated,  the  company  will  press  before  the 
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Privy  Council  fur  a  decision  that  its  franchise  granted  in  1909 
is  valid. 

The  municipality  of  Burnaby  is  now  developing  very 
rapidly  and  the  district  touches  both  Vancouver  and  New 
-Westminster,  and  suburban  settlement  for  these  cities  is 
steadily  advancing  from  either  boundary.  The  terms  of  the 
tram  agreement'  now  proposed  by  the  B.  C.  Electric  will  do 
much  to  assist  in  the  development  of  the  district. 


B.C.E.R.  Extensions 

Announcement  has  been  made  by  the  B.  C.  Electric  Rail- 
way as  to  certain  tram  extensions  which  will  be  made  in 
the  territory  covered  by  the  company  during  the  present 
year. 

In  Victoria  the  company  propose  to  construct  a  line 
from  Pandora  avenue  along  Quadra  street  to  Bay  street  and 
thence  easterly  to  Shelbourne  street,  the  route  serving  the 
suburban  section  of  the  city  which  is  now  rapidly  developing. 

In  Soutli  Vancouver  the  company  proposes  to  lay  an 
extension  of  its  track  on  Westminster  road  nearly  a  mile  in 
length,  provision  being  made  for  further  extending  the  line 
along  Westminster  road  to  the  limits  of  the  municipality  in 
the  future.  This  track  will  be  a  permanent  type  and  will 
be  laid  in  connection  with  permanent  pavement  which  will 
be  constructed  this  year. 

Another  extension  to  the  company's  line  in  South  Van- 
couver which  is  planned  for  1913,  is  a  line  connecting  the 
South  Vancouver  lines  with  the  city  line  terminating  at 
Cedar  Cottage,  a  point  located  in  the  extreme  southeastern 
part  of  Vancouver.  This  line  will  run  from  Westminster 
road  to  Cedar  Cottage  and  will  be  nearly  a  mile  in  length. 


Rolling  Stock  for  1913 

The  additional  rolling  stock  which  will  be  demanded  for 
the  lines  of  the  B.  C.  Electric  Railway  during  1913  will  re- 
present an  expenditure  of  over  $750,000. 

The  principal  item  of  the  Company's  1913  budget  for 
rolling  stock  consists  of  65  passenger  cars,  an  order  for 
which  was  placed  with  the  Preston  Car  &  Coach  Company 
during  the  latter  part  of  last  year,  delivery  of  which  is  to  be 
made  during  the  coming  summer.  In  addition  to  these  cars 
there  will  be  demanded  for  city  service  16  passenger  cars. 
Over  its  interurban  lines  the  company  will  require  three  ad- 
ditional passenger  coaches,  3  baggage  and  express  cars  and 
2  combination  mail  cars,  the  latter  probably  being  construct- 
ed in  the  company's  shops  from  equipment  now  on  hand. 

For  freight  service  of  the  company  the  demands  call  for 
50  box  cars.  30  flat  cars  and  25  steel  dump  cars.  The  com- 
pany's plans  also  call  for  the  purchase  of  3  snow  sweepers. 

During  the  month  the  company  has  received  2  50-ton 
locomotives  from  the  Westinghouse  Company,  Pittsburg, 
this  equipment  having  been  ordered  last  year.  The  loco- 
motives are  of  the  latest  type  and  will  be  used  on  the  Eraser 
Valley  division  of  the  company's  lines. 


Fender  Stood  the  Test 

I'^arly  in  April  an  interesting  test  of  a  new  automatic 
street  car  fender  took  place  at  Vancouver  before  several 
B.  C.  Electric  Railway  officials,  and  the  officers  of  the  United 
States  company  owning  the  patent.  Previous  tests  of  this 
fender,  which  was  first  used  on  the  Portland,  Oregon,  street 
railway  system,  proved  that  the  device  works  either  on  con- 
tact with  a  person  or  can  l)e  controlled  by  the  motorman 
from  the  car  cab.  Compressed  air  supplied  by  the  same 
compressor  that  compresses  air  for  the  air  brakes  is  used  to 
operate  it.  Among  the  features  claimed  for  this  fender  are: 
that  it  can  be  folded  back  against  the  car  when  it  is  neces- 


sary to  couple  two  cars,  that  it  is  very  quick  in  action,  ana 
operates  under  any  circumstances. 

For  the  tests  at  Vancouver  two  dummies  were  used,  one 
wooden,  which  was  the  first  used.  It  was  placed  on  the 
track  in  a  sitting  position  and  the  car  run  toward  it  at  a 
fair  rate  of  speed.  The  dummy  was  lifted  right  off  the  pave-- 
ment,  and  kept  entirely  clear  of  the  wheels  or  other  moving 
parts  of  the  car.  The  same  dummy  was  then  put  in  a  stand- 
ing position;  the  same  result  was  apparent.  In  the  first  test 
the  fender  was  allowed  to  work  automatically,  and  in  the 
second  instance  the  fender  was  lowered  by  the  motorman. 

The  stufifed  dummy  was  then  brought  into  place  and  put 
in  several  positions  on  the  track;  all  the  tests  were  success- 
ful. Mr.  F.  A.  Nelson,  inventor  of  the  device,  was  present 
at  the  trial. 


Montreal  Car  Service 

All  reports  and  suggestions  for  improving  the  Montreal 
car  service  have  been  placed  in  the  hands  of  Mr.  G.  Janin, 
the  city  engineer,  and  Mr.  McLeod,  assistant  engineer.  Mr. 
Robert,  the  president  of  the  Tramways  company,  has  also 
been  in  conference  with  the  Board  of  Control,  at  which  the 
former  made  certain  suggestions  for  relieving  the  congestion, 
and  promised  later  to  submit  plans  providing  for  future  de- 
velopment. Rolling  stock  is  to  be  increased  as  fast  as  pos- 
sil^le,  the  tracks  are  to  be  repaved,  and  certain  lines  relaid. 


Reduced  Lighting  Rates 

On  April  1st  the  B.  C.  Electric  Railway  Company  grant- 
ed a  reduction  in  the  private  lighting  rates  for  Hastings 
townsite  and  D.  L.  301,  two  districts  adjacent  to  Vancouver. 
These  sections  were  recently  annexed  to  the  city  but  a  regu- 
lar suburban  lighting  rate  has  prevailed  in  the  territory  until 
this  time.  The  new  rates  place  the  districts  on  the  same 
basis  as  the  Vancouver  city  rate.  The  old  rates  ranged  from 
15  cents  per  kw.  hour  for  the  first  50  hours  to  8  cents  per 
kw.  hour  for  over  2,000  hours.  A  monthly  meter  rental  of 
25  cents  being  charged.  The  new  rates  are  11  cents  per  kw. 
hour  for  the  first  50  hours  ranging  down  to  4  cents  per  kw. 
hour  on  consuinption  over  2,000  hours,  with  a  monthly  meter 
rental  of  15  cents.  About  1,300  customers  are  afTected  by 
the  change. 


Enlarging  the  Aqueduct 

Tenders  have  been  invited  by  the  Montreal  City  Council 
for  the  widening  of  the  aqueduct  from  Point  St.  Charles  to 
Lachine,  a  distance  of  six  miles,  at  an  estimated  cost  of  $2,- 
000,000.  The  city  have  already  spent  this  sum  on  the  con- 
duit alongside  the  aqueduct  and  the  preliminary  widening, 
which  in  its  present  condition  will  supply  6,000  horse-power, 
to  be  used  for  pumping.  The  new  work  to  be  undertaken 
will  enable  an  additional  4,000  horse-power  to  be  generated, 
and  this  will  be  utilized  for  the  lighting  of  the  city.  No 
plans  for  the  electrical  equipment  have  yet  been  made,  but 
the  intention  is  to  replace  the  present  steam  plant,  and  to  use 
it  as  a  reserve.  The  width  of  tlie  aqueduct  will  be  about  174 
feet  on  the  water  line,  and  145  feet  at  the  bottom.  Concrete 
retaining  walls  will  be  constructed  the  entire  way.  The  ex- 
cavated channel  will  be  about  16  feet  deep. 


The  Electric  I'iailway  Equipment  Comj^any  announce 
that  owing  to  increased  business,  they  have  been  compelled 
to  secure  larger  cjuarters  for  their  eastern  office,  and  that  after 
May  1st,  it  will  be  located  at  30  Church  street,  Hudson  Ter- 
minal Building,  New  York  City.  Mr.  J.  G.  Kipp  will  remain 
in  charge.  It  is  stated  that  since  the  opening  of  their  eastern 
office  this  company  have  l)een  doing  a  very  gratifying  busi- 
ness, as  they  are  now  in  a  much  better  position  to  handle 
export  trade. 
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Luminous  Arc  Lamps 

The  long  burning  luminous  arc  or  magnetite  arc  lamp  is 
becoming  so  popular  on  account  of  its  efficiency  and  its 
adaptability,  especially  for  street  lighting,  that  we  present 
herewith  a  description  of  the  mechanism  of  the  lamp  with  a 
few  comments  on  its  characteristics. 

The  name  Luminous  Arc  arises  from  the  fact  that  the 
light  is  produced  from  the  incandescence  of  the  arc  itself 
instead  of  the  incandescence  of  one  of  the  electrodes,  as  was 
the  case  largely  with  the  old  carbon  type  of  street  arc  lamps. 
The  positive  electrode  of  the  magnetite  arc  is  pure  copper. 
The  negative  electrode  is  made  of  a  mixture  of  oxides  of 
different  metals  of  which  magnetite,  an  oxide  of  iron,  is  the 
one  which  gives  to  the  electrode  its  properties  of  conduc- 
tivity and  long  life.  The  arc  issuing  from  this  compound 
electrode  is  intensely  brilliant  and  blueish  white  in  color,  and 
is  surrounded  by  a  concentric  envelope  of  solid  particles 
which  appear  on  close  inspection  as  a  yellowish  luminous 
flame. 

This  lower,  negative  electrode  is  in  appearance  an  iron 
tube  filled  with  a  heavy  black  powdery  mineral  substance. 
As  stated  above,  iron  in  the  form  of  the  oxide  is  relied  upon 
chiefly  as  the  carrier  of  the  current.  The  oxide  used  is 
known  as  magnetite  and  has  the  formulae  FeO,  FeaOa,  which 


Fig.  1.    Connections  of  Luminous  arc  lamps, 

has  a  metallic  content  of  over  73  per  cent.  As  magnetiU' 
gives  off,  itself,  a  comparatively  small  amount  of  liglit,  it 
was  necessary  to  mi.x  with  it  a  light-giving  substance,  and 
search  was  made  for  the  one  in  which  the  same  amount  of 
energy  produces  more  light  in  the  arc  than  any  other  sub- 
stance known.  The  particular  substance  which  lias  been 
found,  with  magnetite,  to  increase  the  luminosity  of  tlie  arc 
to  the  greatest  extent  is  a  dioxide  of  titanium  known  popu- 


larly as  rutile  and  having  a  formulae  TiOj.  The  titanium  is 
sometimes  introduced  chemically,  combined  with  the  iron  in 
which  case  more  even  operation  of  the  arc  results.  It  has 
further  l)een  found  that  by  the  introduction  of  chromium, 
tlie  life  of  the  electrode  is  greatly  increased.  Chromium 
also  is  generally  introduced  in  the  form  of  an  oxide  though 
a  mineral  called  chromite  whicli  is  a  double  oxide  of  chro- 
mium and  iron  and  has  the  formulae  FeO,  Cr-Oa  has  been 
found  most  satisfactory.  These  minerals  after  being  pre- 
pared in  great  purity,  are  carefully  crushed  between  hardened 
steel  rolls.  After  their  passing  through  a  screen  of  great 
fineness,  the  mixture  is  passed  under  the  poles  of  a  mag- 


Fig.  2.    Curve  showing  light  distribution. 

netic  separator  to  lift  any  magnetite  or  other  magnetic  im- 
purities. 

Tlie  process  of  filling  the  iron  tubes  with  a  mixture  of 
iron,  chromium  and  tilatiiuni  oxides  is  called  loading.  In  this 
process  electrically-  welded  iron  tubes  with  tightly  fitting 
steel  thimbles  at  the  lower  ends  are  packed  into  a  machine 
which  is  so  constructed  and  operated  tliat  a  moving  element 
is  slowly  lifted  several  inches  and  tlien  dropped  upon  the 
heavy  base  of  the  apparatus.  During  the  loading  of  a  stan- 
dard luminous  electrode  about  :i.000  impulses  are  delivered 
by  the  loading  apparatus  during  which  time  the  luminous 
mixture  is  slowly  and  evenly  delivered  to  the  filling  ma- 
chine. After  the  electrodes  are  loaded  they  are  thoroughly 
dried  in  a  steam  heated  o\en  at  a  temperature  of  150  deg. 
(.".  for  24  hours.  Tlie  upper  end  of  the  electrode  is  then 
closed  with  a  moisture  proof  and  chist  proof  seal  and  covered 
with  a  thin  disc  of  sheet  iron  to  insure  perfect  contact  with 
tile  upper  electrode  when  tiie  lamp  is  first  started.  They  are 
then  given  the  protecting  coating  of  oil  to  keep  the  sheath 
from  rust. 

When  operating  at  standard  adjustments  (6.6  amp.  at 
7.')  to  SO  volts  across  the  arc)  the  life  of  the  lower,  or  mag- 
netite, electrode  is  from  l.")0  to  17,)  hours  and  that  of  the  up- 
per or  copper  electrode  from  ;>,000  to  4.000  hours. 

The  wiring  connections  of  a  series  luminous  arc  lamp  of 
_tlie  inverted  type  is  shown  in  I'ig.  1.  from  which  the  cycle 
of  operation   may   be   understooil.    The  current  enters  the 
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-terminal  P,  passes  through  the  starting  resistance,  starting 
magnets  and  the  cut-out  contacts  to  the  negative  terminal 
N.  The  starting  coils  are  those  energized  and  the  lower 
electrode  is  brought  into  contact  with  the  positive  estab- 
lishing the  arc,  and  the  circuit,  through  the  series  cut-out 
coil.  This  coil,  on  becoming  energized,  separates  the  con- 
t?cts  and  opens  the  circuit  through  the  starting  coils  thus 
allowing  the  lower  electrode  to  fall  back  to  its  normal  posi- 


Fig.  3.    Three  types  of  luminous  arc  units. 


tion,  retarded  by  the  dash-pots.  The  electrodes  remain  in 
this  position  until  for  some  reason  the  voltage  at  the  arc 
momentarily  reaches  a  point  sufficiently  high  to  actuate  the 
shunt  magnet,  when  . the  contracts  are  once  more  closed  and 
the  cycle  of  operation  is  repeated.  The  standard  magnetite 
electrode  measures  9-16  in.  in  diameter  by  15  in.  in  length. 

As  already  stated  this  lamp  has  now  been  adapted  ad- 
mirably for  ornamental  street  lighting.  The  distribution  of 
light  is  unusually  good,  the  greatest  intensity  occurring  from 
]()  to  :!0  deg.  below  the  horizontal  plane  of  the  lamp,  thereby 
giving  a  very  uniform  illumination  over  a  maximum  of  street 
area.  At  the  same  time  sufficient  light  is  given  above  the 
horizontal  plane  to  illuminate  adjacent  buildings  in  all  their 
detail.  The  photometric  curve  shown  in  l^'ig.  3  illustrates 
the  excellent  distril)Ution  obtained. 

In  the  ornamental  type  of  lamp  the  trimming  operation 
is  simple  as  the  removal  of  the  globe  is  unnecessary.  Only 
one  electrode  requires  renewal.  To  accomplish  this,  the 
chimney  is  raised  and  swung  to  one  side,  leaving  the  lower 
electrode  exposed.  After  trimming,  the  chimney  is  simply 
raised  and  swung  back  into  its  position, 

'J'his  lamp  has  now  been  standardized  in  three  forms  of 
ornamental  luminous  arc  li.^iiting  units  (1)  known  as  the 
(jreat  White  Way  lanij),  in  two  forms,  consuming  .'j^O  watts 
at  6.(5  amp.  and  330  watts  at  4  amp.;  {2}  the  residential  lamp 
c(jnsuming  300  watts  at  4  amp.,  and  (:;)  the  Parkway  lamp 
designed  for  operation  at  both  4  and  0.6  amps.,  consuming 


300  and  500  watts  respectively.  These  three  types  of  lamp 
are  exemplified  in  Fig.  3. 

As  these  lamps  operate  only  on  direct-current,  it  is  neces- 
sary in  towns  and  cities  where  alternating  current  only  is 
distributed  that  some  sort  of  rectifying  apparatus  be  instal- 
led. A  motor-generator  is  often  used  but  owing  to  the  fact 
that  the  mercury  arc  rectifier  possesses  many  advantages, 
including  higher  efficiency,  this  type  of  apparatus,  is  coming 
into  very  general  use.  The  life  of  the  mercury  arc  rectifier 
varies  greatly  though  a  life  of  over  7,000  hours  has  been  ob- 
tained. .   •  , 


Unique  and  Handsome  Fixture 

A  lighting  fixture  of  particularly  unique  and  handsome 
appearance  is  shown  herewith.  A  pair  of  these  has  recently 
been  installed  by  Mr.  Warren  Y.  Soper,  of  Ottawa,  at  the 
entrance  to  the  grounds  of  his  private  residence  "Lorando," 
Rockcliffe  Park.  Mr.  Soper  recently  returned  from  a  trip 
abroad  and  while  in  Italy  he  espied  this  unique  design,  the 
product  of  a  famous  Italian  artist  of  the  16th  century,  the 
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Fixture  of  handsome  antique  design. 

original  of  which  is  still  to  be  seen  in  the  Strozzi  Palace  of 
I'lorence.  The  beauty  of  the  design  so  impressed  Ottawa's 
electrical  magnate  that  he  returned  to  his  native  city  with  a 
model  of  the  original  from  which  he  has  had  two  reproduc- 
tions made  and  placed  as  indicated  aljove.  The  construc- 
tion work  was  taken  in  hand  by  the  Ottawa  Car  Company, 
who  have  reason,  with  Mr.  Soper,  to  l)e  proud  of  the  ar- 
tistic result.  h'ortunately  the  Iam])s  will  not  l)e  equipped 
with  cand'c  di])s  or  any  similar  illuminant  of  the  middle 
j'ges,  but  give  out  real  day-light  l)y  the  liberal  use  of  the 
modern  tungsten  lamp.  Tiie  electrolier  as  shown,  stands 
approximately  9  feet  in  height. 
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Control  of  Stationary  Suction  Cleaners. 

The  growing  use  for  suction  cleaners  of  the  stationary 
type  lias  created  a  demand  for  a  variety  of  control  which  the 
electrical  contractor  sometimes  finds  himself  at  a  loss  to  sup- 
ply on  the  spur  of  the  moment.  Some  of  the  machines  are 
started  hy  hand  operated  rheostats  but  the  majority  use  self 


Dimension  diagram  of  rheostat. 

starters  capable  of  control  from  one  or  more  points  located 
advantageously  throughout  the  building  to  be  served. 

Beginning  with  the  present  issue,  we  propose  to  repro- 
duce a  number  of  diagrams  showing  the  wiring  arrangements 
necessary.  The  present  reproductions  refer  to  the  most  ele- 
mentary installation  possible,  a  direct  current  equipment  using 
liand  starting  rheostat.  A  simple  diagram  of  the  rheostat  is 
shown  in  dimension  for  horse  powers  from  1  to  .TO  and  volt- 
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ages  from  115  to  500.  Under  these  conditions  A  varies  from  8 
in.  to  16  in.,  B  from  9  in.  to  18  in.,  C  from  2^  in.  to  12J4 
D  from  5^  in.  to  ISJ^i  E  from  7^  in.  to  20J/^  in.,  F  from 
8%  in.  to  19  in.,  G  from  S^i^  in.  to  22J^  in.,  J  from  9J^  in.  to 
30  in.,  K  from  Yx  to  7-10  in.  These  dimensions  have  refer- 
ence to  controllers  manufactured  by  the  Cutler-Hammer 
Company,  specially  for  the  Tuec  suction  cleaner. 

The  wiring  diagram  shown  herewith  represents  the  sim- 
plest form  of  electrical  installation  for  the  operation  of  a 
stationary  motor.  In  this  case  it  will  be  seen  that  the  motor 
can  only  be  started  and  stopped  at  the  controller.  While  this 
arrangement  possesses  the  advantage  of  simplicity  and  low 
first  cost,  these  may  easily  be  ofifset  by  increased  operating 
costs  due  to  carelessness  in  having  the  motor  running  longer 
tiiun  is  necessary. 


New  Benjamin  Button  Surface  Switch. 

The  accompanying  cut  illustrates  a  new  type  C-H  sur- 
face switch  recently  put  on  the  market  by  the  Benjamin  Elec- 
tric Manufacturing  Company  of  Canada,  Liimted,  who  manu- 
facture all  Cutler-Hammer  wiring  devices  in  the  Dominion. 
This  new  round  base  switch,  used  with  concealed  or  open 
wiring,  has  Ijeen  designed  because  of  the  demand  for  a  small 
surface  switch  of  good  appearance.  The  small  and  ingenious 
C-H  nu'clianism  permits  of  operation  l)y  means  of  a  single 


Button  surface  switch. 

piece  push  button  bar  which  is  part  of  the  mechanism.  There 
is  no  protruding  key  to  lose  or  break  off.  The  push  bar 
operates  in  a  straight  line  and  no  twisting  or  turning  is 
necessary.  The  button  of  the  ordinary  snap  switch  is  often 
turned  the  wrong  way  by  those  not  familiar  with  electric 
switches  or  by  those  mischievously  inclined.  This  is  not 
possil)k'  witli  C-H  push  button  switches.  The  buttons  do 
not  protrude  from  the  front  of  the  cap.  The  switciics  may 
be  furnished  either  with  plain  face  or  with  label  holder  for 
labeling  circuits  and  lamps  controlled.  The  diameter  of  the 
switch  is  only  1^  in.  and  the  overall  depth  1-5^  in,  the  extra 
%  in.  taken  up  by  the  usual  operating  button  extending  from 
the  cap  is  eliminated. 


Wiring  diagram  of  simple  installation. 


Messrs.  Waugh.  Mesner  &  Bailey,  of  \'ancouver.  have 
completed  the  installation  of  219  ornamental  light  standard.*; 
on  Main  street,  Granville  street  south,  Hastings  street  east, 
and  Harris  street,  Vancouver.  The  standards  are  exactly 
similar  lo  those  already  in  use  in  other  parts  of  the  city, 
and  are  e(|uiiipe(l  with  live  lOO-watt  tungsten  lamps,  wired  in 
multiple  at   110  volts  on  :!-wire  system. 
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Electric  Mine  Signal  System. 

The  accompanying  sketch  represents  the  wiring  diagram 
of  an  electric  mine  signal  system  devised  by  Mr.  Elvin  F. 
Brough,  of  Sulphide,  Ont.  Tlie  system  was  placed  in  opera- 
tion over  two  years  ago  and  is  giving  entire  satisfaction. 

Reference  to  the  sketch  will  show  that  by  pressing  the 
button  on  any  one  of  the  different  levels  it  closes  the  circuit 
from  the  battery  B  through  the  standard  30  ohm  telegraph 
relay  R.  This  in  turn  closes  the  line  from  the  240  volt  bus 
through  the  switch  operating  electro-magnet  K  which  is  an 
iron  core  built  up  of  .stove  pipe  iron  to  1  in.  square  and 
wound  with  1,500  turns  of  No.  22  S.C.C.  wire.  This  attracts 
the  armature  to  which  are  attached  four  of  the  carbon  con- 
tacts Y  and  also  the  plunger  of  the  mercury  dip  switch. 


B.     2  CELL    DRY  BATTERY 
F.S.  FUSED  SWITCH 
L  LAMPS 

P.L.    PILOT  LAMPS 
P      PUSH  BUTTONS 
20    OHM  RETLAV 

BELL  COIL  WOUND  FOR    250  A.C. 
SWITCH    OPERATING'  ELECTRO- 
CARBON     CONTACTS  MAGNET 
MOVAB^.E     (RON   CORE  p^MP  MOTOR- 

Wiring  diagram  of  mine  signal  system 


When  the  circuit  is  closed  through  the  cart)on  contacts  it 
allows  the  line  current  to  go  through  the  bell  coil  S.  This, 
acting  on  the  core  Z,  pulls  the  chain  over  the  wheel  to  which 
is  attached  the  bell  hammer.  By  this  arrangement  a  long 
and  powerful  stroke  is  given  to  the  bell. 

When  the  armature  of  X  is  up  it  will  be  noticed  that  the 
mercury  dip  switch  is  open  so  that  all  the  lights  down  the 
shaft  are  out  as  long  as  the  liutton  is  pressed.  The  advan- 
tage of  this  is  easily  seen  as  the  signals  given  from  any  one 
level  can  be  read  at  every  other. 

The  pilot  lamps  Pi  and  P..  are  connected  up  so  that  Pi 
lights  and  P2  goes  out  when  the  bell  rings. 


Self-Starters  for  Alternating  Current  Motors. 

Automatic  or  self-starting  eciuipmcnt  is  particularly  ad- 
vantageous for  nK)tors  driving  reciprocating  pumps,  air 
conii)rcssors  and  other  machines  that  must  be  started  under 
full  load  and  which  rec|uire  a  starting  torque  equal  to  or  in 
excess  of  tlie  normal  full  load  torque  of  the  motor.  By  the 
use  of  the  tuw  lyi)e  of  jjolyphase  motor  self-starters  made 
by  the  (  ul^  r-l  lammer  Manufacturing  Company,  Milwaukee, 


and  shown  in  the  accompanying  illustration,  the  motor  can 
be  safely  accelerated  in  the  shortest  time  consistent  with  a 
predetermined  starting  current.  The  acceleration  is  con- 
trolled by  resistance  in  each  phase  of  the  rotor  circurt  and 
balanced  on  all  steps  which  is  cut  out  of  circuit  by  magnetic 
switches.  Tlie  closing  of  these  switches  depends  upon  the 
action  of  three-phase  current  relays  in  the  rotor  circuit, 
which  allow  successive  steps  of  resistance  but  cut  out  only 


C-H  polyphase  motor  self-starter. 

after  the  current  has  dropped  to  a  safe  value  and  the  motoi 
properly  accelerated. 

These  self-starters  are  of  tlie  multiple  solenoid  type  en- 
tirely self-contained,  made  in  standard  capacities  up  to  200 
h.p.  The  primary  switch  and  ma,gnetic  starting  switches  are 
of  the  open  construction,  clapper  type.  The  plungers  of  the 
current  relays  are  controlled  directly  by  the  starting  ctirrent 
and  the  rate  at  which  the  motor  is  accelerated  can  be  ad- 
justed by  varying  the  spring  tension  on  the  relay  plungers. 
The  secondary  starting  resistance  is  of  the  cast  metal  grid 
type  having  ample  capacity  for  starting  the  motor  intermit- 
tently under  load  conditions.  Where  used  in  connection 
with  motors  operating  on  compression  or  open  tank  systems, 
the  motors  can  be  started  and  stopped  automatically  by 
means  of  pressure  regulation  or  float  switches.  A  parallel 
line  of  controllers  has  also  been  standardized  for  use  with 
motors  driving  centrifugal  pumps  and  machines  of  similar 
load  characteristics. 


New  Companies 

Letters  patent  have  been  issued  to  the  Canada  Sign 
System  (Electric)  Limited.  One  of  the  purposes  is  stated  to 
be  "to  acquire,  undertake  or  take  over  the  whole  or  any  part 
of  the  business,  property  and  liabilities  of  the  Holman  Elec- 
tric Sign  Company." 

The  Rock  Lakes  Water  &  Power  Company,  Limited,  has 
been  incorporated  with  head  office  in  the  town  of  Fort 
George,  B.C. 

The  Mirror  Lake  Electric  Light  Company,  Limited,  has 
been  incorporated,  the  head  office  of  the  company  being  situ- 
ated at  Mirror  Lake,  B.C. 
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Flooring  for  Industrial  Plants. 

The  modern  industrial  cstaljlishnient,  with  its  complex 
machinery,  elaborate  factory  systems  and  skilled  operatives, 
offers  a  notewortliy  example  of  evolution  from  crude  and  in- 
elficicnt  meliinds.  Not  only  iiave  mechanical  devices  been 
dcvehipcd  to  a  liigh  state  of  i)erfection  in  {h  ■  ])ast  lew  de- 
cades in  order  to  keep  pace  with  competition,  but  changes  of 
equal  importance  have  l)een  wrought  in  the  construction  of 
factory  buildings,  with  the  oljject  of  contributing  to  the  hatcty, 
comfort  and  efficiency  of  the  operatives.  Amout;  those  de- 
tails wh'ch  have  received  the  attention  of  experts  is  the  sub- 
ject of  flooring. 

The  problem  of  flooring  tiie  factory  is  a  difficult  one,  but 
tlie  ol)stacles  which  present  themselves  in  the  average  plant 
are  claimed  to  have  been  overcome  by  a  flooring  material 
known  as  J-M  Mastic,  manufactured  by  the  H.  W.  Jolirs- 
Manville  Company  and  described  by  them  as  follows :— -J-M 
Mastic  flooring  provides  a  surface  that  is  water  proof  and  at 
the  same  time  practically  wear-pVoof  under  ordinary  service 
condition.  It  is  also  unaffected  by  acids,  alkali  and  brine. 
Being  waterproof  it  is  absolutely  sanitary,  as  it  can  lie 
quickly  and  thoroughly  cleaned  l3y  the  simple  process  of 
flushing  after  which  it  dries  out  immediately.  It  will  not 
originate  dust,  a  point  of  vital  importance  in  establishments 
where  it  is  imperative  to  keep  machinery  and  goods  free  from 
dust.  The  base  of  this  flooring  is  asphalt  mastic,  a  product 
in  which  a  finely  graded  mineral  aggregate  is  bonded  to- 
gether by  an  asphaltic  cement  or  binder.  The  mineral  ag- 
gregate in  the  material,  as  made  up,  will  pass  through  a  wire 
screen  ranging  from  80  to  300  mesh  in  fineness. 

This  flooring  can  be  made  in  any  consistency  between 
extreme  hardness  and  softness  and,  while  always  dense,  pos- 
sesses a  certain  amount  of  resiliency.  It  does  not  cause 
footsoreness  and  fatigue  like  concrete  and  other  non-yielding 
floor  surfaces,  and  adds  greatly  to  the  efficiency  as  well  as  to 
the  comfort  of  employees  in  machine  shops,  factories  and 
other  industries,  who  are  compelled  to  stand  while  at  work. 
Furthermore,  being  damp-proof,  it  is  an  efficient  protection 
against  ailments  common  to  damp  conditions.  It  can  be 
laid  over  any  foundation  which  is  firm  and  stable,  and  may 
be  applied  over  wood,  brick,  concrete  or  tile  already  in  place. 
In  new  construction,  concrete  or  heavy  mill  construction  is 
the  most  desirable.  This  flooring  is  also  easily  repaired  if 
changes  in  the  floor  surface  are  made  necessary  at  any  ttme. 
It  adds  very  little  to  the  dead  load,  as  the  standard  thickness 
of  1^  inches  weighs  only  18  lbs.  to  the  square  foot  in  place. 
This  thickness  is  sufficient  for  ordinary  trucking  requirements 
but  can  be  varied  to  meet  conditions,  ranging  from  1-inch  for 
lavatories  where  the  requirements  are  very  light,  to  3  inches 
in  thickness  for  loading  docks  where  the  requirements  are 
correspondingly  severe. 

J-M  Mastic  flooring  is  perfectly  adapted  for  breweries, 
canning  factories,  candy  factories,  cold  storage  plants, 
dairies,  dye  houses,  laboratories,  machine  shops,  packing 
plants,  railroad  stations,  school  houses,  institutions,  etc.  In 
fact,  its  scope  is  almost  without  limit.  It  is  superior  to 
wood,  concrete,  brick,  tile,  slate  or  composition  floors,  and 
may  be  substituted  for  floors  of  those  materials  to  excellent 
advantage. 


Standardizing   Their  Fittings. 

The  M.  T.  Paiste  Company  have  recently  made  some  im- 
portant changes  in  their  pipe  taplet  line  so  as  to  further 
standardize  these  economical  conduit  fittings.  In  order  to 
minimize  the  amount  of  stock  reciuired  by  dealers,  througli 
greater  interchangeal)ility  of  material,  certain  changes  haxc 
been  made  in  the  sizes  of  wiring  openings  so  that  now  :i 
sizes  of  pipe  taplet  covers  are  all  that  are  required  for  sizes 
of  pipe  taplets.  That  is  to  say  the  first  size  of  fittings  and 
covers  fits  all  J/S  in.  and  ^  in.  pipe  taplets;  the  second  size 
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fits  all  I  in.  and  1 J4  '"•  l'il'<-'  taijlets,  and  the  third  size  all  i'/i 
in.  and  3  in.  pipe  ta|)lels;  this  means  that  the  stock  of  ncccs- 
.sary  cf)vers  and  fittings  may  be  practically  reduced  by  half. 
Tliese  changes  do  not  affect  in  any  way  the  size  anri  design 
of  (he  opening  in  the  '/^  in.  and  •)4  in.  sizes  and  these  still  fit 
the  standard  fielding  receptacles  and  rosettes  which  have  been 
used  for  years  in  wooden  molding  wiring.  With  this  com- 
bination of  '/;  in.  and  in.  i)ipe  taplets  and  lieldings  the  most 
flexible  and  economical  forms  <>i  either  lamj)  or  cord  outlets 
are  secured. 


Bell   Ringing  Transformer 

The  Tiiorchirson  Klectric  Manufacturing  Cfiinpany,  Chi- 
cugo,  have  constantly  sought  to  improve  their  electrical 
specialties,  which  is  nowhere  better  exemplified  than  in  their 
latest  model  New  Junior  bell  ringer.  This  is  a  superior, 
low-priced,  highly-efficient  hell  ringer,  suitable  for  residence 
door  bells,  I;uzzers  and  all  classes  of  light  signal  work.  The 
new  model  has  the  same  output  and  capacity  as  the  previous 


Junior  bell  ringer,  but  it  is  much  smaller  and  neater  in  a])- 
pearance  and  lower  in  cost. 

The  initial  investment  is  the  only  expense  attached  to  the 
installation  of  a  Ijell  ringing  transformer.  It  will  last  inde- 
finitely. The  Junior  type  consumes  less  than  one  watt,  and 
for  this  reason,  it  is  claimed,  will  not  register  on  the  ordin- 
ary wattmeter.  The  manufacturers  claim  for  this  bell  ring- 
ing transformer  that  it  will  do  more  work  than  any  battery 
and  do  it  better.  It  may  be  used  for  residences,  apartment 
buildings,  hotels,  office  buildings,  stores  or  factories  where 
alternating  current  is  employed. 


The  P.  &  S.    Keyless  Socket. 

We  illustrate  herewith  the  Pass  &  Seymour  keyless 
socket  embodying  the  interchangeable  feature,  the  shade 
holder  grooving  permitting  its  use  with  shade  holders.  The 


S(_)cket  is  complete  with  'ji  in.  aluminium  cap.  This  is  a 
socket  which  will  stand  a  lot  of  hard  wear,  and  exposure  to 
fumes  anil  gases. 


Northern  Electric  Dinner. 

The  second  annual  general  depJirtment  dinner  of  the 
Northern  Electric  &  - Manufacturing  Company  was  held  on 
Saturday  evening,  .April  .">.  in  St.  Lawrence  Hall,  Montreal. 
Nearly  200  employees  of  the  company  were  present.  Mr. 
.\.  M.  Ritchie,  chief  of  the  production  department,  was  cliair- 
nuiu.  and  at  tlu'  head  tabic  were  Mr.  1'.  !•",  Sisc,  managing 
director  of  the  compan\-.  Mr.  .\.  F..  Xewlon.  shop  superin- 
tendent. Mr.  M.  K.  Pike,  distributing  de\iartment  manager. 
Mr.  \L.  11.  McLea.  chief  engiuccr.  Mr.  11.  1).  llrowne,  general 
purchasing  agent,  Mr.  U.  niuiiullw  installation  superin- 
tendent. Mr.  J.  S.  C'ameron.  factory  engineer,  and  Mr.  W.  H. 
Davidson,  general  foreman.    The  toast  to  the  company  wa,s 
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proposed  by  Mr.  Ritchie  and  responded  to  by  Mr.  Sise,  who 
outlined  the  remarkable  growth  of  the  company's  business 
between  the  years  1902  and  1913.  Mr.  Sise  expressed  himself 
as  greatly  pleased  at  the  good  fellowship  and  co-operation 
evident  at  this  gathering  and  expressed  the  hope  that  the 
event  would  remain  an  annual  one.  Other  speakers  in- 
cluded Mr.  Pike,  Mr.  Newton  and  Mr.  McLea. 


Steinberger  Wins  Again 

An  appeal  from  an  award  of  priority  in  the  patent  office 
interference  case  regarding  the  invention  of  a  disc  strain 
insulator  between  Louis  Steinberger  and  Edward  M.  Hew- 
lett, formerly  decided  in  favor  of  Steinberger,  has  resulted  in 
a  confirmation  of  the  original  finding.  The  recent  decision 
was  handed  down  April  7th,  by  tlie  Court  of  Appeal  of  the 
District  of  Columbia,  the  former  decision  being  confirmed  in 
all  points. 


The  Royal  Rotary 

A  suction  cleaner  built  on  the  turbine  principle,  is  de- 
scribed in  a  little  booklet  issued  by  Jno.  White,  St.  John, 
N.B.,  who  manufactures  the  Royal  cleaners.  The  working 
and  wearing  parts  of  The  Royal  consist  simply  of  the  motor 
with  turbine  attached.  The  motor  is  of  %  h.p.  Robbins  & 
Myers  type.  The  cleaner  is  equipped  with  a  sight  glass  for 
observing  the  workings  of  the  machine. 


A  new  Standard  price  list  on  "Sterling"  new  code  rub- 
ber-covered wire  has  been  issued  by  the  Standard  Under- 
ground Cable  Company  of  Canada,  Limited,  Hamilton,  Ont. 
The  price  list  is  in  convenient  and  durable  booklet  form 
printed  in  two  colors  and  gives  prices  on  their  "Sterling" 
wire  for  bases  ranging  from  13  to  20  cents  for  solid  and 
stranded  wire  of  all  commercial  sizes.  Appended  are  ex- 
planatory notes  and  a  list  of  electric  wires  and  cables  and 
cable  accessories  manufactured  by  this  company. 


^^^^^ 

The  rejuvenation  of  the  Sons  of  Jove  proposed  to  be 
held  in  Montreal  on  April  19th  has  been  postponed.  The 
degree  team  had  their  first  rehearsal  on  the  15th  of  April, 
the  team  being  composed  as  follows:  R.  H.  Balfour,  Jupiter; 
R.  J.  Hiller,  Neptune;  A.  Dwight  Smith,  Vulcan;  T.  R. 
Campbell,  Pluto;  W.  D.  Black,  Mars;  C.  Duncan,  Mercury; 
F.  J.  Parsons,  Apollo;  F.  W.  King,  Hercules;  C.  M.  Tate, 
Avrenim;  Imps,  Messrs.  J.  E.  Ryan,  G.  G.  McDonald,  T.  H. 
Brennan,  J.  A.  Crowhurst;  Sergeant-at-arms,  D.  H.  Ross. 


The  club  of  the  Montreal  Jovians  at  Cooper's  Restaur- 
ant will  have  two  classes  of  membership — resident  and  non- 
resident. For  the  former  the  fee  will  be  $5  until  June  and 
$10  afterwards;  for  non-residents  $5  will  be  charged.  The 
entire  flat  at  the  top  of  the  restaurant  is  now  being  pre- 
pared, and  the  club  promises  to  be  very  comfortable.  There 
will  be  a  large  dining  and  lounge  room,  and  in  addition  to 
the  usual  accommodation,  a  room  in  which  committee  meet- 
ings or  ])rivate  dinners  can  be  held.  The  Executive  Com- 
mittee have  made  an  of?cr  to  the  Montreal  Electrical  So- 
ciety for  the  latter  to  make  the  club  their  headquarters  for 
meetings,  tlie  idea  1)cing  to  concentrate  the  electrical  in- 
terests of  the  city. 


Trade  Publications. 
Scaife  Tanks — The  W.  15.  Scaifc  &  Sons  Company,  Pitts- 
liurgh,  have  just  issued  Iheir  new  catahjgue  of  gasoline  stor- 
age outfits,  gasoline  tanks,  garage  tanks,  pumps,  etc.  These 


outfits  and  tanks  are  suitable  not  only  for  gasoline  but  for 
oils  and  other  liquids.  The  catalogue  illustrates  a  number  of 
simple  methods  of  installing  these  tanks  so  that  they  may  be 
well  out  of  the  way. 

Pneumatic  Tools — Bulletins  137,  138  and  139,  describing 
Chicago  Giant  Rock  Drill  and  appurtenances.  Issued  by  the 
Chicago  Pneumatic  Tool  Cornpany. 

Mazda  Lamps — Bulletin  llA  issued  by  the  Engineering 
Department  of  the  National  Electric  Light  Association,  de- 
scriptive of  Mazda  60  candle  power  street  series  lamps. 

Steel  Unilets — The  Appleton  Electric  Company  of  Chi- 
cago have  issued  a  neat  booklet  in  which  is  fully  described 
and  listed  the  complete  line  of  rectangular  steel  unilets  manu- 
factured by  this  company. 

High  Tension  Switches — Bulletin  No.  5  issued  by  the 
Delta-Star  Electric  Company  of  617  West  Jackson  Blvd., 
Chicago,  descriptive  of  their  high  tension  type  M.B.  pole- 
top  switches  for  controlling  loaded  circuits. 

Frantz  Premier — An  electric  suction  cleaner  by  this  name 
is  described  in  a  little  booklet  just  issued  by  the  Premier 
Vacuum  Cleaner  Company  of  Cleveland.  This  firm  is  repre- 
sented in  Canada  by  Messrs.  Calvert  &  Dwyer,  117  Welling- 
ton street  west,  Toronto. 

High  Tension  Switches — Bulletin  No.  5  (copyrighted) 
issued  by  the  Delta-Star  Electric  Company,  Chicago,  is  an 
interesting  treatise  of  high  tension  switching  problems  and 
will  be  of  value  to  managers  selling  power  from  high  ten- 
sion lines.  Complete  information  is  given  as  to  the  instal- 
lation of  switches  on  poles,  insulation  tests,  etc.,  and  opera- 
ting characteristics. 

Ventilating  Fans — Bulletin  No.  161  issued  by  the  Me- 
chanical Appliance  Company,  Milwaukee,  describing  Watson 
motor  driven  ventilating  fans  made  in  sizes  from  l8  in.  to  42 
in.,  for  d.c.  and  a.c.  current,  single  or  polyphase.  Methods  oi 
installation  are  illustrated  and  a  chart  is  included  for  deter- 
mining the  fan  capacity  required  for  rooms  of  various  sizes 
and  used  for  various  purposes  as  moving  picture  theatres 
garages,  billiard  parlors,  restaurants,  schools,  etc. 

Automatic  Controllers — The  Cutler-Hammer  Manufac- 
turing Company  of  Milwaukee  have  issued  Bulletins  9630. 
9632,  9640  and  9642,  illustrating  and  describing  a  new  line 
of  automatic  controllers  for  use  with  slip-ring  polyphase 
motors  operating  on  low  and  high  voltage  circuits.  New 
types  of  magnetic  switches  are  used  on  these  controllers  the 
construction  and  functions  of  which  are  fully  des'cribed.  Bul- 
letins 6090,  6095,  6100  and  6105  describe  types  of  automatic 
starters  for  direct  current  motors,  which  are  used  in  place  of 
hand  starters  where  it  is  desired  to  get  proper  acceleration 
regardless  of  the  carelessness  of  the  workman  and  where 
convenience  of  control  is  essential.  These  starters  can  be 
placed  out  of  the  way  and  the  motor  started  by  merely  press- 
ing a  button  or  closing  a  small  switch. 


New  Books 

Wiring  diagrams  of  electrical  apparatus  and  installations 
— ^The  McGraw-Hill  Book  Company,  New  York,  publishers. 
Price,  .$2  net.  This  volume  contains  a  collection  of  circuit 
diagrams  representing,  more  or  less  completely,  all  branches 
of  electrical  engineering  with  the  exception  of  telephony  and 
telegraphy.  The  diagrams  have  been  taken  from  actual  prac- 
tice and  although  some  are  not  new,  they  all  represent  im- 
portant principles.  The  diagrams  show  much  more  than 
simply  wiring  connections  and  by  their  use  it  will  be  pos- 
sible to  lay  out  a  modern  switchboard  to  connect  up  the 
apparatus  and  to  understand  the  principles  of  operation  of 
the  various  electrical  machines.  Armature  winding  is  omit- 
ted as  requiring  too  much  space  for  proper  treatment. 
This  book  contains  much  that  will  be  of  interest  and  value 
to  the  engineer,  the  operator  and  the  repair  man. 


Current  News  and  Notes 


Barrie,  Ont. 

On  April  14,  the  arrival  of  Hydro-electric  power  from  the 
Severn  River  was  celebrated  by  a  banquet.  The  rates  to  be 
charged  will  be  4c  per  hundred  square  feet  of  floor  space, 
plus  4^c  per  kw.  hour  metered.  The  commercial  lighting 
rate  will  be  9c  per  kw.  hour  for  the  first  30  hours  use  of  the 
installed  capacity  and  iyic  per  kw.h.  for  all  additional  current. 
The  power  rates  will  be  3.6c  per  kw.h.  for  the  first  50  hours, 
3.4c  for  the  second  50  hours  and  1.3  for  additional.  All 
rates  are  subject  to  a  10  per  cent,  discount.  Barrie  has  con- 
tracted for  750  h.p.  but  present  indications  are  that  this 
amount  will  be  exceeded  during  the  first  year's  operations. 
Barrie  has  been  a  believer  in  municipal  control  of  the  elec- 
trical plant  for  the  last  fifteen  years,  at  which  time  Dr.  S.  M. 
Wells,  then  mayor  of  the  town,  was  chiefly  instrumental  in 
removing  the  plant  from  the  control  of  private  interests. 

Brandon,  Man. 

Following  an  address  by  Utilities  Commissioner  Robson 
before  the  members  of  the  city  council  and  other  interested 
citizens,  a  resolution  was  passed  favoring  the  bringing  of 
the  municipal  operations  of  the  city  under  the  provisions 
of  the  Public  Utilities  Act.  It  is  at  the  option  of  the  various 
municipalities  whether  they  come  under  this  act  or  not,  but 
Commissioner  Robson's  work  in  unifying  and  standardiz- 
ing a  system  of  operation  for  Public  Utilities  has  been  so 
successful  that  the  western  towns  are  showing  willingness 
to  avail  themselves  of  the  opportunity  offered  by  the  govern- 
ment. 

Breslau,  Ont. 

This  village  has  made  a  request  for  100  h.p.  to  be  sup- 
plied from  the  Berlin  sub-station.  Arrangements  are  being- 
made  for"  the  supply  which  will  also  reach  Elmira. 

Calgary,  Alta. 

The  Northern  Electric  &  Manufacturing  Company  have 
been  awarded  the  contract  for  the  installation  of  a  police 
signal  system. 

Chicoutimi,  P.Q. 

La  Compagnie  des  Eaux  et  de  I'Electricite  de  Chicoutimi, 
are  installing  a  1,500  kw.  Westinghouse  60  cycle,  3-phasc, 
2200  volt  generator,  two  300  kw.  3200/575  volt  motor-gen- 
erators and  a  135  kw.  exciter.  These  machines  are  to  re- 
place a  200  kw.  3-phase,  133  qycle  unit,  a  200  kw.  2-phase,  60 
cycle  unit  and  a  200  kw.,  575  volt  d.c.  unit.  The  new  geneiat- 
ing  equipment  will  go  into  service  about  the  first  of  June. 
Mr.  H.  R.  Kimball  is  resident  engineer  on  the  construction 
work. 

Dryden,  Ont. 

A  by-law  is  being  submitted  authorizing  the  issue  of 
debentures  to  the  amount  of  $6,000  to  purchase  the  electric 
light  distribution  system  of  the  Dryden  Timber  &  Power 
Company.  Power  for  operating  this  system  will  still  be 
purchased  from  this  company. 

Fernie,  B.C. 

On  April  4,  a  by-law  was  carried  to  raise  the  sum  of 
$10,000  for  the  purpose  of  extending  the  electric  light  system. 

Fort  William,  Ont. 

Four  new  cars  have  been  shipped  by  the  Ottawa  Car 
Company,  and  orders' have  been  placed  for  a  number  more 
for  summer  delivery. 

The  report  of  the  Water,  Light  &  Telephone  Depart- 
ment for  the  year  1912  recently  issued  by  Mr.  A.  L.  l-'ar- 
quharson.  Manager  of  Utilities,  shows  that  both  the  light 
and  telephone  departments  have  been  operated  this  year  at 


a  profit.  The  telephone  net  surplus  for  the  year  is  $4,02.*;  as 
against  a  deficit  for  the  previous  year  of  $2,728.  In  the 
lighting  department  the  net  surplus  for  the  past  year  is 
$21,085,  which  also  is  an  increase  over  the  surplus  of  last 
year  of  some  $8,000.  The  Waterworks  Department  shows  a 
loss  of  $13,928  on  the  year's  operations: 

Gananoque,  Ont. 

It  is  said  the  Gananoque  Electric  Light  Company  con- 
tenii)late  a  transmission  line  to  connect  this  line  and  King- 
ston. 

At  a  recent  meeting  of  the  council  it  was  unanimously 
decided  to  accept  the  offer  of  the  Gananoque  Electric  Light 
Company  for  the  supply  of  electric  energy  and  to  sign  a 
cjntract  for  ten  years. 

Granby,  P.Q. 

It  is  reported  that  at  the  next  meeting  of  the  provincial 
legislature  the  C.  P.  R.  company  will  apply  for  a  charter  to 
build  an  electric  railway  line  connecting  Farnham  with 
Granby. 

Halifax,  N.S. 

An  offer  has  been  received  by  the  city  to  lease  the 
Halifax  Electric  Tramway  System  for  a  term  of  years  in 
the  event  of  this  road  being  taken  over  by  the  city. 

The  railway  committee  of  the  legislature  having  recom- 
mended that  the  public  ownership  bill  of  the  city  council 
be  thrown  out,  the  city  council  are  said  to  have  decided  to 
oppose  every  bill  that  may  be  brought  forward  by  Mr.  Ro- 
bert and  his  associates. 

The  Halifax  Electric  Tramway  Company,  who  are  plan- 
ning to  develop  a  water  power  on  the  Gaspereaux  River, 
ofYer,  if  the  city  accept  their  proposition  and  drop  the  muni- 
cipal ownership  agitation,  to  reduce  the  cost  of  power  and 
light  to  an  appreciable  extent.  The  price  for  light  is  to  be 
reduced  from  15  to  10c  per  kw.h.  with  liberal  discounts. 
The  price  of  power  will  be  5c  per  kw.h.  instead  of  10c  as 
at  present,  this  of¥er  also  carrying  liberal  discounts.  The 
company  in  presenting  their  case  figure  that  their  offer 
means  a  saving  of  $76,000  per  year  to  the  people  of  Halifax. 

Iroquois  Falls,  Ont. 

It  is  said  to  be  the  intention  of  the  Abitibi  Pulp  &  Paper 
Mill  Company  to  build  a  line  between  here  and  Kettle  Falls 
to  transmit  power  for  their  own  use,  as  well  as  for  the  town 
of  Cochrane,  any  mills  along  the  line  and  the  Elexe  Nickel 
Mine  at  Iroquois  Falls. 

Kingston,  Ont. 

It  is  said  that  tenders  are  to  be  called  for  coiuluits  to 
be  laid  in  about  seven  blocks  so  that  all  wires  can  be  placed 
underground. 

Langham,  Sask. 

A  b^'-law  was  recently  passed  to  expend  $12,000  on  the 
installation  of  a  lighting  plant.  The  British  Canadian  Engi- 
neering &  Supply  Company  have  been  awarded  the  contract 
and  the  equipment  will  consist  of  a  Ruston  suction  gas  en- 
gine and  producer  plant  coupled  to  a  suitable  generator. 

Lawrencetown,  N.S. 

'i'lie  ratepayers  lia\e  carried  a  by-law  in  favor  of  in- 
stallation of  a  small  electric  light  plant.  .\  to  Ii.p.  dynamo 
will  be  operated  by  a  steam  engine  now  in  the  town  mill. 
Poles,  wire,  dj'namo,  etc.,  reciuired. 

Linden,  N.S. 

It  is  reported  that  an  electric  plant  will  be  installed  at 
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tliis  point  in  the  near  future.  The  interests  reported  to  be 
behind  the  proposition  have  coal  mines  in  the  district,  which 
will  enable  them  to  operate  the  plant  at  a  comparatively 
low  cost. 

Montreal,  Que. 

During-  the  pi^csent  month  1, ()()()  men  will  be  engaged- on 
the  addition  to  the  power  plant  of  the  Laurcntide  Company. 
Grand'Mere,  P.Q.  During  the  winter  great  progress  was 
made  with  work  on  the  cofferdams,  and  when  the  plant  is 
installed  next  year  about  70,000  horse  power  will  be  avail- 
aljlc,  much  of  which  will  be  sold. 

An  issue  of  5  per  cent,  first  mortgage  bonds  will  be  made 
b.\  the  Montreal  Public  Service  Corporation'. 

The  Montreal  Tramways  Company  will  install  at  their 
William  street  power  house  a  1500  kw.  motor  generator  set 
manufactured  by  the  Canadian  Westinghouse  Company. 
The  power  line  will  be  furnished  by  the  Canadian  Light  & 
I'ower  Company. 

On  retiring  from  the  position  of  chief  electrical  inspector 
of  the  Canadian  Fire  Underwriters'  Association,  Montreal, 
Mr.  James  Bennett  was  presented  with  a  diamond  watch 
cliarm.  The  presentation  was  made  by  Mr.  C.  M.  Tate,  who 
has  succeeded  Mr.  Bennett,  on  behalf  of  the  staf¥  in  Mont- 
real, Quebec  and  Sherbrooke.  The  charm  is  engraved  "31- 
3-1:!. — A  token  of  esteem  from  the  staff  to  Mr.  J.  Bennett, 
chief  electrical  inspector — C.F.U.A."  Mr.  Bennett  made  a 
suitable  reply,  expressing  appreciation  of  the  gift. 

The  Quelicc  Railway,  Light  &  Power  Company  have 
made  a  cut  from  15c  to  7c  per  kw.h.  for  private  lighting, 
and  the  Dorchester  Electric  Company  announce  their  in- 
tention of  cutting  the  price  to  6c. 

The  Quebec  Public  Utilities  Commission  have  held  a 
further  enquiry  into  electrical  conditions  in  the  city  of  Que- 
bec, at  vvhich  the  Canadian  Fire  Underwriters'  Association 
were  represented  by  Mr.  James  Bennett.  After  a  brief  hear- 
ing the  Quebec  Railway,  Light  and  Power  and  the  Dor- 
chester Electric  Companies  were  ordered  to  ground  all  the 
transformer  secondaries  or  neutrals  on  their  system.  As 
Mr.  Bennett  recommended  that  the  grounding  be  made  to 
the  water  piping  system  of  the  city,  the  commission  in- 
structed the  companies  to  approach  the  Quebec  City  Coun- 
cil and  endeavor  to  secure  permission  to  comply  with  this 
recommendation,  and  to  report  back  to  the  commission  the 
result  of  their  negotiations  at  a  special  meeting  lo  be  held 
on  the  29th  of  April  at  Quebec. 

Marysville,  N.B. 

A  movement  is  under  way  to  secure  a  street  lighting 
system. 

Norwich,  Ont. 

Mr.  H.  Wel)Ster,  owner  and  formerly  manager  of  the 
electric  light  plant,  is  now  offering  his  equipment  for  sale, 
including  a  65  h.p.  steam  engine,  transformer  equipment, 
meters,  real  estate,  etc. 

Ottawa,  Ont. 

.Action  is  Iieing  renewed  to  have  the  overhead  telegraph, 
telephone  and  light  and  p(.)wer  wires  put  underground  on 
the  main  streets. 

Owen  Sound,  Ont. 

Tile  1  lyih'o-elcclric  I'ower  C'ommission  of  Ontario  have 
(Uioted  this  town  a  rate  of  $31  per  h.p.  for  HOO  h.p.  It  is 
stated  that  this  rate  is  considered  Ijy  tiie  citizens  as  very 
favorable  and  likely  to  A)c  accepted. 

Penticton,  B.C. 

(_)n  Tliursday,  April  3,  before  a  representative  gatiiering 
of  citizens,  tlie  new  electric  light  system  at  Penticton  was 
successfully  put       operation.    The  plant  consists  of  a  300- 


horse  power  Diesel  oil  engine  driving  a  100-kilowatt  dynamo, 
and  it  is  calculated  to  supply  sufficient  power  to  fill  the  re- 
quirements of  the  municipality  for  two  years,  when  it  is 
contemplated  to  install  another  unit  of  equal  capacity,  pro- 
vision for  which  has  been  made  in  the  new  power  house. 

Pembroke,  Ont. 

The  Town  Council  contemplate  a  fire  alarm  system. 

Port  Arthur,  Ont. 

Tenders  have  been  called  for  a  wireless  telegraph  sta- 
tion, $5,000. 

It  is  reported  that  the  C.  N.  li.  Co.  will  install  a  power 
plant  at  Lake  Helen,  near  Nipigon,  the  material  being  -Al- 
ready on  the  way. 

At  the  end  of  the  present  year  the  joint  comniission  sys- 
tem of  operating  the  Port  Arthur  and  Fort  William  electric 
railway  will  be  discontinued  and  each  city  will,  after  that 
date,  operate  its  own  line. 

Portsmouth,  Ont. 

The  new  street  lights  were  turned  on  for  the  first  time 
on  April  15th.  The  system  used  for  turning  the  lights  on 
and  off  is  that  of  a  time  clock. 

Peterborough,  Ont. 

The  local  legislature  have  granted  the  city  the  right  to 
buy  out  or  expropriate  the  plant  of  the  Peterborough  Light 
&  Power  Company.  The  question  as  to  whether  this  com- 
pany has  the  right  to  continue  in  the  lighting  business  as 
a  competitor  of  the  municipality  has  not  yet  been  deter- 
mined, and  will  probably  be  a  matter  for  the  courts  to  de- 
cide. 

Regina,  Sask. 

At  a  recent  discussion  of  the  cheap  power  question  with 
reference  to  the  use  of  coal  fields  in  the  vicinity,  it  was  stated 
that  power  could  be  produced  at  1.53c  per  kw.  hour  and  a 
rate  of  $21.65  could  be  given  manufacturers  using  more  than 
100  h.p.  It  was  stated  that  the  consumption  of  power  in 
Regina  had  increased  from  1,200,000  kw.  hours  in  1909  to 
3,750,000  kw.  hours  in  1912.  The  consumption  of  Moose 
Jaw,  through  which  the  line  connecting  the  mines  with 
Regina  would  run,  was  2,500,000  kw.  hours  in  1912. 

Sackville,  N.B. 

An  electric  plant  to  cost  $70,000  is  being  discussed. 
Saskatoon,  Sask. 

Tenders  were  received  by  City  Commissioners  till  April 
24  for  double  tracking  certain  streets. 

The  total  receipts  for  the  month  of  March  of  the  Sas- 
katoon Street  Railway  system  were  $14,683,  an  increase  of 
$4,177  over  the  previous  month.  This  is  sufficient  to  take 
care  of  the  total  expenses  for  the  month  and  leave  a  margin 
of  $270.  The  gross  income  from  the  light  and  power  depart- 
ments for  the  month  of  March  was  $33,080. 

Sebringville,  Ont.  , 

Lighting  and  general  equipment  is  to  be  purchased  for 
the  new  extension  to  Sebringville. 

Sherbrooke,  Que. 

The  Siierbrooke  Railway  &  Power  Company  has  just 
completed  a  new  contract  for  500  h.p.  to  be  delivered  to  a 
new  industry  about  to  start  operations  in  Sherbrooke. 

Silverton,  B.C. 

Recent  advices  from  .SiKcrton,  B.C.,  state  that  several 
of  the  leading  citizens  are  negotiating-  with  the  New  Denver 
Electric  Light  Company  for  the  construction  of  a  power  line 
to  Silverton  and  the  supply  of  electric  current  for  lighting 
purposes  throughout  the  district. 

St.  Catharines,  Ont. 

The  city  council  has  recei\ed  an  offer  from  the  Lit-icoln 
Light  &  Power  Compajiy  to  supply  i)rivate  consumers  at  a 
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SIEMENS    BROS.    &  CO. 


SIEMENS 


SIEMENS    -    S  C  H  U  C  K  E  R  T  W  E  R  K  E 


SIEMENS    &  HALSKE 


Siemens  18  Panel  220002200,600  Volt  Switchboard  supplied  and  installed  by  us  for  the 

city  of  Port  Arthur 

We  supplied  the  complete  sub-station  equipment,  consisting  of  7-750  K.V.A.,  22,000  volt  transformers,  switchboard 
shown  above,  lightning  arresters  and  2-750  H.P.  motors  generators. 

Half  the  foregoing  was  a  repeat  order  after  our  apparatus  had  been  in  satisfactory  operation  for  1  8  months. 

We  undertake  the  complete  equipment  of  electrical  plants  of  every  description  up  to  and  including  I  1  0,000  volts. 


Siemens  Company  of  Canada,  Limited 

HEAD  OFFICE: 
Transportation  Building      -  MONTREAL 


BRANCH  OFFICES; 


STANDARD  BANK  BUILDING 
TORONTO 


McARTHUR  BUILDING 
WINNIPEG 
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rate  of  5.6c  per  kw.  hour  with  10  per  cent,  discount.  They 
also  agree  to  abolish  meter  rates  and  to  reduce  the  monthly 
minimum  charge  to  75c. 

Strassburg,  Sask. 

A  by-law  was  passed  nn  April  14,  authorizing  an  expendi- 
ture of  $13,000  to  cover  the  cost  of  an  electric  light  system. 

Toronto,  Ont. 

The  Hon.  Adam  Beck  has  introduced  a  bill  which  will 
compel  all  contracts  between  a  municipality  and  private 
companies  to  be  submitted  to  a  vote  of  the  ratepayers.  This 
places  these  contracts  o"n  the  same  footing  as  contracts  with 
the  Hydro-electric  Power  Commission. 

A  bill  has  been  introduced  in  the  Provincial  House, 
giving  the  city  of  Toronto  power  to  purchase  the  Toronto 
street  railway  and  the  Toronto  Electric  Light  Company's 
system.  The  price  mentioned  is  160  for  the  Toronto  Rail- 
way stock  and  135  for  the  T.  E.  L.  stock,  in  addition  to 
assuming  the  bonds  in  each  case. 

A  bill  has  been  introduced  by  the  Hon.  Adam  Beck, 
providing  for  a  network  of  electric  railways  through  the 
province  of  Ontario.  Such  roads  may  be  constructed  by  the 
municipalities  themselves,  or  the  work  may  be  undertaken 
by  the  Hydro-electric  Power  Commission.  The  cost  of  the 
railways  must  be  borne  by  the  municipalities  concerned. 
Wherever  |)ossible  the  railways  would  be  built  along  the 
right-of-way  of  the  provincial  transmission  lines. 

Following  the  removal  of  Mr.  W.  R.  Sweany,  acting 
generar  manager  of  the  Toronto  Hydro-electric  system, 
from  oflice,  the  Commission  has  announced  the  appointment 
of  Mr.  Couzens  as  general  manager.  Mr.  Couzens  was,  un- 
til recently,  general  manager  and  electrical  engineer  of  the 
Corporation  of  Hempstead,  London,  Eng.,  and  is  said  to 
have  had  wide  experience  in  both  engineering  and  manager- 
ial work.  In  the  interval  the  operation  of  the  system  is 
being  looked  after  by  Mr.  R.  A.  Ross,  the  consulting  en- 
gineer of  the  commission,  and  Mr.  R.  G.  Black,  for  many 
years  electrical  engineer  of  the  Toronto  Electric  Light  Co. 

Direct  telegraph  communication  was  recently  establish- 
ed between  London,  Eng.,  and  Victoria,  B.C.,  through  the 
application  of  a  valuable  invention  of  Mr.  John  Gott,  chief 
electrician  of  the  Mackay  Companies. 

The  Toronto  &  York  Radial  Railway  Company  and 
the  city  of  Toronto  have  at  last  come  to  an  agreement  where- 
by the  company  agrees  to  double  track  its  line  on  Yonge 
street  between  Woodlawn  avenue  and  the  northern  city 
limits,  a  distance  of  approximately  four  miles.  The  railway 
company  is  also  allowed  to  equip  and  maintain  the  exten- 
sions and  branches  between  and  to  connect  the  present  To- 
ronto terminals  of  the  Scarboro,  Metropolitan  and  Mimico 
divisions.  The  company  is  also  given  the  right  to  operate 
Sunday  cars  on  the  Metropolitan  division  and  to  increase 
their  bond  issue  per  mile  from  $20,000  to  $30,000. 

Work  has  begun  on  the  Danforth  avenue  civic  car  lines. 

In  the  provincial  estimates  recently  brought  down  by 
the  government,  $2,500,000  is  set  aside  for  extensions  to  the 
Hydro-electric  Power  Commission's  system.  This  will  in- 
clude a  $150,000  office  building. 

Plans  have  been  filed  by  the  Toronto  and  Suburban 
Railway  Company  for  the  entrance  of  their  Woodbridge  line 
into  the  city,  the  plans  covering  the  six  miles  between 
r)avenport  Station  and  Weston. 

The  Ontario  Railway  &  Municipal  Board  has  made  an 
order  fixing  the  sum  the  city  must  pay  to  the  Toronto  & 
York  Radial  Railway  Company  in  taking  over  the  Humber 
section  of  the  Mimico  line.    The  amount  named  is  $79,245. 

The  Electrical  Maintenance  &  Repairs  Company,  162 


Adelaide  street  west,  Toronto,  announce  that  owing  to  the 
large  increase  in  their  business  they  have  recently  found  it 
necessary  to  double  their  factory  and  office  space  and  have 
also  added  the  latest  facilities  for  handling  heavy  work. 

The  Masco  Company,  Limited,  formerly  of  205  Yonge 
street,  Toronto,  have  moved  to  more  commodious  quarters 
at  58  and  60  Church  street. 

Valleyfield,  Que. 

iMre  engine  and  alarm  system  will  be  purchased,  it  is 

said. 

Vancouver,  B.C. 

Another  record  was  established  by  the  British  Columbia 
Electric  Railway  Company  at  Victoria  during  the  first  three 
months  of  the  present  year,  when  the  passengers  carried  on 
the  city  and  suburban  lines  of  the  company  aggregated  in 
number  3,099,098,  compared  with  2,429,659  for  the  corres- 
ponding period  in  1912;  an  increase  of  28  per  cent. 

The  Mi  rror  Lake  Electric  Light  Company  of  Mirror 
Lake,  B.C.,  recently  made  application  to  the  provincial  au- 
thorities for  a  license  to  take  and  use  100  miners'  inches 
of  water  out  of  Bjerkness  Creek,  which  empties  into  Koote- 
nay  Lake  near  Mirror  Lake.  The  water  will  be  diverted 
about  1,500  feet  from  the  mouth  of  the  creek  above  the  falls, 
and  will  be  used  for  power  and  light  purposes  in  the  ad- 
jacent district. 

The  Canadian  Pacific  Railway  Company  will  excavate 
a  tunnel  through  the  Selkirk  Mountains  at  the  point  now- 
known  as  the  Rogers  Pass.  The  tunnel  will  be  5.2  miles  in 
length  and  at  one  point  is  540  feet  below  the  surface.  It  is 
practically  certain  that  electric  drive  will  be  installed  through 
the  tunnel.  Later  advices  also  state  that  the  C.  P.  R.  have 
decided  upon  a  second  tunnel  through  the  famous  Kicking 
Horse  Pass  of  the  Rockies.  This  tunnel  will  be  sixteen  miles 
long,  the  longest  in  the  world.  The  eastern  end  of  the  tun- 
nel would  be  in  Alberta  and  the  western  end  in  British 
Columl)ia.    Doubtless  also  this  tunnel  will  be  electrified. 

Wallaceburg,  Ont. 

The  Premier  Electric  Light  &  Power  Company,  Limit- 
ed, W.  R.  Waghorne,  manager,  who  are  at  present  operating 
a  133  cycle,  single  phase,  120  kw.  steam  generator,  contemp- 
late changing  over  to  gas  engine  power  and  generating  3- 
phase,  60  cycles. 

Windsor,  Ont. 

By  an  overwhelming  vote  the  citizens  of  Detroit  on 
April  7,  decided  in  favor  of  municipal  ownership  of  their 
street  railway  system. 

Winnipeg,  Man. 

Tenders  received  until  May  5  for  underground  conduit 
material. 

Tenders  are  called  to  May  8  for  six  100  kw.  oil-insulated, 
self-cooled  transformers;  two  13,000  volt  electrolytic  lightn- 
ing arresters  and  six  100  amp.  choke  coils,  for  Beausejour 
&  Stony  Mountain  sub-stations. 

The  Fort  Garry  Hotel,  Winnipeg,  was  recently  the  reci- 
pient of  probably  the  largest  single  shipment  ever  sent  out 
from  the  Amherst  Plant  of  the  International  Engineering 
Works,  Limited.  This  hotel,  which  is  being  erected  by  the 
Grand  Trunk  Pacific  Railway  Company  is  to  have  a  com- 
plete power  plant  furnished  by  the  above  company.  It  will 
consist  of  four  300  horse-power  Robb-Brady  Scotch  boilers 
and  three  vertical  high-speed  cross-compound  engines  with 
two  duplex  air  compressors,  smoke  connection  for  the  boilers, 
and  auxiliary  apparatus.  The  boilers  weigh  32  tons  each, 
are  10  feet  in  diameter  by  17  feet  long,  with  double  fur- 
naces 4  feet  in  diameter  by  14  feet  2  inches  long. 

Yarmouth,  N.S. 

An  electric  fire  alarm  system  is  contemplated. 
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The  WESTON 

SYNCHROSCOPE 

Constitutes  a  very  simple  and  absolute 
perfect  solution  of  problems  involved  in 
coupling  alternating-current  machines  in 
parallel  without  danger  or  sensible  dis- 
turbance of  circuit  conditions. 

The  indicatiofis  are  infallible. 

There  is  only  orie  object  to  observe 

The  movement  of  the  pointer  is  smooth  and 
certain;  it  inspires  confidence. 

It  indicates  exact  synchronism  within  i 
deg.  of  true  phase  coincidence  over  a  wide 
range  of  frequency  and  voltage. 

Send  for  catalog  giving  full  descriptioji 
of  this  unique  instrument  and  also  our  full 
line  of  A.  C.  and  D.  C.  instruments  for 
Switchboard,  Portable  and  Laboratory 
Work. 

Demonstrations  of  the  operative  characteristics  of 
these  remarkable  instruments  may  be  observed 
incur  New  York  Oflice  and  also  in  the  ofBces  of 
Selling  Representatives  in  Philadelphia,  Chicago, 
San  Francisco  and  Toronto. 


Weston  Electrical  Instrument  Company, 


New   York,  114  Liberty  Street. 
Chicago,  1504  Monadnock  Blk. 
Boston,  176  Federal  Street. 
Philadelphia,  342  Mint  Arcade. 
Birmingham,  Brown  Marx  Bldg. 


Detroit,  44  Buhl  Block. 

St.  Louis,  915  Olive  Street. 

Denver,  231  15th  Street. 

San  Francisco,  682  Mission  St. 

Cleveland,  1729  E.  12th  Street, 


Toronto,  76  Bay  Street. 


Winnipeg 
Montreal 
Calgary 
Vancouver 


Northern  Electric 
&  Mfg.  Co. 


Main  Office  and  Works 
NEWARK,  N.  J. 

London,  Audrey  House,  Ely 
Place,  Holborn. 

Paris,  12  Rue  St.  Georges 

Berlin,  Genest  .St.  5,Schoeneberg. 

Johannesburg,  So.  Africa.  F. 
Peabody  Rice,  .Standard  Bank 
Building,  Harrison  St. 


The  Steel  Company  of  Canada^  Limited 


Manufacturers  of: — 


Galvanized  Wires 
and  Strand  Wires 

Send  us  your  specifications  for 

Telephone  and 
Telegraph  Wires 

and  we  will  guarantee  satisfaction 


District  Sales  Offices 


HAMILTON 
VANCOUVER 


TORONTO 
VICTORIA 


MONTREAL 
ST.  JOHN 


WINNIPEG 
HALIFAX 
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FOR  SALE 


100  H.P.  Boiler  and  Engine,  Watrous  Engine 
Co.,  Brantford,  Ont.  Dynamo,  Allis-Chalmer, 
Bullock,  Montreal,  Apply  Town  Clerk,  Milton, 
Ont.  9-10 


FOR  SALE 


One  50  h.p.,  25  cycle,  3-phase,  550  volt  C.  G. 
E.  induction  motor.  Complete  with  pulley  base 
and  starting  box.  Practically  new.  The-  Hes- 
peler   Furniture   Co.,   Hespeler,   Ont.  7-9 


FOR  SALE 

One  Westinghouse  type  C.  100  h.p.,  2000  volt, 
25  cycle,  induction  motor,  480  r.p.m.,  with  start- 
ing panel  complete. 

One  General  Electric  type  A.M.  form  B.,  2200 
volt  generator,  32.6  amp.,  GO  cycle,  00l»  r.p.m., 
with  exciter  and  combined  generator  and  exciter 
panel  complete. 

First  class  condition,  crated  for  shipment,  Wel- 
land,  Ont.  For  particulars  apply  to  Hydro- 
Electric  Power  Commission  of  Ontario,  Conti- 
nental  Life   Building,  Toronto.  9-10 


WANTED — A  second  hand  Series  Arc  Dy- 
namo, about  thirty  or  thirty-five  lights,  6.6  amp. 
Must  be  in  good  condition.  Could  also  use  a 
few  series  inclosed  arc  lamps.  Address  Bo.x  19, 
Aylmer,  Ont.  9 


Car  Ventilating  Systems 

The  Vacuum  Car  Ventilating  Company  has 
commenced  manufacturing  Mechanical  Car  Ven- 
tilating Systems  imder  Canadian  Patent  No. 
128070,  dated  September  13,  1910,  and  is  pre- 
pared to  furnish  same  on  demand.  For  detailed 
information  and  prices,  address  Lock  Box  No. 
25,  Windsor,  Ont.  10-t.f. 


A  large  firm  manufacturing  carbon  brushes  for- 
all  kinds  of  service  desires  good  electrical  or  sup- 
ply firm  or  else  good  salesmen  to  represent  them 
in  various  parts  of  Canada.    Apply  Box  774,  Elec- 
trical News,  Toronto.  9-10 


CITY  OF  REGINA 


Sealed  tenders,  registered  and  clearly  marked 
on  the  outside  of  the  envelope,  "Tender  for 
Power  House  Equipment,"  and  addressed  to  the 
City  Commissioners  at  Regina,  will  be  received 
up  until  noon  of  May  ISth,  1913,  for  the  supply 
of 

One  pair  vertical  boiler  feed  pumps ;  each 
pump's  capacity  to  be  7,500  imperial  gallons  per 
hour. 

One  combined  opfen  heater  and  meter,  capable 
of  handling  125,000  lbs.  feed  water  per  hour.  - 

Copies  of  specifications  may  be  had  from  Mr. 
E.  W.  Bull,  Superintendent  of  Light  and  Power, 
Regina,  Sask.  A  marked  cheque  for  five  per 
cent,  of  the  amount  of  bid  must  accompany  each 
lender. 

The  City  Commissioners  reserve  the  right  to 
reject   any  or  all  tenders.  9-10 


Situations  Wanted 


Electrical  Engineering  Graduate,  four  years' 
experience  shop,  test,  engineering  staff,  and  at 
present  on  large  distributing  system,  wants  em- 
ployment in  British  Columbia  or  Alberta.  Vic- 
toria- preferred.  Box  772,  Electrical  News,  To- 
ronto,  Ont.  9 


Situations  Vacant  

WANTED— Operators  familiar  with  A.C. 
Generators.  Box  751,  Electrical  News,  Toronto, 
Ont.  .  7-9 


WANTED — Man  with  Engineer's  License,  as 
helper  in  Power  House.  Steady  employment. 
State  experience  and  salary  expected.  Box  768, 
Electrical  News,  Toronto,  Ont.  9-10 


^' Hydro~Blect;ri'e''operator  wanted  to  take  charge 
of  eight  hour  shift,  |7o.00  a  month.  Box  777,  Elec- 
trical News,  Toronto,  Ont.  9-10 

WANTED— Resident  Sales  Manager  to  sell 
Tidman's  Reinforced  Hollow  Concrete  Poles  and 
Provincial  Rights ;  calling  only  on  Steam  and 
Electric  Railways,  Telegraph,  Telephone,  Gas 
and  Power  Lines,  States,  Counties  and 
Cities  for  ornamental  purposes.  No  competition. 
Endorsement  of  high  class  engineers.  No  ex- 
perience needed.  To  result  getters  income  very 
large.  Permanent  future.  State  what  territory 
and  submit  references.  941  Monadnock  Bldg., 
San   Francisco,   California.  9 


For  Rent — Cottages 

If  you  want  a  real  holiday,  plan 
to  spend  your  vacation  this  year  _ 
in  Muskoka  where  "  the  breezy 
call  of  incense  breathing  morn  " 
will  put  new  life  in  mind  and  body. 
Muskoka  offers  more  real  healthful  en- 
ioyment  for  less  money  than  any  other 
resort  in  the  world. 

Four  cottages  to  rent  |125  to  $200  on 
Bohemia  Island,  less  than  a  mile  from 
Royal  Muskoka  Hotel  and  good  Golf 
Links.    Box  771, 


Electrical  News,  ^°oT 


to 


Pocket  Battery  Ammeters 


Voltmeters  and  Volt-ammet- 
ers, Small  Switch-board  In- 
struments, Lamp  Testers. 

Accurate,  Durable. 

Eidridge  Electric  Mfg.  Co. 

97  Post  Office  Square 
SPRINGFIELD,  MASS.,  U.S.A. 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


WHITE  S  IMPROVED  PORCELAIN  STRAIN  INSULATOR 


Not  affected  by  climatic  changes.    Is  sure  money  saver — and  gives  perfect  satisfaction  wherever  used. 


Write  for  Sample  and 
BuUetin 


T.  C.  WHITE,  1124  Pine  St.,  St.  Louis,  Mo. 
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Longer  Life  at  Lower  Cost 


For  Satisfying  Results  in  Underground  Subway  and  Power 
House  Construction  specify  American  Bitumized  Fiber  Conduit 
Strongest  and  most  durable  conduit  made. 

Electrolysis  proof —water-proof — gas  proof 

Write  for  Booklet  and  General  Information 

American  Conduit  Co. 

140  Nassau  St.,  New  York  -  East  Chicago,  Indiana 


Efficiency 
in    Semi-Indirect  Lighting 

depends  very  largely  on  the  glassware.  If  the 
glass  is  right  the  light  will  be  right  in  most 
cases.    That's  why 

Delica  White 
Glass 

is  the  proper  material  for  semi-indirect  bowls.  There 
are  no  imperfections  in  this  pure  white  glass.  All 
shadows  are  absolutely  eliminated.  And  its  diffusing 
properties  are  remarkable. 


^  You  should  investigate  it  now. 
fast.    Shall  we  bring  photos  ? 


h 


is  selling  very 


The  Pittsburgh  Lamp,  Brass  & 
Glass  Co.)  of  Canada,  Ltd. 


113  Wortley 
Road 
LONDON,  ONT. 


R.  E.  DAVIS 

Special 
Representative 


Our   Telephones   and   Apparatus   are  Par-Excellent 

Are  Made  for  Good,  Hard,  Honest  Service 

They  have  withstood  the  real  test — Years  of  exacting  service.  Our  Tele- 
phones represent  the  last  word  in  design  and  construction  and  are  strong, 
durable  and  attractive.    Furnished  in  all  popular  finishes. 

Get  our  prices  on  Switchboards,  Series  Telephones,  Bridging  Telephones, 
Desk  Telephones,  Extension  Bells,  Magneto  Bells,  Transmitters,  Receivers, 
Induction  Coils,  Condensers,  Magnetos,  Batteries,  Plugs,  Jacks,  Drops,  Lamps, 
and  all  kinds  of  Telephone,  Switchboard  and  Exchange  Equipment,  including 
the  most  efficient  protective  apparatus  on  the  market. 

LET  US  KNOW  YOUR  REQUIREMENTS 

Bulletin  No.  i — Switchboards  and  accessories. 
Bulletin  No.  2 — Telephones  and  accessories. 
Bulletin  No.  3 — Telephone  Protective  Apparatus. 
Bulletin  No.  4 — Railroad  Dispatchers  Telephones, 

Switchboards  and  apparatus. 

LAFAYETTE  ELECTRIC  &  MFG.  COMPANY 

LAFAYETTE,  INDIANA,  U.  S.  A. 
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Type  No.  1  Type  No.  5-L 

Rectangular  Steel  Unilets  for  %-iTi.  to  3-in. 
Conduit  Inclusive 


Txir  "UNILETS" 


Successful  Contractors  are  those 
using  up-to-date  fittings 

UNILETS 

are  the  ideal  fittings  for  up-to-the- 
ininute  work  and  for  neatness  in 
appearance  and  durability  they  can- 
not be  surpassed.  Catalog  No.  6  and 
Booklet  sent  upon  request.  May 
we  send  you  copies? 


APPLETON  ELECTRIC  CO. 

212-214  Jefferson  St..  Chicago  III. 

For  Sale  by Chapman  &  Walker, 
Ltd.,  Toronto.  The  Mainer  Electric 
Co.,  Ltd..  Winnipeg.  Marshall 
Wells  Co.  Ltd.,  Winnipeg.  Mon- 
treal Electric  Co.  Ltd.,  Montreal. 


Type  No.  1  with  Push 
Button  Switch  attached 


Type  No.  2  with  Appleton  No. 
7650  Keceptacle  attached 


Type  No.  2  with  P.  &  S.  No.  Type  No.  2  with  Hubbell  No. 
577  Receptacle  attached        5418  Receptacle  attached 


More  Simplex  Electric  ranges.  Electric 
irons,  etc.  will  be  nsed  this  year  than  ever 
before. 

You  want  to  sell  your  proportionate  share. 
Educate  your  customers  early  in  Simplex 
goods  before  motor  trips  and  other  out- 
door '•distractions"  make  them  harder  to 
interest. 

You  want  enough  Simplex  appliances  to 
make  an  impressive  display. 

Send  in  your  order  now 

SIMPLEX  ELECTRIC 
HEATING  COMPANY 

BELLEVILLE,  ONT. 

CHICAGO,  15  S.  Desplaines  St.  CAMBRIDGE.  MASS. 

5AN  FRANCISCO,  612  Howard  St. 


ASK  US  about 

Efficient 

Lighting 

for  your  streets,  factory,  warehouse 
or  yard 

A.  H.  WINTER  JOYNER,  Ltd. 

76  Bay  Street,  Toronto 

"Consult  A  Specialist" 


Electrical  Supplies 
of  every  description 

A  few  of  our  specialties  : 
Moloney  High  Efficiency  Transformers 
Pass  &  Seymour  Electrical  Specialties 
Carbon  and  Tungsten  Lamps 
Rigid  and  Flexible  Conduit 
Condulets 
Harvey  Hubbell  Electrical  Specialties 

Large  stock  ;  prompt  shipments. 
Write  for  new  and  complete  catalogue  No.  3. 


Central  Electric  &  School 

Supply  Co.y  Limited 

36  Adelaide  St.  West,  Toronto 


THE  ELECTRICAL 

REPAIR  COMPANY  '"*^'Sk«"'"- 

Gentlemen  : — 

"V^AE  beg  to  announce  the  opening  of  our  new  premises  at  above  address  where  every  facility  is  installed 
for  the  rapid  handling  and  repair  of  any  electrical  apparatus.     Prompt  attention,  expert  advice,  with 
reliable  repair,  is  given  to  the  smallest  as  also  the  largest  enquiry. 

OUR  MOTTO  IS 

:  —  "  Rapid,  Reliable,  Repairs " 

Phone:    Adelaide  3183,  Day 
College  2235,  Night 

Soliciting  your  enquiries,  we  remain, 

Yours  etc.,  etc. 

The  Electrical  Repair  Co. 
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"This  Summer  Fm  Going  to 
Have  a  STANDARD  Fan!" 

Dozens  of  women  in  your  community  who  have  enjoyed  the  comfort  of 
"STANDARD"  Fans  in  the  homes  of  their  neighbors— who  have  read 
the  convincing  "STANDARD  "  advertising  in  the  magazines  have  made 
up  their  minds  to  own  "  STANDARD  "  Fans  this  season.  The  harvest 
is  ready  for  your  reaping,  if  you  handle  "  STANDARD  "  Fans. 


RobbiDS  &,  l!:!  vers 
'STANDARO  Fans 


Diioct  Cuirent  Style  "li' 


Direct  and  Alternating  Current 


Model  11  Alternating  Current 


We  are  arranging  for  representation 
now  in  open  territory.  Our  first  attention- 
compelhng  advertisement  to  Fan  users  is 
scheduled  to  appear  in  the  Saturday  Evening  Post,  May  3rd.  Other  strong  advertise- 
ments will  appear  throughout  the  selling  season. 

They  will  have  the  usual  result — a  rush  for  "STANDARD"  Fans  when  the  first 
hot  days  arrive.  The  time  is  short !  Write  to-day  for  full  details  about  our  dealers' 
proposition. 

The  Robbins  &  Myers  Co.,  Springfield,  Ohio 

We  also  manufacture  small  motors,  both  D.C.  and  A.C.,  for  all  purposes. 


The  Parmenter  Automatic  Wheel  Guard 

FOR  STREET  CARS 

[El 


Arrangements  for  the  manufacture  of  these  wheel  guards  have  been  made  with  the  Schofield-Holden  Machine  Co., 
Ltd.,  Toronto,  Canada,  under  Canadian  Patent  No.  1  31,381  Dated  Feb.  28,  1911  and  can  be  seen  in  operation 
at  their  factory  2  Carlaw  Ave.,  Toronto. 

These  wheel  guards  are  attached  to  the  truck  of  the  car  and  are  absolutely  automatic,  always  follow  the  rail  whether 
on  curve  or  straight  track. 

For  Full  Particulars  Address 

Parmenter  Fender  &  Wheel  Guard  Co. 

89  State  Street  *^  Boston,  Mass. 
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"Union"  Motors 

for  all 

Industrial  Purposes 


High  Efficiency 

Great  Overload  Capacity 
Ample  Ventilation 
Sound  Mechanical  Construction 
and  Smooth  Running 

Stock  of  standard  sizes  for  immediate 
delivery  at  Montreal,  Toronto,  Winnipeg. 

Dynamos 

Transformers 

Alternators  and 

Motor-Genator  Sets 

Supplied  to  order  at 

short  notice. 

Canadian  Union  Electric  Co. 

Limited 

Toronto— 122  Wellington  St.  W. 
Montreal— 9  St.  Nicholas  St. 


Mainer  Electric  Co.,  Limited 

Winnipeg— 61-3  Albert  St. 


RECO  FLASHERS 


FOR  ELECTRIC  SIGNS  AND 
DISPLAYS 


ADJUSTABLE 


SIMPLE 


DURABLE 


COLORED  LAMP  HOODS  ,  , 

GET  OUR  LATEST  BULLETINS  W 

Reynolds  Electric  Flasher  Mfg.  Co. 

Largest  Manufacturers  of  Flashers  in  the  World. 
Also  Manutacturers  ot  Billboard  Retiectors.  Time  Clocks, 
Translormers, Window  Displays,  etc. 

No.  1123  Broadway,  New  York.    No.  617-631  W.  Jackson  Blvd..  CHICAGO 


Columbia  Quality  Steel  Boxes 

— prompt  shipment  from  stock  in 
standard  sizes  and  styles  at  lower 
prices  than  you  have  been  paying. 


Ty  pe  A— The  usual  box  Type  P— A  medium  price  Type  C— A  hiRli-class  one, 
dust  tight  cover        box  with  a  door  and  trim      beaded  and  paneled 


Bushing 
for  all 
Knockouts 


Save  money  by 
Ketiing  aquainted 
TypeSW.    Steel,  with    with  the  line. 

Type  G.    With  a  beveled  natural  oak,  mahogany      Write  to-dav 
plate  glass  panel  in  door.       or  walnut  finish.  " 

COLUMBIA,  232  E.  144th  St.,  New  York 


HOPE 

Tapes  and  Webbings 


I 


for 


Electrical  Work 


Write  for  Samples  and  Prices 

Hope  Webbing  Company 

Providence,  R.I. 
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Pole  Line  Material 


We  can  furnish  any  quality  of  arms,  pins, 
brackets,  or  pole  line  hardware  you  call  for  if 
you  can  wait  for  factory  shipment,  but  stock  only 
which  carries  our  guarantee. 

This  includes:  Washington  Fir  not  less  than  85%  heart,  Georgia  Pine — Long  Leaf — not  less  than  75%  heart 
Kyanized — Spruce.    Pins  and  Line  Hardware — A  T  and  T  specifications. 


STUART-HOWLAND  COMPANY 


131  to  141  Federal  St., 


BOSTON 


Now  Made  in  Canada 


"y^y/'E  are  pleased  to  announce  that  we  have 
established  a  factory  in  Winnipeg  for 
the  manufacture  of  the  Hughes  Electric 
Stove,  Ranges  and  Radiators.  We  feel 
certain  that  our  Canadian  customers  will 
appreciate  the  establishing  of  this  factory  in 
Canada,  assuring  prompt  shipments  etc. 

The  1913  models  are  now  ready  and  contain 
many  valuable  improvements,  including  our 
new  and  perfected  heating  units. 

Write  for  our  special  Canadian 
prices,  bulletins,  etc. 


HUGHES  ELECTRIC  HEATING  COMPANY 


Winnipeg  Office:  902  Home  Street 


211-233  W.  Schiller  St.,  Chicago 


The  Lachute  Shuttle  Co.,  Limited 

Lachute  Mills    P.  Q. 

Manufacturers  of 

Cross  Arms— ^Space  Blocks — Birch  and  other 
Hardwood    Insulator  Pins  and  Brackets. 
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7— CEDAR  POLE  YARDS  IN  B.  C— 7 

For  prices  on  B.  C.  Cedar  Poles  address 
WESTERN  LUMBER  &  POLE  COMPANY 


GOOD 


service  is  essential  when  you  have  a 
pole  line  that  must  be  up  by  a  cer- 
tain date.     Then  the 


i  POLES 


must  be  right — no  culls,  no  doubt- 
ful ones.  Our  British  Columbia 
poles  are  without  an  equal  and  we 
can  ship  them 


Main  Office 


DENVER,  COLO. 


QUICK 


from  our  lo  Canadian  yards.  The 
market  is  growing"  stronger  right 
along. 

Better  get  our  prices  now. 

The  Lindsley  Brothers  Co. 


Spokane 


Washington 


The 


Canadian  Turbine 
Water  Wheel 


Normal  in  speed  and  discharge, 
giving  the  greatest  range  of  high 
efficiency  for  working  conditions. 

Conserve  the  Water  Powers. 


Write  for  Catalogue  and  References. 


CHAS.  BARBER  &  SONS,  Meaford,  Ontario 
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Big  Reduction  in  Price  on 
THORDARSON^S  MODIFIED 
Junior  Bell-Ringing  Transformers 

Why  it  is  Best 


What  is  Behind  it 


Much  original  thought,  close  observation  of  and 
contact  with  exact  service  conditions,  long 
experience  and  the  finest  materials  obtainable 
—  all  these  factors  have  been  brought  to  bear  in  the 
production  of  this  highly  improved  transformer. 
The  name  Thordarson  represents  the  most  approv- 
ed scientific  methods  and  painstaking  endeavors. 


The  new^  Thordarson  product  is  encased  m  solid 
casting,  is  fire,  fool  and  moisture  proof.  Always 
works  efficiently  and  the  current  consumed  will  not 
register  on  an  ordinary  meter.  Will  never  wear 
out  or  weaken  — these  truths  have  been  proved  in 
actual,  sustained  use.  Short  circuiting  cannot 
impair  them  in  the  least. 


Write  to-day  for  full  particulars  and  new  discounts. 
NEW  LIST  PRICE- $2.50 
For  Sale  by  all  leading  Electrical  Jobbers. 

THORDARSON  ELEC.  MFG.  CO. 


503  S.  Jefferson  St. 


Chicago,  III. 


"The  Recognized  Authority  on  Wiring  and  Construction'' 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 


Over  267,000  Sold 


By  H.  C.  Gushing  Jr. 


19th  Year 


Member  American  Institute  0/  Electrical  Engineers;  formerly 
Electrical  Inspector /or  Boston  Board  of  Fire  Underwriters 
and  Underwriters'  Tariff' Association  0/ New  York. 


19th  Edition 


1913  Standard  Wiring 

is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  191 2  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice. 

"It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 

$1.00 

News,  220  King  street  West,  Tofonto,  Canada 


Sent  to  any  address, 
postpaid,  on  receipt  of 


Leather  Cover 
Pocket  Size 


'The  Best  Book  on  Wiring  Ever  Produced"— E.  T.  BiBDSALL,  M.E.,  a.i.e.E. 


84 


THE    ELECTRICAL  NEWS 


He  TELEPHONES  instead  of  writing,  walking,  or  riding,  whenever  he 
can,  therefore  saves  energy  and  doubles  his  efficiency. 

The  more  subscribers  can  be  induced  to  telephone  the  greater  will  be 
the  demand  for  your  service  and  new  contracts. 

The  better  the  telephones,  the  greater  inducement  to  use  them,  and 
the  better  the  service,  the  greater  the  need  of  it  becomes.  Here  is 
where  really  fine  equipment  is  the  best  possible  directory  builder. 

The  telephone  today  is  not  used  but  a  fraction  of  what  it  will  be  a 
few  years  hence.  Therefore,  the  better  the  apparatus  ( which  means 
better  service),  the  faster  will  its  use  spread. 

Thousands  of  wasted  steps  are  taken  daily ;  thousands  of  pounds  of 
shoe  leather  worn  out  uselessly,  and  what  is  perhaps  the  most  im- 
portant of  all,  hours  of  valuable  time  are  thrown  away;  90  per  cent 
of  which  can  be  saved  by  telephoning. 

The  highest  class  telephone  service  known  to  the  telephone  field  to- 
day is  exemplified  in  the  Kellogg  equipment.  Every  part  in  its  con- 
struction is  sound. 

Send  for  our  bulletins.  They  are  REAL  sources  of  information.  Not 
merely  a  description  of  the  apparatus  but  simple  readily  understood 
explanations  of  its  operation. 


KELLOGG  SWITCHBOARD  &  SUPPLY  COMPANY 

MAIN  OFFICE  AND  FACTORY:  CHICAGO 

RECINA  BRANCH  :  DEERINC  ELECTRIC  LIMITED         -         WINNIPEG  BRANCH  :  HOUSTON  &  COMPANY,  LIMITED 
VANCOUVER  BRANCH:  B  C.  HOLST  &  COMPANY  43  LEICH-SPENCER  BLOC. 
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KRANTZ 

Switch  Boards 

and 

Panel  Boards 


Specify  a  KRANTZ, 
WHY? 

Because  "  Krantz  "  Switch  Boards 
and  Panel  Boards  are  the  recognized 
standard,  always  reliable  and  comply 
with  every  requirement  of  the  Under- 
writers' Association. 

They  are  used  in  many  of  the  largest 
institutions,  office  and  government 
buildings  throughout  Canada  and 
the  United  States. 

All  enquiries  given  prompt  and  careful  attention. 

Canadian  Agents : 

The  C.  H.  L.  Keeler  Co. 

Limited 


Toronto,  Ontario 


Use  the  Railway's 
Trolley  Poles 

as  the  basis  of  your  new  street 
lighting  system.     You  can  easily 
convert    them    into  attractive 
Mazda  Lamp  Standards  or 
wIre         arc  lamp  supports  by  use 
of 

ERECO 
Combination 
Railway 
Lighting  Pole 
Fixtures 


This  system,  besides  saving 
you  the  expense  of  under- 
ground construction,  gets  the 
wires  up  out  of  the  way  of 
traffic,  where  they  are  practi- 
cally unnoticeable  and  the  curb 
line  is  not  crowded  with  separ- 
ate lighting  standards. 

The  progressive  railway  man- 
agement will  gladl)-  co-oper- 
ate with  you  with  this  object 
in  view. 

Design  No.  10127. 

Electric  Railway  Equipment  Co. 

Cincinnati,  Ohio 

Designers  Manufacturers 

Ciuiadiaii  Uopi  i'sciitativt's  : 

Dawson  &  Co.,  Limited,  Montreal,  Winnipeg 
N.  Y.  Office,  30  Church  St.,  Hudson  Terminal  Bldg. 
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Electrical 

Special 

Mechanical 

Directory  of  Engineers 

Interests 

• 

Cbarks  H.  VDUM 
Perdval  H.  IDitcbell 

Consulting  and  Sopervising 
Cnginttrs 


Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering. 


Traders  Bank  Building,  Toronto 


Charles  F.  Gray 

CONSULTING  ELECTRICAL 
ENGINEER 

Suite  1005  WINNIPFH 
Union   Trust   Building.   "  *  1^  ^  1  1  t  Vj 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  H.  LARMONTH 

Consulting  Engineer 

Construction  supervision  of  Electric  Light, 
Electric  Railway  and  Gas  Plants. 

542  Confederation  Life  Bldg.,  Toronto 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervisicn. 
Suite  loi,  Board  of  Trade  BIdgf.,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6717  70J  Canadian  Express 

Bldi:.,MontreaI.P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Craig  St.,  Montreal 


JAS.  C.  ARMSTRONG 

Consulting  Engineer 
ELECTRICAL  MECHANICAL 
Water  Powers,  Street  Railways  &  Cement  Plants 

Reports  for  Financing,  Plans,  Specifications, 
Inspection,  Supervision  and  Management 

Toronto  Office.     1203  Traders  Bank  Building 

Bell  Phone  Main  1965. 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E.,  M.Am.  Electro-Chemical  Soc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Kailroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIP  PLACE  MONTREAL 


BOWRING  &  LOGAN 

ENGINEERS 

Municipal  and  Private  Power  Schemes 

Reports,  Plans,  Specifications  and 
Management  during  Construction 

Head  Office:— 3Z2  Donald  St.,  WINNIPEG 
Sub  Office :— 43  Victoria  St  ,  Toronto 


R.  A.  ROSS  &  CO. 

Consulting  Engineers 


MECHANICAL 
HYDRAULIC 
REPORTS 


STEAM  ELECTRIC 
EXAMINATIONS 
VALUATIONS 


80  St.  Francois  Xavier  Street,  Montreal 


P.  W.  SOTHMAN  J.  A.  BRUNDIGE 

F.  p.  Mansbendel 

p.  W.  SOTHMAN  &  CO. 

ENGINEERS 

Hydro-Electric  Development 
High  Tension  Power  Transmission 
Supervision  and  Management 
KENT  BUILDING  TORONTO 


Cecil  B.  Smith     J.  G.  G.  Kerry     W.  G.  Chace 

Smith,  Kerry  &  Chace 

Engineers 

Hydraulic.  Steam,  Electric,  Municipal,  Railway 
Toronto;  Vancouver;  Boise,  Idaho; 
Portland,  Oregon 


FINE 

'BANK.OFFICC 

OOUflT  HOUSE  &      ^  <7n^.i^r^^inrirbW 

ORUG  STORE  FITTINGS.  ll-i^^SEND  FOR  CAoff^ 


OFFICE.  SCHOOL 

CHURCH&lODGEfURNITUfl 


James  F.  Lawson  Henry  J.  W  elch 

LAWSON,  WELCH  &  COMPANY 
CHARTERED  ACCOUNTANTS 


TRUSTEES  AND 
FINANCIAL  AGENTS 

Crown  Life  Bldg., 
Yonge  and  Colborne  Sts. 


Toronto 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ESTABLISHED  1849. 

BRADSTREET'S 

Ottlcts  Tbrougbout  ibe  CIvlllxtd 
Wortd. 

Executive  Office  : 
Nos.  346  and  348  Broadway,  New  York  City  U.S  A 

THE  BRADSTREET  COMPANY  gathers  infor 
mation  that  reflects  the  Snancial  condition  and  the 
controlling  circumstances  ot  every  seeker  of  mercan- 
tile credit.  1  ts  business  may  be  deflned  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring,  verifying  and  promulgating  tnforniation 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished 
and  are  available  only  by  reputable  wholesale 
jobbing  and  manufacturing  concerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Offices  in  Canada  :  Halifax,  N.S. ;  Hamilton,  Ont. 
London,  On-t. ;  Montreal.  Que. ;  Ottawa,  Ont. ;  Que- 
bec, Que. ;  St.  John,  N.B  ;  Toronto,  Ont. ;  Vancou- 
ver, B.C.;  Winnipeg,  Man.; Calgary,  Alta.;  Edmon- 
ton, Alta. 

THOS   C  IRVING, 
Gen.  Man,  Western  Canada,  Toronto 


Try  an  Ad  in  the 
ELECTRICAL  NEWS 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PAIENI  LITIGATION 

SEND  FOR  HAND  BOOK 


ATE  NTS 


PHONE 

MAIN 

2582 


RIDOUT  8c  MAYBEE 

59  Yonge  Street 
TORONTO,      .       .       .  CANADA 
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Power  With  Economy 


"Mirrlees-Diesel" 
Crude  Oil  Engines 


11^' 


Four  Cylinder,  200  b.  h.  p.  "Mirrlees-Diesel"  Oil  Engine,  as  supplied  to  the 

Moose  Jaw  Electric  Railway  Go. 

ENGINES  NOW  SUPPLIED  AND  ON  ORDER  IN  CANADA : 


NO.  OF 
ENGINES      TOTAL  B  H.  P. 


SUPPLIED  TO 

650  Town  of  Yorkton,  Sask. 

900  Moose  Jaw  Electric  Ry.Co. 

100  Town  of  Scott,  Sask. 

100  Town  of  Wilkie,  Sask. 

480  Town  of  Battleford,  Sask 


NO.  OF 

ENGINES      TOTAL  B.  H.  P 


SUPPLIED  TO 

150  Town  of  Melfort.  Sask. 

200  Town  of  Vernon,  B.  C. 

200  Town  of  Penticton,  B.  C. 

150  Sask.  Clay  Products  Co. 


The 


Write  for  fully  illustrated  catalogues  and  detailed  information  to 

Canadian  Boving  Company,  l 


t  mi  ted 


Head  Office;  164  Bay  Steert,  Toronto 
13  Hochelaga  Street,  Moose  Jaw  448  Seymour  Street,  Vancouver 

Mexico  City      Wellington      Cairo      London,  Eng.      Tokyo      Johannesburg     Rio  de  Janiero 
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Steel  Cabinets 


HIGH  QUALITY 

with 

SIMPLICITY 

and 

EASE  OF  INSTALLATION 

We  also  manufacture 

Meter   Control  Panels, 
Switch  Boards, ' 
Knife  Switches, 
Theatre  Boards, 
Battery  Charging  Panels. 

Write  for 

Catalogue  No,  18.  jff 

On  Special  Material 

Use  our  Same-Day-Received  Quotation  Service. 

FRANK  ADAM  ELECTRIC  CO. 

St.  Louis,  Mo.,  U.S.A. 


Transmission  Towers 


DOUBLE  CIRCUIT  TOWER 
One  of  3,300  Towers  furnished  for 
the  300  mile  Transmission  Line  of  the 
Hydro  Electric  Power  Commission  of 
Ontario  Transmitting  a  110,000 
voltcurrenttromNIAGARA  FALL 
to  the  principal  cities  of  ONTARIO. 

The  largest  single  order  of  Trans- 
mission" Towers  ever  placed 


Hot  Galvanized  or  Painted 

Estimates  furnished  on 
application 


The  Canadian 
Bridge  Co. 

Limited 

Walkerville,  Ontario,  Canada 

Manufacturers  of 

steel  railway  and 
highway  bridges 

Structural  Steel  of  all  kinds 


TURBINE  PUMPS 


"RELIABILITY"  is  the  strongest  feature  of  "INGLIS"  Steam  and  Motor  Driven  Pumps. 
They  are  guaranteed  to  give  reliable  and  satisfactory  service. 
Write  us  for  particulars. 

The  John  Inglis  Company,  Limited  BSuermake^s 

H  Strachan  Avenue,  TORONTO,  CANADA 
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TRANSMISSION  TOWERS 


Galvanized  and  Painted 


STEEL  STRUCTURES  "'^""^ 


description 


Founded  1802 


WM.  B.  SCAIFE  &  SONS  CO. 


New  York  Office,  26  Cortlandt  St. 


PITTSBURGH,  PA. 


Engines  of  All  Types 

for 

Electrical  Service 

BOILERS  —  HEATERS  —  PUMPS 
TANKS  AND  STACKS  . 

E.  Leonard  &  Sons,  London,  Can. 


AGENCIES : 


St.  John,  N.B.     Montreal  Toronto 


Winnipeg 


Calgary  Vancouver 


Special  Prices 

on  Electrical  Books 


The  Following  Books  are  Offered  Subject  to 
Previous  Sale 

The  Steam  Turbine,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,   Green   &  Co.,  294  pages,   illustrated.     Price  $1.00. 

Telegraphy,  bp  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright,  M.A. 
Published  in  1905  by  Longmans,  Green  &  Co.,  504  pages.  Price 
.$1.00. 

Electro-Dynamos,  by  Charles  Ashley  Carus-Wilson.  Published  in  1S9S 
by  Longmans,  Green  &  Company.     298  pages,  Price  50c. 

Elementary  Lessons  in  Electricity  and  Magnetism,  by  Silvanus  P. 
Thompson.  Published  in  1895  by  MacMillan  &  Company,  628 
pages,  illustrated.     Price  50c. 

Electric  Lighting  &  Heating,  by  Sydney  F.  Walker,  Published  in 
1907  by  Norman  W.  Henley  Publishing  Company.  438  pages, 
illustrated.     Price  $1.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.M.,  Ph.D. 
Publislied  in  1908  by  American  School  of  Correspondence.  236 
pages,  illustrated.     Price  .$1.00. 

Telephone  Law,  by  A.  H.  McMillan.  Published  in  1908  by  McGraw 
Publisliing  Company.     332  pages.     Price  $1.50. 

Explanations  of  Switch  and  Signal  Circuits.  Publislied  in  1907  by 
Doran  &  Kasner.     140  pages.     Price  40c. 

Practical  Methods  of  Electro-Chemistry,  by  F.  M.  Perkin,  Ph.D  Pub- 
lished in  1905.    322  pages.    Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max.  Planck.  Published  in  1903. 
272  pages.     Price  $1.00. 

Text-Book  of  Electrochemistry,  by  Svante  Arrhenius.  Published  in 
1902.     .344  pages,  illustrated.     Price  $1.00. 

HUGH  C.  MacLEAN,  LIMITED 

220  King  Street  West  -  Toronto,  Ontario 


Vertical,  Forced  Lubrication 

Quick  Revolution  Engines 

With  Combined  Throttle  and  Expansion  Governor 

These  engines  are  giving  excellent  service  wherever  installed.  They  are  built 
for  service  and  are  economical  in  consumption  of  steam  and  require  little  or 
no  attention  while  running.  The  materials  used  are  in  accordance  with 
British  Admiralty  Specifications.     Ask  for  detailed  information. 

All  Engines  are  Tested  under  Steam  before  leaving  our  works 

THE  GOLIHE  &  McCULLOCH  COMPANY,  LIMITED 

Head  Office  and  Works :  Gait,  Ontario,  Canada 

Branches: —Toronto      Montreal      Winnipeg      Vancourer   and    St  John,  N.B. 
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Westinghouse 

Portable  Ozonizers 

The  public  has  been  awakened 
to  the  importance  of  pure  air 
indoors  and  are  ready  to  buy 

Westinghouse  Ozonizers. 


WesMriKhouse  I'lirtable  Ozonizcr 
(White  Enamel  Finish.) 

One  of  these  ozonizers  will  produce 
sufficient  ozone  to  purify  the  air  in  a 
room  of  ordinary  heigfht  40  feet  square. 
A  switch  on  top  of  the  case  reg-ulates 
the  output  in  ratio  of  one  to  four. 
They  operate  without  the  noise  of 
moving"  parts  and  may  be  left  running 
in  a  bedroom  without  the  slightest 
disturbance. 

Besides  removing  odors,  ozone  attacks 
any  bacteria  or  germs  that  may  be 
present,  making  the  atmosphere  sterile 
and  healthful. 

Westinghouse  Portable  Ozonizers  are 
made  in  two  standard  styles,  one  with 
a  polished  mahogany  finished  top  and 
bottom,  with  the  metal  part  of  the  case 
a  dull  black,  suitable  for  offices,  clubs, 
schoolrooms,  churches,  theatres,  etc.  ; 
the  other  style  is  white  enamel  all 
over,  appropriate  for  hospital  wards 
and  bedrooms. 

Folder  4242  for  full  particulars 


Westinghouse 


Electric 


Drawn 

Steel 

Frame 


ans 


The  light  weight  and  pleasing 
design  of  these  drawn  steel  frame 
fans  made  them  great  sellers  last 
season. 


Desk  and  Bracket  Fan 


Central  Stations  and  Dealers  who 
standardize  on  Westinghouse  Drawn 
Steel  Frame  Fans  have  a  .decided  ad- 
vantage. These  fans  are  30  to  40  per 
cent  lighter  than  cast  iron  frame  fans  ; 
they  are  highly  efficient  and  cover  the 
field  with  a  complete  line,  including 
the  following  types  : 


Desk  and 

Bracket 

Residence 

Six  Blade 
Mechanical 

Oscillating 
Air  Operated 

Oscillating 


(  8-inch 
{  12-inch 
1 16-inch 
( 12-inch 
1  16-inch 
/  12-inch 
\  16-inch 
J  12-inch 
1 16-inch 


Telephone  Booth  8-inch 

reiHnfi-/32and56in.  A.  C. 
oeiling  1 ^  ^^^^  ^  ^ 

Floor  and  / 56-inch  A.  C. 
Counter  Column  \  57-inch  D.  C. 

C12-inch  and  16-inoh 
Exhaust  J  Blackman  Blades 
Fans  j  12-inch  and  16-inch 

I,  Westinghouse  Blades 


Send  for  Art  Circular  1165,  Folders 
4100  and  4101,  Flyers  4232  and  4244, 
and  other  advertising  helps  and  ask 
about  our  attractive  contract  proposition. 


Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 


Toronto 


Montreal 


Ottawa 


Halifax 


Winnipeg  Calgary 


Vancouver 


Traders  Bank  Bldg.    52  Victoria  Square    Ahearn  &  Soper,  Ltd.    Telephone  Bids.    1S8  Portage  Ave.  E.    311  8th  Ave.  W.     Bank  of  Ottawa  BIdg. 
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DON'T  READ  THIS 

It's  a  waste  of  time  if  you  have  no  Electrical  Equipment,  motors, 
lights  or  phones. 

BUT  YOU  HAVE  ? 

GOOD  I 

You'll  be  interested  then  in  the  fact  that  there's  a  firm  with  every  appliance  for  thor^ 
ough  quick  repairs  to  motors  and  dynamos  of  any  make  or  style  and  longing  to 
become  acquainted  with  you. 

We  have  a  staff  of  Experts  available  for  out  of  town  repairs.  Also  a  complete 
stock  of  supplies,  fuses,  lamps,  etc.    Write  us  for  bargains  in  used  machinery. 

The  Electrical  Maintenance  &  Repairs  Company^  Limited 


Long  Distance  Phones  A-902-903 


162  Adelaide  Street  West,  TORONTO 


Nights,  Sundays  and  Holidays 
Geo.  T.  Dale,  Mgr.  Beach  172.3 


Renold  Patent  Silent  Chain 


RELIABILITY 


DURABILITY 


EFFICIENCY 


125  H.P.  RENOLD  SILENT  CHAIN  Driving  Wire  DrawinK  Frame.    One  of  Seven 
Similar  Drives  in  Prominent  Canadian  Plant.) 


Repeat  Orders  from 
Users  of  Drive  Illus^ 
trated  are  Best  Evi« 
dence  of  Satisfaction 
Given  Under  Most 
Severe  Conditions. 


This  Drive  which  has 
been  in  continuous 
(Night  and  Day)  opera- 
tion since  September, 
1908,  frequently  trans- 
mits 50-75%  overload. 


Write  for  Catalogue 


JONES  6  GLASSCO,  Engineers, 

We  stock  Chain  and  Repairs 


Sole  Canadian 
Agents 


MONTREAL 


(REGISTERED) 
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We  can  keep  you  running  while  we 
make  your  repairs. 

Our  repairs  will  keep  you  running  sat- 
isfactorily afterwards. 


Fred.  Thomson  &  Co. 

326,  328,  330  WEST  CRAIG  STREET        -  -  -  MONTREAL 

Phones  Main  3149  and  6817      Night  Phone,  Westmount  518  and  3666 


Let  us  quote  you  on 
second  hand  


GENERATORS, 

MOTORS, 

ARC  LAMPS,  Etc. 


WE  HAVE  THE  LARGEST  STOCK  IN  CANADA 


I    Still  Another  Circuit  on  which  Service  Interruptions  i 

1     are  minimized,  and  lines  kept  alive  through 
=     the  use  of 


THE  diagram  here  presented 
shows  a  typical  circuit 
equipped  with  G  &  W  Type  "S 
Detachable  Pot  Heads  as  discon- 
nectives  for  taps  and  for  switch- 
ing purposes  where  feeders  are 
out  of  service. 

The  use  of  G  &  W  Specialties 
prevents  loss  of  time  in  locating 
trouble  and  saves  you  money  by 
keeping  your  lines  alive.  No  cut- 
ting or  re-splicing  of  cables. 

These  devices  are  fully  described  in  Cata 
log  No.  7.     Have  you  a  copy? 


G  &  W  Electric  Specialty  Co. 

6308-10  Washington  Avenue,  CHICAGO 


J 

1 

 ; 

WE  MAKE  NON-DETACHABLE 
POT  HEADS  ALSO. 


Generation,  Transmission  and  Application  of  Electricity 


6i 


Smith" 
Francis  Turbines 


Power  house  of  the  Metropohtan  Water  and  Sewerage 
Board,  Clinton,  Mass.  (now  owned  by  State  of  Massachu- 
setts), where  we  have  four  hydraulic  turbine  units,  each  of 
1 600  Horse  Power,  under  1  00  ft.  head,  in  constant  opera- 
tion.   Turbines  designed  for  heads  from  5  feet  to  600  feet. 

SEND  FOR  BULLETIN  N 

S.  Morgan  Smith  Co.,  York,  Pa. 

Branch  Offices:  176  Federal  St.,  BOSTON,  Mi\SS. 

614  American  Trust  Bldg.,  CHICAGO 


Lightning  ^  Arresters 

Give  Protection  When  Needed 


Your  "  Lightning  Troubles " 
at  an  End 

Anticipate  probable  trouble  by  pro- 
tecting your  line  with  C.G.E.  Light- 
ning Arresters.  They  represent  the 
Latest  Ideas  in  Protective  Apparatus 
and  have  long  been 

"THE  STANDARD." 


Type  M  Form  D  : 
D.  C.  Arrester 


(irudcil  Shunt  IJes 
ance  Multitjnp  .\.  (' 
An  ester  Form  F-l. 


Canadian  General  Electric  Co.,  Limited 

HEAD  OFFICE        -  TORONTO 


Montreal 


Halifax 
Calgary 


Ottawa 
Edmonton 


Cobalt 
Vancouver 


Porcupine 
Victoria 


Winnipeg 
Nelson 


Regina 
Prince  Rupert 


Saskatoon 
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Electrical 

Wires  and  Cables 


Bare  and  Insulated  Copper  Wires  and  Cables. 

Bare  and  Insulated  Electric  Wire  and  Cables  for 
Aerial  and  Underground  Use. 

Railway  Feeder  and  Trolley  Wire. 

Weatherproof  Magnet  and  Rubber  Covered  Wires 
and  Cables. 

Incandescent  and  Flexible  Cords. 

Telephone,  Telegraph,  Lighting,  Power  and  Street 
Railway  Wires,  Cables  and  Equipment. 


Eugene  F.  Phillips  Electrical 
Works,  Limited 

MONTREAL         -         -  CANADA 


Branches:   HALIFAX    TORONTO    WINNIPEG  VANCOUVER 
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Cat.  No.  98 


Cat.  No.  66609 


Cat.  No. 


A 


99 


BENJAMIN 

IN  TIME 
SAVES 
NINE  KINDS  OF 
TROUBLE 


Your  troubles  were  considered  when 
every  "  Benjamin  "  device 
was  designed. 
Every  "  Benjamm "  device  is  a  real 
trouble  saver. 

CATALOG  C-21 

is  full  of  them. 

Look  through  your  copy. 


Cat.  No.  597 


BUY  BENJAMIN  " 

Made  in  Canada 
FROM   YOUR  JOBBER 


Cat.  No.  92 


Cat.  No.  9-0-3 


Cat.  No.. 68224 


Benjamin  Electric  Mfg.  Co. 

of  Canada,  Limited 

11-17  Charlotte  Street,  Toronto 
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Glass  Case— Top  Connections 


Steel  Case — Top  or  Bottom  Connections 


Three  Phase  Pole  or  Station  Trarsformers 


Ferranti 
Meters 

Accurate  and  Reliable 

Ferranti  Meters  embody  that  simplicity  of 
conflruction  which  assures  perfed;  accuracy  and 
permanent  reliabihty.  Their  efficiency  under 
light  or  heavy  loads  of  short  or  long  duration  has 
been  proven  to  the  satisfaction  of  hundreds  of 
con^ant  users. 

Cyclometer  or  clock  dials  ;  top  or  bottom 
conne<ftions. 

Every  meter  carefully  inspected  and  tested 
before  leaving  our  fadtory. 

Prompt  shipments  made  from  our  large 
ftocks  at  Toronto  and  Winnipeg. 

Ferranti 
Transformers 

Efficient  and  Economical 

Of  all  transformers  the  three  phase  type  is 
the  mo^  economical  to  operate  and  mo^  saving 
in  construdtion  co^s. 

The  efficiency  of  Ferranti  Three  Phase 
Transformers  is  apparent  because  of  the  great 
redudion  in  energy-loss.  The  transmission  line 
thus  equipped  is  invariably  a  profitable  one. 

All  coils  are  wound  with  copper  of  ample 
sedlional  area,  thereby  reducing  copper  losses  to 
a  minimum. 


Write  for  Further  Particulars  and 
let  us  make  an  estimate  for  you. 

The  Ferranti 

Electrical  Co, 

of  Canada,  Limited 

90  Sherbourne  St. 
TORONTO 
and 
56  Albert  St. 
WINNIPEG 
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Ajax  Cross-Arm 


Jupiter  Insulator    Swinging  Insulator 


Triple  Insulation  Ann  HiKh  Voltage  Insulator 


Fixed  Pin  Clamp  Arm 


Lamp-Stipportiiig 
Pulley  with 
Clamp  Knob 


Pole  Windlass 


Write  Cutter 

Into  the  Specifications 
For  Your  Next  Lot  of 
Pulleys  and  Windlasses 
Insulators  and  Cross  Arms 
Pole  Line  Material 

Do  this,  and  you  will  begin  to  put  your 
line  construction  on  a  permanent  basis. 

Every  piece  of  Cutter  material  put  on 
the  market  is  designed  for  long,  hard  ser- 
vice— all  dmiensions  are  liberal — all  material 
carefully  selected — all  workmanship  of  the 
very  best. 

Pages  3 1  to  40  of  our  Catalog- 
No.  12  go  into  detail — pages  i  to  30 
and  4 1  to  136  are  interesting  too. 
Ask  us  to  send  Catalog  No.  12. 

George  Cutter  Co. 

423  Notre  Dame  Street 

South  Bendy  Indiana,  U.  S.  A. 
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We  specialize  as  follows:  

Street  Railway  Supplies  Pole  Line  Material 

Hot  Point  Heating  Apparatus 
Tungsten  and  Carbon  Lamps 
Lighting  Fixtures  Wires  and  Cables 

Arc  Lamps  and  Carbons 
General  Supplies  of  all  kinds 

Car  Heaters  and  Trucks 
Headlights  and  Panel  Boards 
Telephones  and  Transformers 


Let  us  quote  you  prices.    It  will  save  you  money. 

Dawson  &  Company,  Limited,  MinTrefl 


Monarch  Electric  Co.,  Ltd. 


St.  Lambert,  P.  Q. 

Phone  Main  398S  Montreal  Exchange 


District  Montreal 


A  few  of  the  Monarch  Canadian  Made  Specialties  manufactured  in  this,  our  own  building,  are: 

Sockets — Rosettes — Attachment  Plugs 
Lamp  Guards — Knife  Switches 

Oil  Circuit 
B|  w^mm^.^  Breakers 

Switchboard  Accessories 


Switchboards 


Transformers 

for  Instruments 
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Many  Fires  Have 
Started  This  Way 

A  guest  at  a  hotel  takes  a  lamp  out  of  a 
socket,  attaches  an  electric  iron  or  other  heat- 
ing device,  and  leaves  the  room  with  the  cur- 
rent on. 


The  result  is  usually  a  fire,  or  at  the  very 
least  a  scorching  of  the  dresser,  blowing  of  fuse,  etc. 

Such  fire  hazard,  not  to  mention  theft  of  the  lamps,  etc.,  can  be  absolutely  prevented  by  use 
of  the 


"The  socket  that  locks" 

FOR  SALE  BY  ALL  JOBBERS 

Carried  in  Canada  by  the  jobbers  listed  below  who  will  gladly  give  you 
further  information  and  give  you  the  names  of  Canadian  installations. 
For  free  booklet  use  the  coupon. 


John  Starr,  Son  &  Co.,  Limited 

St.  John  Railway  Company 

Mechanics  Supply  Company,  Limited 

Dawson  6?  Company,  Limited 

Central  Electric  6?  School  Supply  Company 

Mainer  Electric  Company 

Dawson  &  Company 

General  Supplies  Limited 

Cope  6?  Son 


Pass  &  Seymour, 

Main  Office  and  Works : 

Solvay,  New  York,  U.  S.  A. 


New  York  City 
178  Fulton  Street 


San  Francisco 
Rialto  Building 


Chicago,  700  West  Jackson  Blvd. 


Halifax 
St.  John,  N.  B, 
Quebec 
Montreal 
Toronto 
Winnipeg 
Winnipeg 
Calgary,  Alta. 
Vancouver 


^    ^N-      ^^-^      ^i.^     ^-.O  ^v>^ 


8 


THE    ELECTRICAL  NEWS 


ALPHABETICAL    LIST   OF  ADVERTISERS 


Adam  Electric  Co.,  Frank  B   29 

Canadian  AUis-Chalmers   21 

American  Conduit  Company  

Archbold  Brady  Company   71 

Appleton  Electric  Company   10 

Barber  &  Sous,  Charles  

Bell  Electric  Motor  Company  ....  29 

Benjamin  Electric  Mfg.  Co   3 

Benson  Company,  Alex.  R   80 

Booth  Felt  Company   71 

Boston  Insulated  Wire  &  Cable  Co.  70 

Bowring  &  Logan   75 

Bradstreets  ,.   ..   ..   ...   75 

Brandeis,  Charles   75 

British  Aluminium  Co  

Campbell  Electric  Company   77 

Cameron  Lumber  Company   73 

Canada  Wire  &  Cable  Co  

Canadian  Billings  &  Spencer  ....  80 

Canadian  Boving  Company  

Canadian  Bridge  Company  ■.  80 

Canadian  British  Engineering  Co.  .  30 
Canadian   Crocker   Wheeler   Co.    . . 

Can.  General  Electric  Co  1-14-15 

Can.  H.  W.  Johns-Manville  Co.  . .  . 

Can.  Moloney  Electric  Company  . .  12 

Can.  Sunbeam  Lamp  Co   25 

Can.  Tungsten  Lamp  Company  ...  17 

Canadian  Union  Electric  Co   76 

Canadian  Westinghouse  Company  . 

Can.  Office  &  School  Furniture  Co.  75 
Central  Electric  &  School  Supplies 

Company   74 

Carney  Company,  B.  J   72 

Century  Electric  Company   73 

Chamberlain  &  Hookham  Meter  Co. 

Limited  

Chapman  &  Walker,  Limited  ....  22 

Chicago  Fuse  Mfg.  Co   74 

Clermont  Sewer  Pipe  Company  . .'  .  10 

Cleveland  Armature  Works   67 

Columbia  Metal  Box  Co  

Conduits  Company  Limited   9 

Crawford  Cedar  Company   72 

Crouse  Hinds  Company  

Cutter  Company,  Geo.   5 

Cutter  Company   18 

Cutler-Hammer  Mfg.  Co  

Dawson  &  Company   6 

Daum  Company,  A.  F   68 

Devoe  Switch  Company  

D.  P.  Battery  Company   74 

Dossert  &  Company   68 

Duncan  Electric  Co.,  Ltd  

Eldridge  Electric  Mfg.  Co   76 

Electric  &  Ordnance  Accessories  Co.  24 

Electrical  Engineers  Equipment  Co.  34 

felectrical  Fittings  Co   28 

Electrose  Mfg.  Co  

Elec.  Maintenance  &  Repairs  Co.  . .  83 

Electrical  Products  Company   23 

Electrical  Repair  Company  


Electric  Railway  Equipment  Co.  . . 
Electric  Service  &  Supplies  Co.  . .  . 
Electric  Railway  Improvement  Co 
Electrical  Testing  Laboratories  . 
Electric  Vehicle  Assn.  of  America 
Eng.  Equipment  &  Supply  Co.  . . 
Engineering  Works  of  Canada  . . 
Escher  Wyss  Company  


34- 

77 

75 


20 


Ferranti   Electrical  Company    . . 


G.  &  W.  Specialty  Company  

Gest,  G.  M  

Gillinder  &  Sons,  Inc   29 

Goldie  &  McCulloch  Co   79 

Gordon,  James  C.  &  Co  

Gray,  Charles  F   75 

Greene,  E.  A.  &  Company  

Hamilton  Company,  William   76 

Harris  &  Company,  N.  W   32 

Holophane  Company   16 

Holtzer-Cabot  Electric  Co.  ....   . . 

Hope-Webbing  Company  

Hubbard  &  Company   33 

Hughes  Electric  Heating  Co.'   32 

Imperial  Wire  &  Cable  Co  

Inglis  Company,  John   81 

International    Engineering  Works, 
Limited   16 

Jefferson  Glass  Company   31 

Jones  &  Glassco   91 

Jordan  Bros   79 

Joyner  Limited,  A.  H.  Winter  ....  81 


Kellogg  Switchboard  &  Supply  Co. 

Kelsch,  R.  S  

Keeler  Company,  C.  H  

Kent  Bros  

Keystone  Mfg.   Company    . .    . . 

Klein  Co.,  Ltd.,  P.  H  

Klein,  Mathias  &  Sons  

Kilmer,  Pullen  &  Burnham  . .   . . 


27 


Lachute  Shuttle  Company  . .  . . 
Lafayette  Electric  Company  . .  . 
Lancashire  Dynamo  &  Motor  Co. 

Larmonth,  J.  H  

Lawson,  Welch  &  Company  . .  . 
Le  Valley  Vitae  Company  . .    . . 

Leonard  &  Sons,  E  

Lewis,  G  

Lindsley  Brothers  Company  . .  . . 
Lombard  Governor  Company  . .  . 


Mainer  Electric  Company  

Marshall  Davis  Company  

McGill  Manufacturing  Co  

Metropolitan  Engineering  Co.  . . 
Mitchell.  Chas.  H.  &  Percival  H. 


30 
29 

74 
7 


10 

70 
75 
75 
78 
81 
30 
73 
80 


20 
24 
74 
84 
75 


Monarch  Electric  Company  . . 

Naugle  Pole  &  Tie  Co  

National  Pole  Company  . .    . . 
National  X-Ray  Reflector  Co.  . 
Northern  Aluminium  Company 
Northern  Electric  Company  . . 


72 
72 

78 
19 


Ohio  Brass  Company  

Ontario  Lantern  &  Lamp  Co   69 

Ottawa  Car  Company   82 

Packard  Electric  Company   11 

Pass  &  Seymour   7 

Philadelphia  Electric  Mfg.  Co   81 

Phillips  Electrical  Works,  Eug.  F.  . .  2 
Pittsburg    High    Voltage  Insulator 

Company   72 

Pittsburg  Lamp,  Brass  &  Glass  Co.  23 

Pringle  Co.,  R.  E.  T   32 

Pure  Carbon  Company   71 

Reynolds  Electric  Flasher  Mfg.  Co.  67 

Ridout  &  Maybee   75 

Robertson  Limited,  J.  M  :.   .  75 

Robbins  &  Meyers  

Ross  &  Company,  R.  A   75 

Royal  Typewriter   78 

Sammett,  M.  A  ■   75 

Scaife,  Wm.  B  

Schofield,  Frank  G   30 

Siemens  Co.  of  Canada,  Limited  . . 

Simplex  Electric  Heating  Co   73 

Smith  Co.,  S.  Morgan   1 

Smith,  Kerry  &  Chace   75 

Sothman  &  Company,  P.  W   75 

Standard  Underground  Cable  Co.  of 

Canada   71 

Standard  Wiring   79 

Starr  Son  &  Company,  John   72' 

Steel  Company  of  Canada   26 

Sterling  Telephones  

Stuart  Howland  Company  

Sundh  Electric  Comapny  

Thompson,  Clarence   75 

Thomson,  Fred  &  Co  

Thordarson  Mfg.  Company   23 

Toronto  &  Hamilton  Electric  Co.  . .  10 

Trolley  Supply  Company   78 

Tungstolier  Company   26 

Vickers  Limited  

Walpole  Rubber  Company   80 

Waterous  Engine  Works  Co   83 

Watson  Jack  &  Company   77 

Wagner  Electric  Mfg.  Co   13 

Weidman,  H   29 

Western  Lumber  &  Pole  Co   73 

Weston  Electrical  Instrument  Co.  . .  69 

White,  T.  C  


The  Best  Endorsement  of  the  value  of  the  "Electrical  News"  as  an  advertising 

medium  is  the  above  List  of  Advertisers 


THE    ELECTRICAL  NEWS 


Calgary  Furniture  Store- A  "G  ALVA  DUCT"  Building 


^GALVADUCT" 

AND 

"LORICATED" 

The  two  brands  that  stand  for  what  is  latest  and 
best  in  conduits. 

"GALVADUCT"— The  most  perfect  interior  con- 
struction conduit  on  the  market. 

''LORICATED^   A  high-class  interior  construct- 
ion conduit  of  the  enamelled  type. 

Always  use  Galvaduct  or  Loricated 

Conduits  Company 

Limited 

Toronto      -  Montreal 


lO 


THE    ELECTRICAL  NEWS 


The  Lachute  Shuttle  Co.,  Limited 

Lachute  Mills— P.  Q. 

Manufacturers  of 

Cross  Arms — Space  Blocks — Birch  and  other 
Hardwood    Insulator  Pins  and  Brackets. 


Toronto  &  Hamilton 
Electric  Company 


HAMILTON 


MOTORS  FOR  ALL  CIRCUITS 
DYNAMOS  FOR  POWER  AND  LIGHT 

AND  ELECTROPLATING 
Repairs  executed  neatly  and  promptly 
Write  us 


Rectangular  Steel  Unilets  for  i-in.  to  3-in.  Conduit  Indus 


Type  No.  1  Snap 
Switch  Unilet  with 
Bryant  Key  Socket 
Attaclied 


Type  No.  2  Snap 
Switch  Unilet  with 
Hubbell  No.  5795  PuU 
Switch  attached 


If  you  want 
your  installat- 
ion to  be  up-to- 
the-minute  in 
appeara  n  ce 
and  durability 
insist  upon 


UNILETS 


A  very  few 
of  the  types 
are  shown 
herewith.  In 
our  catalog'ue 
No. 6  and  book- 
let you  will 
And  listed  a 
complete  line 
of  Unilets  and 
other  conduit 
fittings.  Send 
in  your  re- 
quest for  cat- 
alog and  book- 
let at  once. 


Type  No.  2  with  Push 
Button  Switch  Attached 


Type  No.  2  with  P&S  No. 
577  Receptacle  Attached 


Type  No.  2  w  th  H  bbell 
No.  5418  Receptacle 
Attached 


APPLETON  ELECTRIC  CO. 

212-214  North  Jefferson  St.        -        -        CHICAGO,  ILL. 

For  Sale  Bv 

Chapman  &  Walker,  Ltd.,  Toronto.    The  Mainer  Electric  Co.  Ltd.. 
Winnipeg.       Marshall  Wells  Co.  Ltd.,  Winnipeg 
Montreal  Electric  Co.  Ltd.,  Montreal. 


Clermont  Sewer  Pipe  Co. 

.  Multiple  and  Single  Duct  Conduit  for 
Underground  Work 

We  challenge  the  world  on  finish  and  durability  of 
our  material.  Our  plant  is  located  giving  us  the 
lowest  freight  rates  to  Canada. 


B.S.  BARNARD,  Vice-Pres. 


50  Church  St.,  New  York  City 
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Metal  Case  Type  K 


Meter  Logic 

So  much  depends  upon  the  ac- 
curacy and  reliability  of  your  meters 
that  you  cannot  afford  to  install  any- 
thing but  the  tried  and  tested 
variety.  Derangement  or  inaccur- 
acy of  the  instruments  means  either 
a  loss  of  dollars  to  you  or  dissatis- 
faction to  your  customers.  Both  of 
these  conditions  must  be  avoided. 

"PACKARD" 
Meters 

are  known  throughout  Canada  and 
acknowledged  by  electrical  men  who 
know,  as  the  standard  for  accuracy, 
reliability  and  permanence. 

The  Packard  Company  was  the 
first  company  in  Canada  to  manu- 
facture induction  meters.  The  acute 
importance  of  the  watthour  meter 
was  recognized  at  the  beginning, 
both  from  the  standpoint  of  the 
central  station  and  the  customer, 
and  every  care  has  been  taken  to  in- 
sure "Packard"  Meters  against  the 
slightest  defect. 

Large  stock  carried  at 

St.  Catharines  and  Winnipeg 
St.  John  Railway  Co., 

St.  John,  N.B. 

General  Supplies,  Limited, 

Calvary,  Alta. 


Polyphase  Type  PK 


The  Packard  Electric  Company,  Limited 

Factory  at  ST.  CATHARINES,  ONTARIO 


General  Sales  Office 
901-2  Traders  Bank,  TORONTO 


N.  W.  Office  and  Warehouse 

WINNIPEG,  MAN. 
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1897 


16 

Years 
Satis- 
factory 
Service 


-  MOLONEY  ElK-TkiC 
^  =r  i.'^iji-?. U.S.A. 


16 

Years 
Satis- 
factory 
Se 


rvice 


Type  E,  Water^Cooled,  100  to  5000  K.V.A. 


MOLONEY 


You  can  depend  on  Moloney  Transformers  to  stay  on  the  job 
whether  they  are  installed  on  the  line  or  in  the  station.  No 
transformer  is  capable  of  higher  efficiency  and  lower  core  and 
copper  losses  than  the  Moloney.  It  is  the  coolest  transformer 
on  the  market  and  has  been  in  successful  operation  for  sixteen 
years. 

Our  illustrated  catalogue  explains  the   meritoiis   points  of 
Moloney  Transformers,    Write  for  your  copy. 

Canadian  Moloney  Electric 

Company,  Limited 
Office  and  Works :  WINDSOR,  ONT. 


COMPLETE  STOCKS 
WINDSOR      WINNIPEG  VANCOUVER 
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When  You  Say 


SINGLE  PHASE  MOTOR 


You  Think  Of 


WAGNER  ELECTRIC 


For  twenty  years  the  Wagner  (induction 
repulsion)  Single  Phase  Motor,  known 
as  type  BA,  has  been  the  Standard  of 
the  World.  That  it  retains  this  posi- 
tion is  evidenced  by  the  fact  that  we  are 
making  more  of  these  motors  to-day 
than  ever  before.  We  will  continue  to 
build  the  BA  type.  Bulletin  8313  will 
tell  you  all  about  it. 


NOW  WE  HAVE  ANOTHER  TYPE! 

The  Small  Users 

UNITY  POWER  FACTOR  MOTOR 
THE  WAGNER  BK 

For  Improving  Power  Factor 

This  marks  a  great  advance  in  the 
motor  art.  Improves  voltage  regu- 
lation. Increases  earning  capacity. 
Reduces  fixed  charges.  Produces 
dividends.  Bulletin  9413  tells  the 
story. 


WAGNER  ELECTRIC  MFG.  CO.  OF  CANADA,  LTD. 


Guardian  Building,  Montreal 
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Canadian  General  Electric  Co,  Limited. 

HEAD  OFFICE,  TORONTO. 


DISTRICT  OFFICES 

MONTREAL,  QUE. 
HALIFAX,  N.5. 
OTTAWA,  ONT. 
COBALT,  ONT. 


CANADIAN  ALLIS-CHALMERS,  LIMiTED.  TORONTO  WORKS. 


DISTRICT  OFFICES 

EDMONTON,  ALTA. 
BEGINA,  ASSA. 
SASKATOON,  SASK. 
NELSON,  B.C. 


PORCUPINE,ONT. 
WINNIPEG,  MAN. 
CALGARY,  ALTA. 


VICTORIA,  B.C. 
VANCOUVER,B.C. 
PR.RUPERT,  B.C. 


CARBON  &TUK.r.STEN  lamp 


Canadian  Allis- Chalmers,  limited. 
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Superior  Design  Reliability 

Electric  Fans  for  1913 

Complete  in  all  standard  styles  and  sizes,  both  alternating  and  direct  current, 
for  residence  and  commercial  uses. 


Small  Power  Motors 

C.  G.  E.  Drawn  Shell  Small  Power  Motors  are  unique  in  the  simplicity 
and  compactness  of  their  design.  Hundreds  of  them  are  in  daily  use 
giving"  perfect  service  under  a  wide  variet)  of  conditions. 

Canadian  General  Electric  Co.^  Limited 

Head  Office :  TORONTO 

Montreal  Halifax  Ottawa  Cobalt  Porcupine  Winnipeg  Regina  Saskatoon 

Calgary  Edmonton  Vancouver  Victoria  Nelson  Prince  Rupert 
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The  New 


SUDAN  GLASS 


Panelex  Design 


No.  01216 


No.  01213 


SUDAN  GLASS  is  an  absolutely  new  chemical  composition. 
It  is  different  in  every  characteristic  from  every  existing  opal. 
Perfectly  uniform  in  texture^  with  no  specks  or  other  flaws  in  its  surface. 

New  in  design^  distinctively  alone  in  quality 

All  sizes,  for  from  25  to  500  Watt  lamps 

THE  HOLOPHANE  CO.,  LIMITED 


TORONTO 


CANADA 


Economy— The  Greatest  Word  in  Engineering 


ECONOMY  OF  STEAM  requires  a  compound  engine. 
ECONOMY;  OF  SPACE  requires  a  vertical  high-speed  engine. 
ECONOMY  OF  POWER  requires  automatic  governing. 
ECONOMY  OF  TRANSMISSION  requires  direct  connection. 
ECONOMY  OF  ATTENDANCE  requires  automatic  forced  lubrication  and 

complete  inclosure  of  all  moving  parts. 
ECONOMY  OF  MAINTENANCE   requires  an  up-to-date  design,  highest 
grade  of  w^orkmanship,  and  interchangeable  parts. 


All  these  Economies  are  Assured  in  the 

ROBB  COMPOUND  ENGINE 

Ask  for  Bulletin  No.  201 

INTERNATIONAL  ENGINEERING 
WORKS,  LIMITED 

Amherst.  N.  S.,  Can. ;  So.  Framingham,  Mass. 


MANUFACTURERS  OF 

ROBB  ENGINES,  BOILERS,  ETC., 


DISTRICT  OFFICES  : 

Tran.sportation  Building,  Montreal  -  R.  W.  Robb.Manager  Union  Bank  Building,  Winnipeg    -    W.  F.  Porter,  Manager 

Traders  Bank  Building,  Toronto  -  William  McKay,  Manager        39-45      Grain  Exchange  Building,  Calgary  -  J.  F.  Porter,  Manager 
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"The  Lamp  With  a  Record" 

The  Highest  Degree  of  Lamp  Manufacture. 
Unequalled  in  Life,  Efficiency,  Durability. 

Prompt  Deliveries  From  Stock 


NULITE" 


A  Canadian  Product  Manufactured  by 


THE  CANADIAN  TUNGSTEN  LAMP  CO,  LTD. 

HAMILTON,  ONT. 

Branch  Warehouses  at:     Montreal— 246  Craig  St.  W.       Winnipeg— 56  Albert  St.      Vancouver— 365  Water  St. 
Agencies:  T.  McAvity  &  Son,  St.  John,N.  B.;  Farqnhar  Bros.  Ltd.,  Halifax,  N.  S.; 

Mechanics  Supply  Co.,  Ltd.,  Qiiehec,  Que.;  Dominion  Illuminating  Co..  Ltd.,  Toronto  Ont. 


am 


Consideration  of 


Space  Economy 

is  often  of  great  importance  in  the  design  of  the  switchboard,  and 
this  point  we  have  borne  in  mind  in  the  development  of  our  appar- 
atus aiming  to  produce  for  each  class  of  service  the  Circuit  Breaker 
best  adapted  to  the  end  in  view,  embodied  in  the  smallest  dimensions 
consistent  with  satisfactory  performance. 


The  I«T«E  Dublarm 


Circuit  Breaker,  N-X  Type,  illustrated  at  the  top  of  the  page  is  a 
striking  instance  of  this  deve]opmen^.  It  is  widely  used  for  the  pro- 
tection of  direct  current  lighting  and  power  feeders  of  250  volts  or 
less,  and  is  also  well  adapted  for  the  protection  of  individual  motors. 


THE  CUTTER  COMPANY,  PHILADELPHIA 


W.  C.  Jessup,  120  Ijibertv  Street,  New  York  City. 

H.  F.  Darby,  Jr.,  1501  MdiiMdiiock  Block,  Chicago.  111. 

H.  W.  MacVaugh,  1122  l>:irk  Uuilding,  Pittsburgh,  Pa. 

Thos.  E.  Ueasley,  701  Kllieott  .Square,  Huffalo,  N.Y. 

C.  E.  Wise,  427  Ford  Building,  Detroit,  Mich. 

Eccles  &  Smith  Co..  71  First  Street,  .San  Francisco,  Cal. 

Eccles  &  Smith  Co.,  .')'24  S.  Los  Angeles  .St.,  Los  Angeles,  Cal. 

Eccles  &  Smith  Co.,  68  First  Street,  Portland,  Ore. 

Electric  Manufacturers'  Sales  Co.,  Tramway  Bldg.,  Denver,  Col. 

I-T-E  Electric  Co.,  72  Finsbury  Pavement  E.C.,  London,  Eng. 
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Two  Leaders  for 
Big  Summer  Business 


You  can  make  the  hot  weather  one  of  the  most  profitable  seasons 
in  your  whole  business  year.  Warm  weather  creates  a  demand 
for  some  of  the  most  profitable  lines  you  can  handle. 


There  is  no  slack  season 
for  the  dealer  who  is  alive 
to  his  opportunities. 

Be  prepared  to  get  your 
full  share  of  this  summer's 
business  in  electric  irons. 


jflmerican  Beauty 


The  American  Beauty  has  all  the  refine- 
ments that  can  be  put  into  a  flat  iron. 
Expense  has  not  been  spared  in  its  pro- 
duction. It  is  designed  for  the  highest 
efficiency  and  is  most  attractive  in  appear- 
ance. Finished  in  poHshed  nickel. 
Weight  6%  lbs. 


The  Triangle  Lektrik  iron  is  a  low-priced 
iron  that  is  exceedingly  good  value  for  the 
money.  It  performs  its  work  in  a  most 
satisfactory  manner.  The  Triangle  Lek- 
trik is  finished  in  polished  nickel  and 
very  attractive  in  appearance.  Weight  6 
lbs.  The  most  reliable  low  priced  iron  on 
the  market. 


The  heating  element  in  these  irons  are  guaranteed  for  all  time. 


Ask  us  to  send  you  a  supply  of  advertising  matter.  .  This  will 
greatly  assist  you  in  pushing  the  sale  of  these  irons,  as  well  as  of 
other  warm  weather  electrical  household  appliances. 


-^-iii*-  AND  MANUFACTURING  CO. 

Manufacturer  and  Distributor  of  Telephone  and  Fire  Alarm  Apparatus  and 
Electrical  Supplies  for  every  possible  need 

MONTREAL  HALIFAX  TORONTO  WINNIPEG 

REGINA  CALGARY         EDMONTON  VANCOUVER 
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A  FEW  REASONS 


For  the  Extraordinary  Success  of  the 

THOR  ELECTRIC  WASHER 

The  THOR  is  equipped  with  a  guaranteed  motor. 
Requires  no  expensive  line  shaft. 
Has  an  automatic  self  reversing  cylinder. 
Has  a  specially  designed  reversible  wringer. 
Requires  no  special  wiring. 

Operation  is  extremely  easy — there  are  no  intricate  parts 
to  adjust  and  a  turn  of  a  switch  controls  it  instantly. 

Write  for  descriptive  literature 

The  Mainer  Electric  Co.,  Ltd. 

Winnipeg,  Man.         n         Edmonton,  Alta. 
The  Largest  Electrical  Supply  House  in  the  West 


Engineering  Works  of  Canada^  Limited 

Head  Offices:  NEW  Birks  Building,  MONTREAL,  QUE. 


A.  C.  Generator  with  Directly  Connected  Exciter. 

Descriptive  Pamphlet  of  our  Generators 
mailed  upon  request 


Builders  under  the  patents  of  the 

Societe  Alsacienne 

Belfort,  (FRANCE)  Mulhouse,  Grafenstaden  (GERMANY) 

ESTABLISHED  1826 

Power  Plants,  Rolling 
Mills,  Mining  and 
Hoisting  Machinery 

STIGLER'S 

Patented  Passenger  I  Freight 

ELEVATORS 
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WATER  WHEEL  TYPE  OF 

GENERATORS 


3  Alternators  each  5,000  K.V.A.  60  Cycle,  3  Phase 

in  the  St.  Timothee  Power  House  of 

The  Canadian  Light  and  Power  Co. 

built  by 

OANADIAN-ALLIS-GHALMERS 

LIMITED 

WORKS         -         -         -  MONTREAL 

Sales  Offices  :    MONTREAL,  162  St.  Antoine  St.  TORONTO.  810  Traders  Bank  Bldg. 

WINNIPEG   601  Builders  Exchange  Bldg.        VANCOUVER,  Dominion  Bldg. 
COBALT  CALGARY 
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CEILING  FAN 
(Self  Rotating) 


The  Fan  Season  is  Now  Here 


FANS  LEAD  ALL 
OTHERS 


C  &  W  fans  are  attractively  design- 
ed and  noiseless  in  operation. 

C  &  W  oscillating  fans  are  the  neat- 
est and  most  perfect  on  the  market. 

C  &  W  Self  Rotating  ceiling  fans  are 
much  superior  to  anything  heretofore 
offered. 

You  will  be  asked  for  C  &  W  Fans. 

Write  us-for  catalogue  and  prices 


DESK  FAN 
(Oscillating) 


CHAPMAN  &  WALKER,  Limited 

118-120  Richmond  St.  W.,  TORONTO,  ONT. 

VANCOUVER  WINNIPEG  MONTREAL 


Protection  from  Lightning  Troubles 


The  following  list  of 
users  of  the  Mosciki 
System  of  Lightning  , 
Protection  speaks  for 
itself ; 

Victoria  Falls  and 
Transval  Power 
Co. 

Shanghai  Munici- 
pality. 

Melbourne  Elec- 
tric Supply  Co. 

Cleveland  and 
Durham  Power 
Co. 

St.  John  Del.  Key 

Co.,  Brazil. 
Societa  Dergano. 
Sociedad  Espan- 

ola,  Madrid. 
Societa  Electrica 

Suburbana, 

Milan.  &c. 


(MOSCIKI  SYSTEM) 


Lightning',  if  unchecked, 
will  break  the  windings 
of  your  apparatus,  blow 
out  your  fuses  and  break 
down  your  transformers. 
In  short,  lack  of  adequate 
and  capable  lightning  pro- 
.tection  may  mean  to  you 
serious  loss  of  time, 
money,  and  perhaps  lives. 
A  host  of  so-called  lightn- 
ing arresters  are  on  the 
market,  but  99  per  cent, 
of  tliem  are  valueless  be- 
cause the  principle  on 
whicli  they  are  construct- 
ed is  wrong. 

The  MOSCIKI  System  of  Lightning  Protection  fulfills  this  condition  abso- 
lutely—it's principle  is  correct— its  design  the  best  and  its  guarantee 
absolute.  Write  us  for  fuller  particulars. 


High  frequency — not  high 
voltage — is  the  cause  of 
the  damage  done  by  light- 
ning. 

Most  protective  systems 
work  on  the  principle  that 
liigh  voltage  is  the  cause 
of  the  damage.  This  is 
incorrect,  hence  their  use- 
lessness. 

A  lightning  protection  ap- 
paratus to  be  of  any  use 
must  offer  a  clear  path  to 
earth  for  high  frequency 
currents  independent  of 
voltage. 


Exclusive  Canadian  Agents 


Mosciki  Lightning 
Arrester 


CHAPMAN  &  WALKER, 

116-118  Richmond  Street  W.,  TORONTO 


ELECTRICAL  ENGINEERS 
AND  CONTRACTORS 
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Efficiency 
Semi-Indirect  Lighting 


depends  very  largely  on  the  glassware.  If  the 
glass  is  right  the  light  will  be  right  in  most 
cases.    That's  why 

Delica  White 
Glass 

is  the  proper  material  for  semi-indirect  bowls.  There 
are  no  imperfections  in  this  pure  white  glass.  All 
shadows  are  absolutely  eliminated.  And  its  diffusing 
properties  are  remarkable. 


^  You  should  investigate  it  now. 
fast.    Shall  we  bring  photos  ? 


h  i 


IS  sellmg  very 


The  Pittsburgh  Lamp,  Brass  & 
Glass  Co.,  of  Canada,  Ltd. 


113  Wortley 
Road 
LONDON,  ONT. 


R.  E.  DAVIS 

Special 
Representative 


Big  Reduction  in  Price  on 

THORDARSON'S  MODIFIED 
JUNIOR  BELL-RINGING 
TRANSFORMERS 

This  new  Thordarson  product  is  encased  in 
solid  steel.  Is  fire,  fool  and  moisture  proof. 
Always  works  efficiently.  Short-circuiting 
cannot  impair  thetn  in  the  least.  Current  con- 
sumed will  not  register  on  an  ordinary  meter. 

WRITE  FOR  FULL  PARTICULARS  AND  NEW  DISCOUNTS 

New  List  Price  $2.50. 

For  Sale  by  all  Leadmg  Electrical  Jobbers 

THORDARSON  ELEC.  MFG.  CO. 

503  S.  Jefferson  St.      CHICAGO,  ILL. 


The  Lion  M  Tungsten  Lamps 


The  Ideal  Lamp  for 
Business  Premises 

Strong,  reliable  manufacture, 
Long  Life,  More  Light  all 
the  time.  Specially  adapted 
for  use  in  Offices,  Stores  and 
Factories. 

TO  THE  TRADE 

We  arc  now  ready  to  till  large  or 
S11U1II  orders  from  .stock  and  make 
iTuiucdiate  deliveries  and  complete 
sliipnients. 

Special  prices  and  discounts  on 
trade  orders. 

In  lots  of  I.OIHI  and  over,  we  etch 
on  each  lamp  any  name  or  mark  re- 
([uired  free  of  charge. 

Samples  submitted  for  testing. 

Special  quotations  made  on  request 
wrlle  us  your  requirements 


Electrical  Products  Company,  of  Canada 

28  Wellington  St.  West  (Tel.  Main  2298)  Toronto 

District  Agents:  EDMONTON— Miller  &  Miller     HAMILTON-C.  T.  Inman  &  Co.,  157  James  St.  S. 
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MAR 


SHALL- 


—  LIMITED  — 


DAVIS 


ELECTRICAL  APPLIANCES 
DUNNVILLE,  -  ONTARIO 

Agents  for  Jewel  Electrical  Company,  Chicago 

Precision  Instruments 

for 

Switchboard,  Laboratory, 
Portable,  Automobile, 
A.  C.  or  D.  C. 

An  Instrument  for  Every  Purpose 
PROMPT  SHIPMENTS  BROAD  GUARANTEE 


"  ECLIPSE  " 

COOKERS 

GIVE 

SUCCESSFUL 
RESULTS 


ECLIPSE"  DOMESTIC  COOKER 


THE  LEADING 
BRITISH-BUILT 
COOKERS- 
ACKNOWLEDGED 
BY  ALL  USERS 


Will  do  everything  a  gas  cooker  will  do,  except  smell 
and  fume.    Luminous  Radiant  Heat  in  Oven  and  Grill. 

Can  be  procured  in  Canada  from  the  Supply  Authorities, 
Electrical  Dealers,  or  from  our  Montreal  office  as  under. 

The  Electric  &  Ordnance  Accessories  Company  Limited 


Head  Office  for  Canada  :— LEWIS  BLDG.,  MONTREAL 

Mr.  J.  P.  I.  Thomas  (Representative) 


Works  : — Aston,  Birmingham 

ENGLAND 


THK    RLF.CTRTCAF.  NEWS 
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A  City 
After  Dark 


When  the  sun  goes  down  there 
are  literally  millions  of  electric 
lamps  illuminating  every  city  or 
town  of  any  size.  These  lamps 
in  time  become  burned  out  and 
must  be  replaced.  Think  of  the 
immense  trade  there  is  for  the 
man  who  carries  a  complete  stock 
of  lamps  that  enjoy  a  popular 
demand. 


SUNBEAM 

MAZDA  LAMPS 


are  the  first  choice  of  the  Cana- 
dian public  because  of  their 
proven  efficiency  and  long  service. 

By  the  use  of  Mazda  drawn  wire 
filament  tungsten  lamps  a  given 
amount  of  electric  energy  can  be 
converted  into  three  times  the 
amount  of  light  than  is  possible 
with  a  carbon  lamp.  This  means 
more  business  for  the  central 
station  both  in  the  lamps  and  the 
current  supply  because  "cheaper 
light  means  more  light." 

Carried  in  stock  by  all  dealers,  or 
write  us  for  prices  and  literature. 

Made  in  Canada  by 

Canadian  Sunbeam  Lamp 

Company,  Limited 

Main  Office  and  Factory  :  TORONTO 

Branch  Warehouses  : 
MONTREAL     WINNIPEG      CALGARY  VANCOUVER 


4 


26 


THE    ELECTRICAL  NEWS 


Simple  Designs  in  Standard  Tungstoliers 


3631 


3701 


^  Even  in  the  simple  fixtures  above  shown  there  is  the  mark  of  character 
and  quality  which  distinguishes  Tungstoliers, 


of  Canada,  Limited 

Head  Office,  212  King  St.  West, 
Toronto 


The  Steel  Company  of  Canada,  Limited 


Manufacturers  of:- 


Galvanized  Wires 
and  Strand  Wires 

Send  us  your  specifications  for 

Telephone  and 
Telegraph  Wires 

and  we  will  guarantee  satisfaction 


District  Sales  Offices 


HAMILTON 
VANCOUVER 


TORONTO 
VICTORIA 


MONTREAL 
ST.  JOHN 


WINNIPEG 
HALIFAX 


THE  lu.RC'i'kicAi.  np:ws 
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He  TELEPHONES  instead  of  writing,  walking,  or  riding,  whenever  he 
can,  therefore  saves  energy  and  doubles  his  efficiency. 

The  more  subscribers  can  be  induced  to  telephone  the  greater  will  be 
the  demand  for  your  service  and  new  contracts. 

The  better  the  telephones,  the  greater  inducement  to  use  them,  and 
the  better  the  service,  the  greater  the  need  of  it  becomes.  Here  is 
where  really  fine  equipment  is  the  best  possible  directory  builder. 

The  telephone  today  is  not  used  but  a  fraction  of  what  it  will  be  a 
few  years  hence.  Therefore,  the  better  the  apparatus  (  which  means 
better  service),  the  faster  will  its  use  spread. 

Thousands  of  wasted  steps  are  taken  daily ;  thousands  of  pounds  of 
shoe  leather  worn  out  uselessly,  and  what  is  perhaps  the  most  im- 
portant of  all,  hours  of  valuable  time  are  thrown  away ;  90  per  cent 
of  which  can  be  saved  by  telephoning. 

The  highest  class  telephone  service  known  to  the  telephone  field  to- 
day is  exemplified  in  the  Kellogg  equipment.  Every  part  in  its  con- 
struction is  sound. 

Send  for  our  bulletins.  They  are  REAL  sources  of  information.  Not 
merely  a  description  of  the  apparatus  but  simple  readily  understood 
explanations  of  its  operation. 

KELLOGG  SWITCHBOARD  &  SUPPLY  COMPANY 

MAIN  OFFICE  AND  FACTORY:  CHICAGO 

REGINA  BRANCH  ;  DEERINC  ELECTRIC  LIMITED         -         WINNIPEG  BRANCH  :  HOUSTON  &  COMPANY,  LIMITED 
YANGOUVtR  BRANCH:  B  C.  HOLST  &  COMPANY  43  LEIGH-SPENCER  BLOC. 
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Made  in  Canada 

Iron  Conduit  Conduit  Boxes—Pipe  Fittings  and  Accessories 


No  6350 


No.  81A 


Type  S  C  3"  deep — C  C  S-2"  deep 
side  comes  off  and  does  away  with  carrying  two  gangs 


\ 

1 

|f    m  m  m  ■ 

Steel  Cutout  Boxes 
Type  P  ' 

Write  for  Catalog  No.  4 


Electrical  Fittings  Co.,  Limited 

70  King  St.  West,  Toronto,  Canada 

Munderloh  &  Co.,  Ltd.,  Montreal  John  Starr  Son  &  Co.,  Halifax,  N.  S. 
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H.  WEIDMANN, 


RAPPERSWIL, 

SWITZERLAND 


PRESSPAN 


Specialist  in  the  manufacture  of 
(Pressboard) 


1 


BEST  QUALITY, 
PROVED  BY  REPEATED  TESTS 

Sheets  in  thickness  from  0.1  to  1  mm.  upwards. 

Endless  Rolls  and  Strips  0.1  to  1  mm.  thickness. 
BLACK  PRESSPAN  IN  SHEETS,  ROLLS  AND  STRIPS 
Presspan  Coils  and  Tubes  for  Transformers 
Armatures,  Discs  and  Shaped  Articles. 
VARNISHED  PRESSPAN,  MICA-COVERED  PRESSPAN, 
&c.,  &c. 


Steel  Cabinets 


combine 

HIGH  QUALITY 

with 

SIMPLICITY 

and 

EASE  OF  INSTALLATION 

We  also  manufacture 

Meter   Control  Panels, 
Switch  Boards, 
Knife  Switches, 
Theatre  Boards, 
Battery  Charging  Panels. 

Write  for  M 

Catalogue  No.  IS,  Jjf 

On  Special  Material 

Use  our  Same-Day-Received  Quotation  Service. 

FRANK  ADAM  ELECTRIC  CO. 

St.  LouU,  Mo.,  U.S.A. 


MICATENE— (Micanite) 

in  plates,  hard  and  flexible 
Micapapers,  Mica  clothes, 
Mica  insulating  pieces. 
Tubes  for  Generators  and 
Transformers  in  Cartogene 
(insulating  paper  with 
and  without  Mica) 


Ornamental 
Street  Lighting 

Halt ! 

ever  consider  that  proper 
glassware  was  necessary 
for    Successful  Street 
Lighting 

CLEAR  ROUGHED 
ALABASTER  HALF  OPAL 
AND  HALF  CLEAR 

Globes  made  according  to 
specifications 

Gillinder  and  Sons  Inc. 

Philadelphia,  U.  S.  A. 

New  York       Chicago       San  Francisco 

Makers  of  all  kinds  of  Illuminating  Glassware 
Pressed      Colored       Koughed  Etched 
Cut  Decorated 


COMBINATION 
NO.  200 


REVERSIBLE  RATCHET 

Consists  of 

RATCHET  FOR  TAPER  SHANK  TWIST  DRILLS.  SLEEVE   FOR  SQUARE 

SHANK  DRILL,  AND  SHORT  BOILER  SOCKET  FOR  SQUARE  SHANK  DRILLS 
(SOCKETS  INTERCHANGEABLE) 


The  Keystone  Mfg.  Co.,  42  Chandler  St.,  Buffalo,  N.Y. 


"BELL" 


Hig-h  Efficiency  Sing-le 
Phase  Motors 

Meet   All  Requirements 


Large  stock  curried 
throughout  the  country 
for  immediate  shipment. 

Attractive  Prices  consis- 
tent with  QUALITY 

Our  bulletin  No.  138 
which  fully  describes 
them  will  be  sent  to  all 
interested 


EW^YORK  CITY 

Factory,  GARW  OOD.  N.  .1. 


Bell  Electric  Motor  Co., 

LICENSED. 

Canadian  Keprcsciilativc : 
The  Masco  Company,  Ltd.,  205  Yonge  St.,  Toronto,  Can. 

Stock  carried  in  Canada 
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"SHAWMUT  ' 

Electrical  Material 

Enclosed  Fuses 

Fuse  Blocks 

Porcelain  Cutouts 

Fuse  Wire  and  Ribbon 
Fuse  Links 

Ground  Connection  Clamps 
Nipples  and  Couplings 
Stage  Pockets  and  Plugs 

Metal  Cable  Clips,  Etc. 

Manufactured  by 

CHASE- SHAWMUT  CO. 

Newburyport,  Massachusetts 
FR.ANK    G.  SCOFIELD 

REPRESENTATIVE  FOR  ONTARIO 
702  LUMSDEN  BLDG.         «         TORONTO,  ONT 


MICA 


KENT  BROTHERS 

King-ston,  Ont.,  Canada 

Miners,  Exporters  and   Dealers  in 
Canadian  Amber  Mica. 
Thumb    Trimmed,    Cut    to  Size, 
Splittings,    Discs,    Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


"  MONOWATT  " 

TUNGSTEN  LAMPS 

One  watt  per  candle  power 

-  MOi 

Hi* 

in    all    sizes.    Best  Quality 

ifft 

in  stock  at 

1  j 

G.  LEWIS 

Sole  Agent 

P.  O.  Box  1513 

14  St.  Sacrament  St.,  MONTREAL 

The  CANADIAN  BRITISH 
ENGINEERING  COMPANY 

LIMITED 

WINNIPEG  BRANCH     -     324  Smith  St.,  Winnipeg 

Wholesale  Electrical  Supplies 

A  large  and  varied 
stock  carried  at  our  Winnipeg  warehouse 
including 


Wires  and  Cables 
Conduits 

Conduit  Fittings  and  Boxes 

Switches 

Fuses 

Cutouts 

Sockets 

Receptacles,  etc. 


Mazda  and  Carbon  Lamps 

Street  Light  Fittings 

Telephones 

Bells  and  Fire  Alarms 

Dry  Cells 

Secondary  Batteries 
Heating  and  Cooking  DeM 
vices 

* 

Electric  Motors 
Electric  Meters 


OUR  ENDEAVOR 

is  to  ship  standard  supplies  the  day  order  is  received 
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Use 


Moonstone  Glass 


for  all  kinds  of 


Illumination 


^  Joffarsoii  Glass  Cbmpony 


TbRONTo        ^<^^  Canada 
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We  Purchase  Outright 

entire  issues  of  bonds 
on  steam  and  elec- 
tric railroad,  g'as, 
electric  and 
hydro -electric 
properties. 


N.  W.  HARRIS  6  CO. 

Establishea  1882 
Incorporated  1911 

35  Federal  Street,  Boston,  U.S.A. 


No  Man 
Buys  An 
Electric  Fan 


No.  5493 


simply  because  he 
loves  the  dealer  and 
wants  to  help  him 
along  in  the  world. 
He  puts  his  money 
No.  5406         into  it  for  the  comfort 

he  can  get  out  of  it. 
He  wants  every  dollar  blown  in  to  be  blown 
back  again  in  cooling  breezes.  You  can't  make 
a  good  fan  work  well  with  a  poor  attachment 
plug.  Insist  upon  buying  and  selling  fans 
equipped  with 

Hubbell  Interchangeable  Plugs 

They  will  help  the  fans  give  better  service.  Per- 
fect current  connection  is  established  instantly  by 
inserting  any  Hubbell  Plug  in  a  lamp  socket  or  in 
any  Hubbell  Receptacle.  Give  your  customers 
the  benefit  of  Interchangeable  Plug  Service.  It 
will  please  them  and  pay  you. 

R.  E.  T.  Pringle 

95  King  Street  E.  -  Toronto 


Now  Made  in  Canada 


^y^y/'E  are  pleased  to  announce  that  we  have 
established  a  factory  in  Winnipeg  for 
the  manufacture  of  the  Hughes  Electric 
Stove,  Ranges  and  Radiators.  We  feel 
certain  that  our  Canadian  customers  wil] 
appreciate  the  establishing  of  this  factory  in 
Canada,  assuring  prompt  shipments  etc. 

The  1913  models  are  now  ready  and  contain 
many  valuable  improvements,  including  our 
new  and  perfected  heating  units. 

Write  for  our  special  Canadian 
prices,  bulletins,  etc. 


HUGHES  ELECTRIC  HEATING  COMPANY 


Winnipeg  Office:  902  Home  Street 


211-233  W.  Schiller  St.,  Chicago 
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This  Big,  Husky  Bracket 
Used  to  be  a  Specialty:  It's 
a  Tonnage  Proposition  Now 


because  dozens  and  scores  of  Central  Stat- 
ions are  finding  out  that  it  is  a  real  money 
saver  in  service  as  compared  with  the 
common  or  garden  variety  that  was  born 
with  the  telegraph  and  never  grew  up. 

The  wide  base  of  this  bracket  is  form- 
ed by  a  broad  steel  strap,  securely  riveted 
to  both  the  pin  and  the  backbone. 

The  pins  and  the  backbone  are  made 
of  channel  section,  hot-rolled  open  hearth 
steel,  of  extremely  liberal  dimensions, 
Channel  steel  construction  originated  in 
the  Peirce  Line. 

Slots  in  the  base  straps  permit  the  use 
of  additional  bolts  or  spikes  to  anchor  the 
bracket,  the  straps  acting  as  levers  and 
making  it  impossible  for  the  bracket  to 
roll  over  under  severe  strains. 

The  whole  bracket — base  straps,  back- 
bone, pins  and  rivets — is  heavily  galvanized 
by  the  hot  dip  process,  which  defers  cor- 
rosion indefinitely. 

Peirce  specialties  and  Hubbard  line 
hardware  are  carried  by  Canadian  Elec- 
trical jobbers. 

The  Hardware  MAKES  the  Line,  Hubbard 
Makes  THE  Hardware 


Hubbard  and  Company, 

Pittsburgh,  U.S.A. 
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Take  It's  Circuit  Breaker  Off! 


but  in  getting  arresters 
an  incomplete  arrester- 


Take  the  circuit  breaker  off  the  Garton-Daniels 
Lightning  Arrestei" — and  you  have  left  everything  that 
any  other  lightning  arrester  offers ;  you  have  small  air 
gaps  for  protection  ;  low  series  resistance  for  eliminat- 
ing surges,  winking  lights  and  other  voltage  disturb- 
ances ;  air  gaps  and  resistance  for  cutting  off  small  and 
medium  flows  of  current  from  line  to  ground.  Leave 
its  circuit  breaker  of¥,  and  it  would  at  times  ground 
and  "short"  your  lines  the  same  as  other  arresters  not 
having  a  circuit  breaker. 

Put  the  circuit  breaker  on,  and  you  get  everything 
any  other  lightning  arrester  can  give  you,  and  some- 
thing else — the  circuit  breaker — the  only  positive 
means  for  eliminating  grounds  and  short-circuits. 

This  is  where  the  Garton-Daniels  Lightning  Ar- 
rester is  dif¥erent ;  where  it  is  the  only  complete  lightn- 
ing arrester  made. 

Tackle  your  lightning  protective  problems  now; 
consider  whether  you  can  afford  to  buy  any  type  not  having  these  three  fgatures- 
-in  preference  to  the  Garton-Daniels — the  only  "Complete"  Arrester  made. 


JOHN  MILLEN  &  SON,  LIMITED 

Canadian  Distributors 

MONTREAL 

TORONTO  WINNIPEG  VANCOUVER 


ELECTRIC  SERVICE  SUPPLIES  CO. 


PHILADELPHIA 
17th  and  Cambria  Sts. 


Manufacturers 

NEW  YORK 
Hudson  Terminal 


CHICAGO 
417  So.  Dearborn  St. 


RESOLVE 


THAT 

 THIS  YEAR 

YOU  will  either  BEGIN  or  CONTINUE  to  USE 
our  POWER  PLANT  and  TRANSIVIISSION  SPE» 
CIALTIES  for  both  Inside  and  Outside  Use. 

TAKE  ADVANTAGE  OF  OUR  FIVE  YEAR  GUARANTEE 

Upon  Pole  Top  and  Station  Switches.  Cable  End  Bells,  Bus 
Bar  Supports,  Clamp  Insulators.  Station  Pins  and  Switch- 
board Fitting-s.    Our  Blue  Cat.  and  Bui.  No.  100  explains  all 

ELECTRICAL  ENGINEERS  EQUIPMENT  Co! 

10-12  N.  Desplaines  St.,  CHICAGO  ILL. 
NORTHERN  ELEC.  &  MFG.  CO.,  Canadian  Agents 

Montreal    Toronto    Winnipeg   Calgary  Vancouver 
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Subscribeis  are  requested  to  promptly  notify  the  publishers  of  failure 
or  delay  in  delivery  of  paper. 
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An  Association  on  Broader  Lines 

There  has  prevailed  for  some  time  quite  a  strong  feel- 
ing in  favor  of  the  organization  in  Canada  of  an  electrical 
association  on  somewhat  broader  lines  than  any  of  the 
existing  associations.  This  statement,  while  admittedly  true, 
is  not  intended  to  be  interpreted  as  questioning  the  useful- 
ness of  such  organizations  as  the  Canadian  Electrical  As- 
sociation, designed  more  particularly  to  protect  and  pro- 
mote the  interests  of  privately  owned  central  stations;  the 
Ontario  Municipal  Electric  Association,  essentially  for 
officials  and  representatives  of  municipal  plants;  the  Canadi- 
an branches  of  the  American  Institute  of  Electrical  Engi- 
neers, composed  more  particularly  of  the  technically  trained 
engineers;  the  Jovian  Order,  and  such  other  organizations  as 
may  exist.  Each  society  is  doubtless  doing  some  good  work 
and  has  its  enthusiastic  supporters.  But  it  is  thought  that 
an  organization  which  will  bring  together  men  engaged  in 
all  branches  of  the  electrical  business,  for  social  intercourse 
and  for  friendly  discussion  of  technical  and  commercial 
problems  of  interest  to  all,  would  result  in  much  good.  The 
tendency  to-day  is,  we  believe,  towards  over-organization — 
too  many  requests  to  join  this  and  that  society — but  that 
is  no  reason  why  we  should  not  have  a  comprehensive  asso- 
ciation, presumably  with  provincial  sections,  for  the  electric- 
al people  of  Canada. 

At  a  recent  meeting  in  Toronto  of  the  Managing  Com- 
mittee of  the  Canadian  Electrical  Association,  the  advantages 
of  a  broader  association  ■  were  discussed.  It  was  clearly 
shown  that  there  is  a  strong  desire  tn  continue  to  receive 
the  benefits  to  be  derived  from  the  present  affiliation  with 
the  National  Electric  Light  Association — benefits  which  are 


recognized  by  every  central  station  company.  There  were 
also  many  present  who  favored  a  more  comprehensive  asso- 
ciation, and  after  an  open  discussion  a  resolution  was  adopt- 
ed requesting  the  Electrical'  News  to  take  steps  to  gather 
llic  opinions  of  representative  members  of  the  electrical  in- 
dustry on  the  advisability  of  bringing  into  existence  an  or- 
ganization on  broad  lines,  whether  through  the  C.  E.  A.  or 
as  a  separate  association  being  a  matter  to  be  decided  later. 
A  letter  explaining  the  situation  and  requesting  an  expres- 
sion of  opinion  has  in  consequence  been  sent  to  a  large  num- 
ber of  our  readers  and  others  who  would  be  interested. 

Those  who  have  not  already  responded  to  the  circular 
are  urged  to  do  so  at  once,  so  that  the  Committee  may  have 
the  information  as  soon  as  possible.  If  any  of  our  readers 
have  not  received  a  copy  of  the  circular  letter  they  are  asked 
to  consider  this  as  an  invitation  to  send  in  an  expression  of 
opinion,  as  the  best  results  can  only  follow  a  very  general 
and  prompt  response  to  the  request. 


New  Rules  and  Regulations 

The  Hydro-electric  I'owcr  Commission  of  Ontario  have 
just  issued  their  new  "Rules  and  Regulations"  for  inside 
electrical  installations,  including  also  rules  on  signalling  sys- 
tems, wireless  telegraph  apparatus,  electric  railway  work,  etc. 
It  will  be  remembered  that  some  time  ago  a  preliminary  copy 
of  these  rules  appeared  which  met  with  considerable  opposi- 
tion. As  a  result  the  present  rules  are  framed  according  to 
somewhat  different  standards  and  now  correspond  very  close- 
ly, in  the  main,  to  the  National  Code.  The  Commission's 
rules,  however,  are  a  distinct  advance  at  certain  points  over 
the  National  Code  rules.  The  Ontario  rules  cover  quite  thor- 
oughly the  question  of  life  hazards,  not  included  in  the  Na- 
tional Code.  The  arrangement  under  the  different  headings 
is  also  much  better.  For  example,  in  the  National  Code,  the 
wiring  requirements  in  connection  with  switches  and  cut- 
outs are  found  in  about  thirty  different  places,  whereas  in 
the  Ontario  rules  these  are  all  compiled  under  one  heading. 
The  contents  are  properly  indexed  and  it  is  now  an  easy 
matter  to  place  one's  finger  on  the  particular  item  required. 
The  Ontario  rules  also  contain  a  certain  amount  of  detail  not 
found  in  the  National  Code. 

The  "rules  and  regulations"  specify  further  that  all  ma-r 
terials,  fittings,  devices,  etc.,  which  have  been  formally  ap- 
proved, without  question,  by  the  Commission.  The  Commis- 
sion, however,  do  not  tie  themselves  by  any  hard  and  fast 
rule  to  the  Underwriters'  Laboratories  approval,  but  will  per- 
mit the  use  of  any  material  where  it  is  demonstrated  to  the 
satisfaction  of  the  Commission  that  this  material  is  up  to 
the  standard  set  by  the  Chicago  Laboratories. 

Another,  and  most  important  provision  in  connection 
with  the  new  rules  is  that  requiring  the  appointment  of  in- 
spectors, by  the  corporation  of  any  municipality,  for  the  pur- 
pose of  enforcing  due  observance  of  the  regulations.  It  is 
understood  to  be  the  intention  of  the  Commission  to  insist 
on  properly  qualified  inspectors.  Wherever  possible,  these 
inspectors  will  have  no  other  duties,  combining,  rather,  the 
work  of  two  or  three  or  more  municipalities,  so  as  to  occupy 
their  time  fully.  While  the  appointment  of  inspectors  by  the 
various  municipalities  is  not  intended  to  insinuate  that  there 
has  been  anything  like  a  universal  slackness  in  connection 
with  the  installation  of  wiring  throughout  Ontario,  yet  the 
fact  that  there  are  a  number  of  installations  which  are  recog- 
nized as  unsafe  has  no  doubt  influenced  the  Commission  to 
institute  a  proper  system  of  inspection  covering  the  whole 
province.  It  is  quite  within  the  range  of  possibility  that  the 
trouble  in  Oakville  would  have  been  averted  under  proper 
inspection  even  without  the  grounding  of  the  service  trans- 
formers, and  the  same  is  true  of  more  than  one  other  fatality 
and  semi-fatility  that  we  can  recall  during  the  last  few  years. 

.\nd  no  less  important  than  the  appointment  of  these 
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inspectors  is  the  system  by  which  the  inspectors  shall  be  in- 
spected and  the  work  throughout  the  province  standardized 
and  maintained  according  to  a  proper  ideal.  This  will  be  one 
of  the  most  difficult  matters  in  connection,  with  the  working 
out  of  the  system  and  it  will  be  an  early  move  on  the  part 
of  the  Commission  to  establish  an  inspection  department 
controlled  by  a  suitable  head,  who  will  be  responsible  to  the 
Commission  direct  and  be  in  no  way  subservient  to  any 
other  department.  Such  an  arrangement  will  require  a  man 
who  at  the  same  time  possesses  accurate  engineering  know- 
ledge, and  is  in  touch  with  the  practical  requirements  of 
the  department,  and  who  is  beyond  the  reach  of  outside  in- 
fluences in  the  rigid  interpretation  and  enforcement  of  the 
rules.  It  is  only  justice  to  the  various  interests  concerned, 
both  private  and  municipal,  that  a  man  of  this  type,  as  nearly 
as  possible  acceptable  to  all,  and  possessing  the  confidence  of 
all,  should  be  placed  in  charge  and  given  a  free  hand. 


The  Oakville  Accident 

The  unfortunate  occurrence  in  Oakville  which  resulted 
in  the  death  of  two  persons  by  electrocution  is  not  surround- 
ed by  any  mystery,  as  has  been  stated,  but  was  satisfactorily, 
if  not  immediately,  located  by  the  engineers  who  were  called 
in  to  make  a  report.  The  situation  in  the  town  of  Oakville 
is  as  follows:  power  is  supplied  to  the  town  by  a  private 
company,  the  Dominion  Power  &  Transmission  Company, 
and  sold  of¥  their  high  voltage  line  to  the  municipality  of 
Oakville.  The  municipality,  on  its  part,  transforms  down  to 
1300  volts  for  a  series  street  lighting  system  and  to  2200 
volts  for  a  distribution  net  work  for  house  lighting.  The 
2200  volt  line  is  again  reduced  by  pole-type  transformers 
to  110  volts.  It  appears  that  at  some  time  previous  to  the 
accident  the  1300  volt  line  came,  by  some  means,  short  cir- 
cuited with  the  2200  volt  line.  Also  the  1300  volt  line  was 
shorted  on  to  the  110  volt  line  at  two  points,  these  two 
points  happening  to  be  fed  from  difTerent  service  trans- 
formers. In  each  case,  therefore,  the  man  who  touched  rhe 
wires  completed  the  circuit  from  a  2200  volt  line  to  ground. 
It  was  therefore  of  no  significance  that  the  street  lights 
were  on  in  one  case  and  ofi  in  the  other. 

It  is  often  difficult  to  lay  one's  finger  on  the  particular 
defect  in  a  system  which  is  responsible  for  trouble,  but  in 
this  case  it  is  clear  that  if  the  secondaries  of  the  service 
transformers  had  been  grounded,  the  accidents  could  not  have 
happened.  The  question  of  whether  it  is  best  to  ground  is 
one  that  has  been  freely  discussed  in  the  past  few  years, 
and  different  opinions  have  been  held,  but  in  later  years  en- 
gineers have  come  to  look  with  disfavor  on  the  system  of 
installation  found  in  Oakville.  The  practice  of  grounding 
the  secondary  transformers  is  now  followed  by  the  Toronto 
Electric  Light  Company,  the  Toronto  Hydro-electric  Sys- 
tem, the  Montreal  L.  H.  &  P.  Company,  the  Electric  Power 
Company's  numerous  systems  in  central  Ontario,  and  many 
others. 

The  new  regulation  contained  in  the  Hydro-electric 
Power  Commission's  rules,  just  issued,  that  everything  be- 
low 150  volts  must  be  grounded,  is  therefore  most  oppor- 
tune. We  understand  also  the  National  Code  will,  in  its 
new  edition  to  be  out  towards  the  end  of  the  present  year, 
contain  the  same  requirements.  This,  with  the  added  condi- 
tion of  rigid  inspection  which  is  included  in  the  rules  and 
regulations  of  the  Ontario  Commission,  should  make  a  re- 
petition of  the  Oakville  fatality  a  practical  impossibility. 

In  other  respects,  too,  the  regulations  of  the  National 
Code  when  not  observed  in  Oakville  in  that  the  type  of  flex- 
ilile  cord  used  was  not  up  to  the  standard  specification. 
Neither  was  the  portable  lamp  supplied  with  the  necessary 
insulating  handle.    Had  these  regulations  been  observed,  it 


is  fairly  certain  that  one  at  least  of  the  fatalities  would  not 
have  occurred. 

Which  all  goes  to  show  that  it  is  not  the  lack  of  know- 
ledge or  rules  or  regulations  in  such  matters,  but  that  it  is  the 
carelessness  or  indifference  which  fails  to  observe  the  rules 
that  causes  most  of  the  accidents  due  to  the  operations  of 
electric  currents. 


The  Toronto  Hydro-electric  Commission 

It  has  been  said  that  the  Ontario  Government's  delay 
in  filling  the  vacancy  on  the  Toronto  Hydro-electric  Commis- 
sion caused  by  Mr.  Drayton's  elevation  to  the  Railway  Board, 
is  due  to  difficulty  in  locating  a  suitable  man  who  will  under- 
take to  give  the  necessary  thought  and  time  to  the  office. 
No  doubt  this  is  correct  for  the  very  reason  that  any  man 
who  possesses  the  necessary  qualifications  to  make  him  de- 
sirable in  this  position  is,  in  the  nature  of  things,  so  occupied 
with  his  own  business  that  he  cannot  spare  the  time  to  any 
semi-philanthropic  scheme  that  liiight  easily  occupy  several 
hours  of  each  day.  Added  to  this,  a  position  on  the  Board 
carries  with  it  the  inevitable  exposure  to  criticism  on  the 
part  of  the  public  and  the  press,  which  cannot  help,  and 
generally  renders  much  more  difficult,  the  pursuit  of  any  de- 
finite line  of  policy.  And  not  only  is  this  criticism  misplaced, 
but  it  is  at  the  same  time  very  irritating  to  most  good  men. 
That  the  present  chairman  of  the  Board  has  given  freely  of 
his  valuable  time  and  has,  almost  without  comment,  run  the 
gauntlet  of  much  ill-advised  and  uncalled-for  criticism,  proves 
only  Mr.  Ellis'  ideal  of  "public  service,"  but  does  not  sug- 
gest any  argument,  other  than  that  contained  in  these  two 
words,  which  is  likely  to  appeal  to  the  type  of  man  we  need 
to  sit  with  Mr.  Ellis  on  the  Toronto  Hydro-electric  Board. 

In  justice  to  the  present  chairman,  however,  who  cannot 
be  expected  to  continually  neglect  his  own  private  business 
and  to  carry  the  responsibility  of  the  city's  hydro-electric 
system  alone,  we  believe  the  government  would  be  well  ad- 
vised in  making  an  early  appointment  to  the  vacant  office. 
The  name  that  appears  to  suggest  itself  most  naturally  is 
that  of  Mr.  A.  Claude  Macdonell,  M.P.  for  South  Toronto. 
Mr.  Macdonell  is  known  as  a  man  who  "does  things,"  and 
having  become  acquainted  with  the  demands  of  public  life, 
he  has  grown,  we  may  suppose,  somewhat  impervious  to  the 
poisoned  darts  of  public  fault-finding.  It  is  said  that  he 
would  not  accept  the  appointment  but  we  are  loath  to  be- 
lieve that  Mr.  Macdonell's  high  sense  of  public  duty  would 
not  be  sufficient  to  lead  him  to  accept  any  position  where 
there  is  scope  for  the  exercise  of  his  executive  ability  in  use- 
ful service  to  the  city  of  Toronto. 

With  P.  W.  Ellis,  A.  C.  Macdonell  and  Mayor  Hocken 
composing  the  Hydro  board,  it  is  difficult  to  conceive  of  many 
serious  errors  or  omissions  in  the  carrying  forward  of  the 
citizens'  work.  If  Mayor  Hocken  really  cannot  spare  the 
time,  it  is  conceivable  that  Mr.  J.  W.  Woods  may  be  induced 
to  step  into  the  breach.  Perhaps  after  all,  the  removal  of 
the  mayor  from  this  Board  would  be  best,  for  although  Mr. 
Hocken  would  undoubtedly  add  much  strength  to  the  Com- 
mission, it  is  well  to  remember  that  Toronto  is  no  longer  a 
village  and  that  the  general  organization  of  the  city's  busi- 
ness requires  the  undivided  attention  of  even  so  capable  a 
mayor  as  Toronto  is  at  present  blessed  with.  The  removal 
of  the  mayor's  name  from  the  Board  and  the  substitution  of 
that  of  Mr.  Woods  would  also  give  continuity  to  the  work  of 
the  Commission. 


It  is  understood  that  the  Vancouver  Public  Service  Cor- 
poration will  shortly  commence  work  on  its  project  of  gen- 
erating steam  heat  and  electric  power  from  the  refuse  at  the 
various  city  mills,  for  distribution  throughout  the  city  of 
Vancouver  in  accordance  with  an  agreement  with  the  city 
council,  recently  endorsed  l)y  the  ratepayers. 
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Generating  Power  at  the  Mine 

Mr.  L.  S.  Cockburn,  B.A.Sc,  recently  delivered  an  address 
before  the  Society  of  Engineers  of  Saskatchewan  and  the 
members  of  the  Board  of  Trade  at  Regina,  dealing  with  the 
production  of  power  for  lignite  coal  and  its  Iransimssion  to 
Moose  Jaw  and  Regina.  Moose  Jaw  is  situated  25  miles 
from  the  point  in  the  coal  fields  at  which  it  was  proposed 
to  install  the  plant,  and  Regina  is  41  miles  farther  south. 
The  estimates  are  figured  on  an  initial  generation  of  6,000 
kilowatts  in  a  power  house  so  designed  as  to  allow  of  in- 
definite extension.  The  boiler  plant  estimated  on  would  con- 
sist of  nine  boilers  of  approximately  1,000  h.p.  each,  at  150 
lbs.  pressure,  which  would  drive  four  1,500  kw.  turbo-gen- 
erators. 

The  cost  of  the  generating  plant  is  put  at  .$470,000,  made 
up  as  follows:  buildings,  $20,000;  boiler  plant,  pipe  and  coal 
and  ash  handling  equipment,  $180,000;  four  turbo-generators 
with  necessary  step-up  transformers  and  auxiliary  equip- 
ment, $270,000. 

Transmission  at  44,000  volts  is  suggested  and  estimates 
are  made  on  a  single  circuit  wood  pole  line,  a  double  circuit 
wood  pole  line  and  a  metal  tower  line.  These  are  estimated 
to  cost  respectively  $127,540,  $171,120  and  $258,438,  size  No. 
1  wire  being  used  from  the  plant  to  Moose  Jaw  and  size  No. 
4  wire  from  Moose  Jaw  to  Regina. 

The  sub-stations  are  placed  at  $50,000  for  Moose  Jaw 
and  $70,000  for  Regina.  The  Moose  Jaw  equipment  would 
consist  of  three  800  kw.  transformers  and  a  rotary  converter 
of  500  kw.  capacity.  The  Regina  equipment  would  be  four 
900  kw.  transformers  and  two  rotary  converters  of  500  kw. 
each.  This  brings  the  total  cost  of  $820,000  made  up  as  fol- 
lows: generating  station,  $470,000;  transmission  line,  $171,- 
120  (double  circuit  wooden  pole  line) ;  sub-stations,  $120,- 
000;  engineering  and  incidentals,  $58,800.  To  this  is  added 
$25,000  for  the  cost  of  the  coal  mining  equipment  making  a 
total  of  $845,000  for  the  investment. 

The  fixed  charges  are  figured  at  $168,300,  made  up  of 
$90,000  interest  and  sinking  fund  at  $78,200  operating  ex- 
penses. This  figures  out  to  1.53c.  per  kw.  hour  on  the  com- 
bined consumption  calculating  a  25  per  cent,  load  factor. 
Figures  were  given  showing  a  reduction  in  rate  per  kw. 
hour  to  .66c.  as  the  load  factor  gradually  increased  to  90 
per  cent. 


International  Electrotechnical  Commission 

The  dates  for  the  next  Congress  of  the  International 
Electrotechnical  Commission,  which  is  to  be  held  in  Berlin, 
Germany,  have  just  been  settled,  the  announcement  now  be- 
ing made  that  the  first  meeting  will  open  in  that  city  on  the 
2nd  of  September  next,  and  that  the  gatherings  will  continue 
for  the  balance  of  that  week.  This  Commission  is  an  inter- 
national body  engaged  in  the  world-wide  standardization  of 
the  fundamental  units  used  in  all  electrical  work,  the  terms 
employed  to  describe  various  types  of  machinery,  the  nomen- 
clature and  symbols  current  in  electrical  text  books  and 
other  allied  literature,  and  the  methods  of  testing  electrical 
apparatus,  etc.,  a  work  always  important,  but  more  especially 
so  in  view  of  the  enormous  increase  in  the  use  of  electric 
motors,  lights,  and  devices,  which  has  taken  place  in  the 
last  few  years.  There  are  about  twenty  member  countries 
in  the  Comriiission,  comprising  practically  all  the  European 
nations,  besides  for  instance  sucli  widely  scattered  member- 
ships as  Japan,  Brazil,  and  Mexico,  in  view  of  which'  it  is 
apparent  that  the  rulings  of  the  Commission  are  the  product 
of  experience  gained  from  almost  every  conceivable  condi- 
tion under  which  electrical  apparatus  can  be  manufactured 
and  operated.  Further,  as  the  individual  members  are  in 
the  forefront  of  electrical  work  in  their  respective  countries, 
the  decisions  of  the  Commission  form  the  most  complete  and 


satisfactory  international  standards  that  can  possibly  be  pro- 
duced. 

The  Canadian  and  other  National  Committees  have  for 
some  time  had  under  consideration  the  rulings  proposed  by 
two  important  sub-committees,  namely,  on  symbols  and  on 
rating,  and  the  various  amendments  suggested  by  them  were 
discussed  very  fully  at  the  sub-committee  meetings  lately 
held  in  Zurich,  Switzerland.  One  of  the  main  questions 
raised  regarding  symbols  was  the  selection  of  suitable  char- 
acters to  distinguish  between  vector  and  scalar  quantities 
and  between  electric  and  magnetic  quantities,  a  point  on 
which  there  was  a  long  discussion  both  in  some  of  the  Na- 
tional Committees  and  also  at  Zurich.  The  final  decision,  it 
has  been  pointed  out,  should  take  into  consideration  not 
only  the  technical  aspects  but  also  the  very  practical  point 
as  to  what  characters  will  be  most  readily  available  on  a 
typewriter  or  type-setting  machine.  The  report  on  the  Rat- 
ing of  Electrical  Apparatus  will  likely  be  amended  in  one 
or  two  interesting  points;  for  instance,  it  is  suggested  that 
ultimate  temperature,  and  not  temperature  rise,  be  standard- 
ized as  the  basis  of  rating,  on  the  ground  that  it  is  really 
the  former  that  governs  the  life  of  the  apparatus  which  may 
be  in  question.  Further,  the  term  "cooling-air"  is  proposed 
as  a  substitute  for  the  time-honored  phrase  "surrounding 
air,"  the  change  obviously  being  suggested  with  reference 
to  the  modern  practice  of  forced  ventilation.  These  proposed 
rulings,  in  their  ultimately  amended  form,  will  go  before  the 
plenary  meeting  at  Berlin  for  final  and  official  ratification, 
besides  which  there  are,  of  course,  a  number  of  other  im- 
portant recommendations  to  be  considered. 

The  question  of  Canadian  representation  at  the  Berlin 
Congress  is  also  one  that  has  to  be  decided  very  shortly 
by  the  Canadian  Committee,  the  matter  being  to  a  certain 
extent  one  of  finances.  Previous  delegates  have  been  Dr.  L. 
A.  Herdt,  who  attended  the  preliminary  meeting  in  London 
in  1906,  at  which  time  the  statutes  of  the  Commission  were 
drawn  up;  Mr.  Ormond  Higman,  who  went  to  the  London 
Conference  in  1908,  and  Prof.  L.  W.  Gill,  of  Queen's  Univer- 
sity, who  represented  Canada  at  the  1911  Congress  in  Turin, 
Italy. 


German  Electro-Technical  Industry 

According  to  a  report  just  issued  by  the  German  Union 
of  Electro-Technical  Manufacturers,  the  past  year  was  a  good 
one  for  the  industry,  the  marked  increase  in  the  adoption  of 
electricity  for  lighting  and  power  purposes  reflecting  itself 
in  increased  turnover  by  most  members  of  the  union.  Pro- 
fits, however,  chiefly  owing  to  the  advance  in  metal  prices, 
were  not  always  satisfactory.  The  union  includes  almost  all 
the  German  electrical  companies  outside  the  A.  E.  G.  and 
Siemens  Schuckert  groups.  Makers  of  motors  were  well  em- 
ployed, but  unfortunately  it  was  only  possible  to  obtain  bet- 
ter prices  for  those  of  upward  of  5  horse-power.  The  cable 
branch  of  the  industry  had  little  reason  to  complain,  for 
owing  to  the  efforts  of  the  Cable  Cartel  prices  were  brought 
to  profitable  levels.  Foreign  competition  was  very  keen. 
Prices  of  insulated  wire,  which  were  very  unsatisfactory  in 
1911,  were  improved,  producers  coming  to  a  price  agreement. 
Toward  the  close  of  1912  a  price  cartel  was  formed  with  re- 
gard to  insulating  tubing,  the  manufacture  of  which  had  be- 
come quite  unprofitaljle.  There  was  a  slight  improvement  in 
arc  lamp  trade  owing  to  the  introduction  of  new  and  im- 
proved types,  but  the  incandescent  lamp  trade  left  much  to 
1)0  desired.  The  German  tax  on  lighting  apparatus  is  seri- 
ously handicapping  both  the  lii>mc  and  foreign  trade.  Owing 
to  the  customs  practice  in  the  United  States  and  Canada  of 
including  the  German  lighting  tax  as  part  of  the  basic  price 
on  which  to  impose  their  own  ad  valorem  import  duty,  it  is 
now  proving  quite  impossible  to  export  German  electric 
lamps  to  these  markets. — Daily  Consular  and  Trade  Reports. 
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Electrical  Contracts  Let 

At  the  annual  meeting  of  the  Western  Canada  Power 
Company,  held  in  Montreal,  Mr.  C.  H.  Cahan,  K.C.,  the  presi- 
dent, stated  that  in  addition  to  ordering  two  additional  13,- 
000  horse  power  double  Francis  turbines  from  Escher,  Wyss 
&  Company,  the  directors  had  given  a  contract  to  the  Cax\- 
adian  General  Electric  Company  for  two  generators,  and  had 
ordered  from  the  Canadian  Westinghouse  Company  the 
switchboards  and  accessories  to  complete  the  power  house 
to  double  its  present  capacity.  Although  under  its  contract, 
which  was  recently  completed,  the  British  Columbia  Electric 
Railway  Company,  Limited,  was  not  actually  required  to  take 
electric  power  from  the  Western  Canada  Company  before 
September  1st  next,  that  company  had  already  commenced 
to  take  6,000  horse  power. 

Mr.  Cahan  added:  "The  establishment  of  grain  elevators, 
flour  mills  and  cement  mills,  together  with  the  new  steel 
works,  which  will  soon  be  in  operation  in  Vancouver,  will 
ensure  large  increases  in  our  sales  of  power,  and  we  must, 
now  prepare  for  the  large  demand  which  these  industries  will 
certainly  make  upon  us." 

The  following  were  elected  directors  of  the  company  for 
the  ensuing  year:  C.  H.  Cahan,  A.  R.  Doble,  T.  J.  Drummond, 
Wm.  McNeil,  Campbell  Sweeney,  A.  H.  B.  MacKenzie,  R.  F. 
Hayward  and  DeForest  Hicks.  Mr.  Cahan  was  subsequently 
re-elected  president;  Mr.  T.  J.  Drummond,  vice-president; 
and  Mr.  O.  B.  MacCallum,  secretary-treasurer. 


Underground  Conduit  in  Montreal 

Mr.  G.  M.  Gest,  of  Montreal  and  New  York,  has  been 
awarded  the  contract  for  constructing  the  first  section  of  the 
underground  conduit  system  as  planned  by  the  Montreal 
Electric  Service  Commission.  There  were  four  tenders  sub- 
mitted, and  the  Commission  recommended  that  the  tender 
of  Mr.  Gest,  at  $271,758,  be  accepted. 

This  will  be  one  of  the  most  complicated  pieces  of  work 
ever  undertaken,  the  construction  being  under  the  sidewalks 
on  St.  Catharine  street,  the  most  congested  street  in  the  city. 
Mr.  Gest  has  agreed  to  complete  the  work  in  six  months, 
while  the  next  lowest  tenderer  asked  twenty-four  months. 

The  City  of  Montreal  is  fortunate  in  securing  so  favor- 
able a  tender  from  Mr.  Gest,  as  his  long  experience  in  special- 
izing in  conduit  work,  together  with  his  capable  organiza- 
tion, is  a  guarantee  of  first-class  construction  and  thorough 
satisfaction.  We  know  of  no  one  better  qualified  to  lay  out 
and  build  a  conduit  and  distribution  system  than  Mr.  Gest, 
and  his  willingness  to  undertake  the  completion  of  this  im- 
portant work  in  six  months'  time  speaks  volumes  for  his 
organization. 


65,000  h.p.  for  Laurentide  Pulp 

The  Laurentide  Pulp  Company,  are  planning  big  exten- 
sions to  their  plant  at  Grand  Mere,  Que.,  at  a  cost  of  ap- 
proximately $1,000,000  -and  one  of  the  most  interesting  fea- 
tures from  the  viewpoint  of  electrical  engineers  will  be  the 
building  of  a  large  new  power  house  capable  of  developing 
6r),000  h.p.  Application  has  been  made  to  the  Department  of 
Public  Works  for  permission  to  construct  a  dam  across  the 
St.  Maurice  River  at  Grand  Mere.  In  the  official  application 
permission  is  asked  for  the  right  to  use  all  the  water  power 
of  the  river  at  Grand  Mere,  with  the  exception  of  such  as 
may  be  used  for  the  sluicing  of  logs  over  the  proposed  dam. 
The  dam  is  to  be  a  concrete  structure  with  sluice  gates  and 
a  spillway  1,900  feet  long. 

The  power  house  will  have  eight  main  power  units  with 
space  for  two  more  units  when  required.  Tt  is  understood 
that  the  application  will  come  before  the  cabinet  council  in 
the  course  of  a  few  days  and  will  he  granted.    The  enlarge- 


ment to  the  plant  of  the  Laurentide  Pulp  Company  will  mean 
permanent  employment  for  a  large  staff  of  extra  men  when 
completed. 

Economy  Test  of  a  200  h.p.  Robb  Scotch  Boiler 

There  was  recently  conducted  a  12-hour  test  of  a  200 
h.p.  Robb  Scotch  boiler,  a  modification  of  the  standard  Scotch 
internally  fired  type.  It  evaporated  11.8  pounds  of  water  per 
pound  of  combustible  giving  a  combined  boiler  and  furnace 
efficiency  of  73  per  cent,  and  this  in  spite  of  the  fact  that  the 
boiler  carried  an  average  of  22  per  cent,  overload.  While 
possessing  the  features  which  make  the  Scotch  marine  boiler 
so  satisfactory  and  efficient,  this  modification  embodies  a  few 
changes  to  increase  the  circulation.  A  cylindrical  baffie  plate 
open  at  the  bottom  and  extending  about  1-3  the  length  of  the 
tubes  carries  the  water  to  the  bottom  of  the  boiler  from 
which  it  rises  between  the  furnace  and  amongst  the  tubes 
and  again  enters  the  smaller  upper  drum  by  means  of  a 
neck. 

In  this  test  a  good  grade  of  semi-bituminous  coal  was 
used  which  analyzed  as  follows:  volatile  matter,  18.78;  fixed 
carbon,  75.62;  ash,  5.60.  The  test  was  conducted  with  run- 
ning start  and  stop. 

Among  the  more  important  data  may  be  mentioned  an 
average  flue  temperature  of  507°,  a  combined  furnace  and 
boiler  efficiency  of  73  per  cent.,  and  a  percentage  of  22.35 
over  builders  rating.  The  escaping  flue  gases  average  10.81 
per  cent,  of  CO2  with  only  0.32  per  cent,  of  CO.  It  is  esti- 
mated from  the  analysis  of  the  flue  gases  that  a  little  over  18 
pounds  of  air  was  supplied  to  a  pound  of  coal  burned. 

The  following  table  gives  the  heat  balances: 


B.t.u,  % 

Heat  usefully  expended,  per  lb.  dry  coal  ...10,826.0  =  73.00 

Heat  lost  in  moisture  in  steam  .  -     27.5  =  O.IS 

Heat  lost  in  evaporating  moisture  in  coal  . .  .       28.7  =  0.19 

Heat  lost  in  combustible  in  refuse                      307.6  =  2.07 

Heat  lost  in  unconsumed  gases                          248.1  =  16.88 

Heat  lost  in  moisture  formed  by  burning  H 

in  coal                                                           499.2  =  3.37 

Heat  lost  in  escaping  gases  above  temp,  of 

steam                                                          796.2  =  5.37 

Heat  lost  in  escaping  gases  below  temp,  of 

steam                                                          1,440.3  =  9.72 

Heat  lost  in  radiation  and  unaccounted  for  .     657.4  =  4.42 


While  this  test  gives  very  satisfactory  figures  regarding 
this  boiler,  the  figures  might  have  been  still  better  had  it 
not  been  for  the  fact  that  the  bridge  wall  was  reduced  as  it 
was  thought  that  the  draft  would  be  so  restricted  that  the 
boiler  could  not  carry  the  load  of  the  mill.  Cutting  down 
the  bridge  wall  nearly  level  with  the  grates  resulted  in  a 
considerable  loss  of  coal  and  coke  into  the  combustion 
chamber.  The  amount  of  this  loss  was  not  determined,  but 
is  included  in  the  "radiation  and  unaccounted  for"  losses 
which  amounted  to  4.42  per  cent. 


Fifth  Hydro  Report 

The  Llydro-electric  Power  Commission  of  Ontario  has 
just  issued  the  5th  annual  report  of  its  operations  for  the 
year  ending  October  31,  1912.  Following  so  closely  on  the 
1910  and  1911  reports,  the  1912  issue  comes  somewhat  as  a 
surprise,  and  we  are  pleased  to  note  the  businesslike  prompt- 
ness which  actuated  the  Commission  to  pulilish  this  report 
before  all  the  matter  contained  in  it  should  have  become  an- 
cient history.  The  contents  are  classed  under  five  headings 
of  legal  proceedings,  transmission  systems,  operation  of  the 
systems,  municipal  work  and  hydraulic  investigations.  In 
addition  to  many  interesting  photographs  a  map  of  Ontario 
showing  the  operations  in  the  Niagara  district,  the  Severn 
district,  the  Morrisburg  district  and  the  Port  Arthur  dis- 
trict, outlines  the  work  of"  the  Commission  to  date.  ' 
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Ties  Used  in  1912 

Advance  Government  reports  show  that  a  total  of  16,- 
()1!),:}G2  cross  ties  were  purchased  by  Canadian  steam  and  elec- 
tric railway  companies  in  1!)12.  Tliis  is  an  actual  increase  of 
2,230,138  ties  or  15.5  per  cent,  of  the  total  numljer  purchased 
in  1911.  The  total  value  of  these  ties  at  the  point  of  pur- 
chase was  $7,469,336  being  an  average  of  45  cents  per  tie. 
The  average  price  in  1911  was  39  cents  and  the  increase  of 
6  cents  in  1913  is  due  to  the  increases  in  the  prices  of  Jack 
pine  and  cedar  ties  which  were  purchased  in  greatest  quan- 
tities in  1913. 

Jack  pine  still  heads  the  list  although  fev/er  ties  of  this 
material  were  purchased  than  in  the  preceding  year.  The 
greatest  increase,  in  the  use  of  any  one  kind  of  wood  was 
in  the  case  of  Eastern  cedar  which  moved  up  from  fourth  to 
second  place  on  the  list.  •  The  great  variation  in  the  use  of 
this  material  from  year  to  year  is  an  indication  of  the  uncer- 
tainty of  the  supply. 

The  use  of  Douglas  hr  and  hemlock  increased  and  these 
two  kinds  of  wood  retained  their  relative  places  on  the  list. 
One  of  the  greatest  decreases  was  in  the  use  of  tamarack 
which  dropped  from  fifth  to  ninth  place  on  the  list.  This  is 
another  wood  of  which  the  supply  is  uncertain. 

The  four  hardwoods,  oak,  beech,  maple  and  birch  were 
all  used  in  greatly  increased  quantities,  indicating  the  gen- 
eral tendency  of  railways  operating  fast,  heavy  trains  to  re- 
duce the  use  of  cedar  and  other  soft,  weak  woods,  and  to  in- 
crease the  use  of  hardwoods  or  chemically  treated  Southern 
hard  pine.  In  all,  nineteen  different  kinds  of  wood  were 
used  for  cross-ties  in  1912. 

Table  Showing  Total  Ties  Used 

1911  1913 
Average     Per     Average  Per 


Kind  of  Wood 

value 

cent. 

value 

cent 

Jack  pine   

.41 

37.9 

.46 

28.8 

Cedar   

.40 

10.0 

.45 

19.7 

Douglas  fir  

.38 

13.5 

.30 

13.1 

Hemlock  

.35 

11.6 

.38 

11.7 

Western  larch   

.43 

8.3 

.43 

7.2 

Oak  

.81 

1.0 

.67 

5.6 

Hard  pine  

1.11 

a 

.66 

4.0 

Eastern  spruce   

.26 

6.3 

.39 

3.4 

Tamarack   

.33 

9.7 

.53 

2.6 

Chestnut   

.56 

.5 

.59 

1.6 

Beech   

.31 

a 

.68 

.6 

Western  cedar  

.42 

.4 

.35 

.5 

Maple  

.31 

.1 

.77 

.3 

White  pine  

.39 

a 

.35 

.3 

Birch   

.21 

.1 

.60 

.3 

Red  pine   

.32 

.5 

.48 

.2 

Balsam  fir  

.13 

.1 

Western  spruce  

.58 

a 

Elm     

.43 

a 

.47 

a 

Poplar  

.27 

a 
a 

Black  ash   

.43 

Total  

$.39 

100.0 

.$.45 

100.0 

a  =  less  than  one-tenth 

of  one  per  cent 

The  steam  railways  in 

1912 

purchased 

a  total  of 

136,600  ties,  97.1  per  cent,  of  the  total  numl)er  purchased  in 
Canada.  These  railways  used  all  the  Western  larch,  chest- 
nut, beech,  maple,  birch,  red  pine  and  balsam  ties. 

The  electric  railways,  using  less  than  three  per  cent,  of 
all  the  ties,  purchased  cedar  in  greater  quantities  than  an>- 
other  material.  Ties  used  by  these  railways  are  not  reepiir- 
ed  to  carry  the  heavy  loads  and  endure  the  excessive  rail 
cutting  that  is  experienced  on  steam  railway  roadbeds. 
Oak  and  elm  are  the  only  hardwoods  used  by  these  railways, 
although   imported   hard   pine   is   used   to   a   slight  extent. 
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Duraliility  in  contact  with  the  soil  is  of  more  importance 
for  this  purpose  than  strength  or  resistance  to  wear. 

Ties  Used  by  Electric  Railways  Alone 

191)  1912 


Average 

Per 

Average 

Per 

Kind  f)f  Wood 

value 

cent. 

value 

cent 

Cedar   

$.41 

28.0 

$  .55 

33.0 

Douglas  fir  

.20 

55.0 

.43 

32.5 

Hemlock  

.37 

3.7 

.44 

10.9 

Tamarack   

.18 

4.0 

.61 

6.5 

Jack  pine   

.47 

3.7 

.58 

5.3 

\A/f'Qtf*rn  rf<\'Ar 

.51 

5.2 

Eastern  spruce  ...  . 

.  .  .25 

.9 

.34 

3.4 

Western  spruce  , 

.58 

1.7 

Hard  pine   

.70 

.9 

Oak   

.61 

.9 

.82 

.6 

White  pine  

.41 

.4 

2.12 

a 

Elm   

1.74 

a 

Red  pine   

.47 

3.7 

Chestnut  

.46 

.3 

Total   $.29      100.0  $.52  100,0 

a  =  less  than  one-tenth  of  one  per  cent. 

There  is  a  noticeable  increase  in  the  use  of  chemically 
treated  ties  by  Canadian  railways.  In  1911  only  206,209  ties 
or  1.4  per  cent,  of  the  total  were  treated  chemically  to  pre- 
vent decay.  In  1912  a  total  of  1,518,189  ties  or  9.1  per  cent, 
received  chemical  treatment.  The  Canadian  railways  are 
evidently  taking  advantage  of  the  saving  that  can  be  accom- 
plished by  the  use  of  preservative  treatment  of  cross  ties. 
The  accompanying  tables  give,  in  detail,  the  percentages  and 
prices  of  each  kind  of  wood. 


Horse  Vehicles  in  Central-Station  Service 

During  the  year  1912  the  Commonwealth  Edison  Com- 
pany had  130  horses,  107  horse  vehicles  and  73  electric  ve- 
hicles in  service.  Allowing  a  deduction  of  6  per  cent,  in  the 
number  of  wagons  in  service  at  a  time  because  of  repairs  or 
of  horses  being  shod,  idle  or  sick,  there  remain  101  horse 
vehicles  with  which  to  average  the  expenses.  These  expen- 
ditures are  grouped  under  the  following  heads: 

Feeding,  shoeing  and  veterinary  service  $29,712 

Labor  in  barns  and  repairs  to  buildings   20170 

Repairs  on  horse  vehicles   ll,OS.s 


Total  for  the  year  1912   $60,970 

Cost  per  horse  vehicle  per  month   5^50. 81 

Driver's  salary   CO.di) 

Supervision  per  vehicle  per  month   4.0 

Rent  of  barn  per  vehicle  per  month    4.05 

Mtmicipal  wheel  tax  per  month   n.4 

Interest  at  5  per  cent.,  depreciation  at  1(1  per  cent.,  ta.xes  at  1.5 

per  cent.,  insurance  at  1  per  cent   5.73 

Total  cost  per  month   $123. 1,S 

.\verage  cost  per  day  per  liorse  veliicle  in  service,  on  the  basis  of 

23.5  days  a  month    $4.01 

Twenty  of  the  seventy-two  electric  vehicles  owned  by 
this  company  are  used  in  carrying  supplies  from  warehouses 
to  customers'  premises.  About  thirteen  cars  are  employed 
for  making  lamp  renewals,  and  ten  trucks  are  used  for  in- 
stalling small  overhead-line  extensions  which  do  not  involve 
the  setting  of  poles.  The  remaining  vehicles  are  used  for 
delivering  meters,  for  underground-line  work,  installing  signs 
and  pulling  caliles  througli  conduits  liy  means  of  the  vehicle 
motors. 

In  size  the  electric  veliicles  range  from  700  11).  to  4.000 
lb,  in  carrying  capacity,  the  average  being  about  2.500  lb, 
.\s  the  average  time  that  they  have  been  in  service  is  about 
twenty-six  months,  the  owner  figures  that  the  maintenance 
charges  have  reached  a  value  that  can  be  regarded  as  fairly 
typical  of  the  service. 

The  electric  wagons  used  by  the  overhead  department 
were  designed  to  carry  all  of  the  tools  and  materials  used  for 
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installing  the  customer's  service  wires.  Compartments  for 
holding  the  supplies  are  arranged  so  as  to  be  readily  acces- 
sible to  the  linemen.  Above  these  compartments  are  racks 
for  holding  cross-arms.  Hooks  are  arranged  on  both  sides 
of  the  truck  for  supporting  coils  of  ropes  and  extension  lad- 
ders. There  is  no  room  on  the  truck  for  anything  except 
what  is  absolutely  required,  thus  preventing  the  accumulation 
of  junk. 

In  addition  to  the  seventy-two  electric  commercial  ve- 
hicles mentioned,  the  Commonwealth  Edison  Company  owns 
three  large  electric  trucks  capable  of  carrying  3.5,  5  and  6 
tons  each.  The  largest  one  is  used  for  hauling  coal  and  the 
other  two  are  employed  for  carrying  reels  of  cable.  The 
results  obtained  with  the  electric  vehicles  have  been  so  satis- 
factory that  this  company  is  contemplating  placing  in  service 
thirty  more,  some  of  which  have  been  ordered  already. 
Operating  Expenses  for  Electric  Vehicles 

Operating,  repair  and  other  maintenance  charges  on  the 
electric  vehicles  owned  by  the  Commonwealth  Edison  Com- 
pany for  the  year  1912  are  tabulated  below.    The  number  of 


vehicles  in  service  at  a  time  is 

taken 

as  forty-seven 

in  aver- 

aging  the  operating  expenses. 

DATA  ON  COMMONWEALTH  EDISON 

ELECTRIC  VEHICLES 

Cost  per 

Cost  per 

Total 

Month  per 

Day  per 

Expenses 

1912 

"Vehicle  in 
Serv.ce 

Vehicle  in 
Service 

Supplies  

$2,938 

$5.21 

$0.20 

Painting  

901 

1.60 

0.06 

Tire  replacement   

2,838 

5.03 

0.20 

Battery  repairs  

4,858 

8.61 

0.34 

11,574 

20.52 

0.81 

Washing,  placing  wagons  on  charge 

and  minor  repairs  

8,136 

14.43 

0.57 

Maintenance  of  garage  building,  in- 

cluding rental   

8,243- 

14.59 

0.57 

Total  

$39,488 

$69.99 

$2.75 

Operating  and  repairs  as  shown  above 

$69.99 

$2.75 

Energy,  at  4  cents   

17.68 

0.69 

65.00 

2.55 

4.72 

0.19 

Wheel  tax  and  state  license  

2.50 

0.10 

Depreciation    (total    cost    of  wagon 

less  original  cost  of  tires  and  bat- 

tery  spread    over    eight  years)... 

20.00 

0.79 

Interest,   taxes  and  insurance  ... 

8.33 

0.33 

$188.22 

$7.40 

A.verage  miles  per  vehicle  per  month  749. 


Although  the  maintenance  charges  on  electric  vehicles 
are  about  50  per  cent,  more  than  those  on  horse  vehicles, 
this  increased  expense  is  more  than  offset  by  the  saving  in 
time  in  traveling  from  one  job  to  another.  A  horse  vehicle 
can  cover  about  15  miles  a  day  in  delivery  work,  while  an 
electric  vehicle  averages  about  29  miles  a  day  on  similar  work. 
The  saving  may  not  be  apparent  here,  but  in  case  men  who 
are  paid  40  cents  an  hour  are  being  transported  to  a  job,  any 
time  saved  represents  a  net  profit. 


Kent  Electric  Co. 

The  Kent  Electric  Company  of  Richibucto,  N.B.,  com- 
menced operations  in  1905.  The  power  station  is  in  con- 
nection with  the  saw  mill  at  that  point  and  so  the  engine 
which  supplied  power  to  the  mill  during  the  day  time  is  used 
to  operate  the  generator  at  night.  In  July,  1911,  this  com- 
pany was  taken  over  by  the  Swedish  Canadian  Lumber  Com- 
Ijany,  l)ut  operates  still  under  the  old  name.  This  company 
is  now  supplying  electric  light  for  streets  and  interiors  in 
both  Richibucto  and  Rexton.  The  annual  output  is  about 
30,000  kw.  hours,  the  generating  equipment  consisting  of  a 
250  kw.  a.c.  Royal  Electric  generator,  single-phase,  GO-cycle, 
2200  volts.    Carbon  lamps  are  used  on  the  streets. 

The  manager  of  the  company  is  Mr.  O.  W.  Nordin,  but 
the  business  is  in  charge  of  Mr.  A.  Kulindcr,  former  man- 
ager of  the  company's  mills  in  I'iexton  and  Tiichibucto,  but 
now  assistant  general  manager  of  the  company.  The  chief 
engineer  and  superintendent  is  Mr.  Lester  Brown  who  lias 
been  connected  with  the  plant  since  its  inception. 


Protection  for  Electric  Circuits 

By  Mr.  W.  G.  Merowitz 

Of  the  five  general  classes  into  which  all  electrical  ap- 
paratus may  be  divided,  namely,  generation,  transformation, 
utilization,  control  and  protection,  the  latter  class,  that  of 
protective  apparatus,  appeals  to  the  writer  as  being  the  most 
important.  For  the  designer  of  the  present  day  has  not 
given  to  us  apparatus  which  will  be  immune  from  destruction, 
due  to  a  dead  short  circuit  or  other  abnormal  condition  of 
the  circuit,  without  a  protective  device. 

Protective  devices  may  be  classed  as,  circuit  breakers,  oil 
switclies,  relays  and  systems  which  include  relays,  switches 
and  circuit  breakers.  Every  protective  device  of  the  circuit 
breaker  or  oil  switch  class  must  be  capable  of  performing 
two  functions;  (1)  that  of  carrying  the  current  continuously 
without  undue  heating  and  (2)  that  of  satisfactorily  inter- 
rupting the  energy  which  is  in  the  circuit  at  time  of  abnor- 
mal conditions.  Contrary  to  the  general  impression  regard- 
ing protective  devices,,  their  main  use  is  not  to  open  the  cir- 
cuit but  to  keep  the  circuit  closed,  except  in  such  cases  where 
opening  is  absolutely  necessary  in  order  to  prevent  immediate 
destrtiction  of  the  protective  apparatus.  The  fallacy  that  the 
function  of  a  protective  device  is  to  open  the  circuit  on  any 
and  all  occasions  is  the  basis  of  a  somewhat  false  design  and 
poor  operation  with  some  types  of  devices  now  on  the  mar- 
ket. 

If  electric  generating  or  power  machinery  would  stand 
overloads  and  short-circuits,  there  would  be  no  necessity  for 
protective  devices.  Central  stations  are  in  business  to  sell 
current  and  anything  that  tends  to  interrupt  the  continuity 
of  service  tends  to  not  only  cut  the  earnings  of  the  company 
but  also  to  irritate  the  customer.  It  is  only  because  we  are 
called  upon  to  handle  enormous  energies,  which  produce 
disastrous  results  on  short-circuits  or  other  abnormal  con- 
ditions, that  protective  devices  are  needed.  Since  the  pro- 
tective device  is  the  link  between  the  various  classes  of  ap- 
paratus, generating,  transforming,  utilizing  and  controlling 
electricity,  it  follows  that  the  successful  operation  of  the  sta- 
tion, depends  upon  the  successful  operation  of  the  protective 
device. 

Considering  now  the  first  function,  which  every  device 
for  protection  must  fulfil,  that  of  carrying  current  continu- 
ously. All  devices,  whether  carbon  circuit  breakers  or  oil 
switches,  must  fulfil  this  function,  regardless,  whether  it  is 
used  to  protect  a  one  horse-power  motor  or  a  20,000  kw. 
generator.  It  is  always,  in  series  with  the  apparatus  it  pro- 
tects, and  must  therefore  carry  the  same  current  continu- 
ously. In  this  respect,  there  should  be  a  broad  line  drawn 
between  protective  devices  and  controlling  devices,  as  con- 
trolling devices  are  only  used  during  the  starting  period  and 
hence,  carry  the  current  for  only  a  short  time. 

Of  course,  the  most  satisfactory  joint  for  carrying  the 
current  continuously  is  a  well  soldered  joint,  and  this  is  fol- 
lowed by  bolted  and  by  laminated  joints.  Blade  contacts, 
clip  contacts  and  butt  contacts  are  also  used.  As  it  is  neces- 
sary to  tise  a  joint  which  can  be  easily  closed  and  opened,  it 
is  readily  seen  that  the  soldered  or  bolted  joints  cannot  be 
used  and  the  laminated  joint  comes  next  in  efficiency  as  a 
current-carrying  member.  The  laminated  brush  posesses  the 
advantages  of  not  only  being  able  to  make  and  maintain  a  good 
contact,  but  can  be  easily  removed  from  the  contact  to  open 
the  circuit.  When  the  laminated  brush  is  correctly  made  and 
tiscd  it  is  the  best  current-carrying  member  employed  for 
either  carbon  break  circuit  breakers  or  oil  switches.  What- 
ever kind  of  contact  is  used,  it  should  be  of  such  design  as  to 
be  able  to  efficiently  take  care  of  the  full  load  current  of 
the  switch,  with  a  rise  of  not  more  than  30°  C.    A  higherrise 
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tlian  tliis  would  heat  the  oil  and  experiments  show  that  heated 
cjil  is  not  so  effective  as  cool  oil,  in  quenching  the  arc. 

And  now,  considering  the  second  function  which  a  pro- 
tective device  must  fulfil,  that  of  satisfactorily  interrupting 
the  energy  at  abnormal  times.  It  seems  pretty  well  proven 
that,  for  direct  current  circuits,  carbcjn-break  circuit  breakers, 
of  ample  size  are  entirely  satisfactory.  If  the  resistance  of  the 
carbons  is  low  at  the  instant  of  the  break  (not  when  the 
breaker  is  closed)  and  if  the  break  is  wide  enough  such  a  cir- 
cuit breaker  when  properly  mounted  will  open  any  short  cir- 
cuit which  it  may  be  called  upon  to  handle.  For  a.c.  circuits, 
however,  a  carbon-break  circuit  breaker  is  not  so  satisfactory, 
even  on  low  voltage  installations,  as  long  flaring  arcs,  due  to- 
the  inductive  discharge  of  the  circuit,  not  only  burn  the  con- 
tacts but  create  a  disastrous  rise  of  voltage,  which  at  times 
will  be  large  enough  to  break  down  the  insulation  and  start 
a  fire.  Oil  switches,  on  the  other  hand,  break  the  arc  in  a 
bath  of  oil  and  when  these  switches  are  provided  with  the 
proper  form  of  contact  for  carrying  the  current,  there  is  no 
excuse  for  using  carbon-break  breakers  for  alternating  cur- 
rent, whether  the  voltage  is  110,000  or  110;  the  oil  switch 
being  in  most  cases  cheaper  and  in  all  cases  more  satisfactory. 

Other  things  being  equal,  the  oil  switch  which  has  the 
strongest  mechanical  structure,  the  strongest  oil  tank  and  the 
greatest  head  of  oil  over  the  break,  will  open  the  most  energy. 
These  points  can  easily  be  determined  by  inspection  of  the 
switch.  It  is  not  always  the  best  policy  to  purchase  circuit- 
breaking  devices  which  can  be  depended  upon  to  break  ex- 
tremely heavy  short  circuits,  as  the  cost  of  real  estate  in  some 
cases  would  render  such  an  installation  prohibitive  and  as  the 
possibility  of  these  extremely  heavy  short  circuits  may  be  ex- 
ceedingly remote.  But,  nowhere  is  economy  so  unjustly  ex- 
ercised as  when  applied  to  the  purchasing  of  protective  de- 
vices and  in  no  other  class  of  apparatus  should  price  be  given 
as  little  consideration.  The  price  of  even  the  most  expen- 
sive and  best  of  these  devices  is  almost  nothing  compared  with 
the  cost  of  apparatus  which  they  protect  and  a  few  dollars 
saved  on  these  devices  may  not  only  wreck  the  station  ap- 
paratus but  throw  an  entire  section  into  darkness. 

Relays  are  used  to  control  the  action  of  various  kinds  of 
oil  switches  and  circuit  breakers.  The  function  of  relays,  is  to 
cause  the  switch  to  open  at  any  pre-determined  point  or  con- 
dition of  the  circuit.  The  relay  should  be  selected,  not  with 
the  view  of  protecting  apparatus,  but  of  maintaining,  the  ser- 
vice and  that  the  circuit  may  only  be  opened  when  it  was  ab- 
solutely necesary  to  do  so  in  order  to  prevent  the  apparatus 
from  being  destroyed  and  the  line  from  being  shut  down  al- 
together. 

Synchronizing  Force  in  Hunting 

By  Dr.  Steinmetz  before  A.I.E.E. 

If  two  synchronous  machines,  such  as  converters,  are 
connected  together  slightly  out  of  step,  or  are  thrown  some- 
what out  of  step  by  some  other  means,  the  machine  in  which 
the  rotor  is  ahead  of  the  position  of  mean  rotation  (i.e.,  the 
"leading  machine")  gives  more  power  and  so  slows  down, 
while  the  "lagging  machine"  gives  less  power  and  so  speeds 
up,  and  the  machines  thus  come  nearer  together. 

However,  when  they  are  in  step,  the  machine  which  was 
formerly  leading,  being  slower  in  speed,  still  loses,  and  there- 
by drops  behind;  while  the  machine  which  was  formerly 
lagging  gains  due  to  its  higher  speed,  and  thus  runs  ahead, 
and  the  machines  again  pull  apart,  this  time  in  the  opposite 
direction.  This  goes  on  until  the  increased  load  on  the  lead- 
ing machine  retards  it  and  once  more  causes  it  to  drop  back; 
while  the  decrease  of  load  on  the  lagging  machine  causes 
it  to  speed  up  and  gain.  In  this  manner  by  a  number  of  suc- 
cessive oscillations  the  machines  settle  down  into  step.  If 


there  were  no  losses,  at  every  swing  the  machines  would  pull 
apart  again  as  much  as  they  were  apart  in  the  preceding 
swing;  but,  owing  to  the  energy  losses  caused  by  the  oscil- 
lations, the  swings  decrease  the  more  as  more  energy  is  dis- 
sipated by  them,  and  the  oscillation  thus  is  damped  out. 
This  is  not  hunting,  but  the  natural  and  inherent  adjustment 
into  step  by  a  decaying  oscillation. 

The  pulling  together  of  synchronous  machines  is  the  re- 
sult of  the  increase  of  load  on  the  leading  machine,  which 
retards  it,  and  the  decrease  of  load  on  the  lagging  machine, 
whicli  accelerates  it;  and  the  change  of  load  with  the  change 
of  the  relative  position  of  the  machines  thus  is  called  their 
'synchronizing  power."  That  is,  we  may  consider — and  if 
the  machines  are  running  at  no  load,  this  is  actually  the 
case — that  the  leading  machine  transmits  power  to  the  lag- 
ging machine,  and  that  hence  an  interchange  of  power  oc- 
curs. If  there  were  no  interchange  of  power  with  the 
relative  position — that  is  to  say,  if  the  running  ahead  of  a 
machine  would  not  put  any  load  on  it,  and  inversely — there 
would  be  nothing  to  stop  the  machines  from  drifting  out  of 
step  with  each  other.  If  the  running  ahead  of  a  machine 
would  decrease  the  load  on  it — as  is  the  case  in  series  con- 
nections of  two  alternators — it  would  continue  to  run  ahead 
with  increasing  force,  i.e.,  the  conditions  of  "instepness" 
would  be  unstable,  and  equilibrium  and  synchronous  opera- 
tion impracticable. 

Result  of  Position  Displacement 

The  synchronizing  power,  i.e.,  the  power  exerted  by  one 
machine  upon  the  other,  is  the  result  of  a  position  displace- 
ment of  the  machines,  and  is  thus  the  cause  of  the  possibility 
of  parallel  operation.  The  synchronizing  power  is,  approxi- 
mately, proportional  to  the  displacement  in  position;  if  the 
two  machines  are  thrown  out  of  step  by  twice  the  angle 
(i.e.,  the  one  pushed  ahead,  and  the  other  back,  from  its 
mean  position  by  twice  the  position  angle)  obviously  the 
exchange  of  current,  and  thus  of  power,  is  approximately 
twice  as  before. 

Synchronizing  force,  i.e.,  the  force  with  which  the  lead- 
ing machine  is  pushed  back  and  the  lagging  machine  for- 
ward, thus  is  (approximately)  proportional  to  the  amount  of 
lead  or  lag  of  the  respective  machines;  and,  as  a  result,  the 
force  with  which  a  machine  runs  ahead,  is  held  back  and 
finally  stopped,  is  the  same  as  the  force  with  which  it  moves 
back  into  step  again  and  then  out  of  step  in  the  opposite 
direction.  This,  however,  is  the  case  only  if  there  are" no 
losses  and  no  lag  of  the  synchronizing  force  behind  the  posi- 
tion displacement. 

The  result  of  losses  is  that  the  machines  are  held  back 
from  going  apart  with  greater  force  than  they  are  pushed  to- 
gether again,  and  thus  on  the  next  swing  go  apart  less.  i.e.. 
gradually  settle  into  step. 

The  result  of  a  lag  of  synchronizing  force  behind  the 
position  displacement  is  that,  wlien  the  displacement  in- 
creases (i.e.,  the  machines  pull  apart),  the  opposing  syn- 
chronizing force  is  less  than  it  is  when  the  machines  come 
together  again;  and  the  machines  thus  arc  pushed  together 
at  an  increased  energy,  and  on  the  next  swing  go  apart 
further.  In  other  words,  the  result  of  a  lag  of  the  synchron- 
izing force  behind  the  position  displacement  is  an  increase 
of  the  successive  swings;  a  cumulative  oscillation,  or  hunt- 
ing. Thus  hunting  is  not  an  incident  of  synchronizing  force 
or  insufficiency  of  it;  but  is  the  result  of  a  lag  of  the  syn- 
chronizing force  behind  the  displacement  in  position  which 
produces  the  synchronizing  force,  and  is  thus  a  true  hystere- 
sis effect,  i.e.,  a  "lagging."  If  there  is  no  lag  of  the  syn- 
chronizing force,  there  can  be  no  cumulative  oscillation,  i.e.. 
no  hunting;  but,  since  energy  losses  must  always  be  present, 
the  machines  must  steady  down  to  rest. 

The  relation  between  mechanical  momentum  and  mag- 
not'c  forces,  the  frequency  and  intensity  of  energy  impulse. 
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etc.,  have  no  direct  bearing  on  the  phenomenon  of  hunting, 
however  important  they  may  be;  but  merely  determine  the 
frequency  of  the  synchronizing  oscillation,  and  thus  of  the 
hunting,  if  it  can  occur,  and  to  some  extent  the  rapidity 
of  its  increase. 

If  a  lag  of  the. synchronizing  force  is  present — and  some 
lag  almost  always  exists — lumting  would  occur  if  the  cumu- 
lative energy  resulting  from  this  lag  is  greater  than  the 
energy  losses  due  to  the  oscillation.  If  the  energy  losses  are 
greater,  hunting  does  not  occur;  but  the  energy  losses  de- 
crease the  oscillation  mor.e  rapidly  than  the  lag  of  the  syn- 
chronizing force  increases  it. 

Practicall}'  all  anti-hunting  devices — i.e.,  devices  which 
dampen  oscillation  bj'  energy  dissipation,  such  as  short-cir- 
cuit conductors  around  the  poles,  between  the  poles,  a  com- 
plete squirrel  cage  winding,  etc. — also  cause  more  or  less 
lag  of  the  synchronizing  force,  and  therebj-  increase  the' 
hunting  energy.  This  explains  why  an  anti-hunting  device 
maj'  in  one  case  stop  hunting;  and  the  same,  or  similar  de- 
vice, in  another  case  make  hunting  worse;  if  the  increase 
of  energy  losses  due  to  the  device  is  greater  than  the  in- 
crease of  lag  of  the  synchronizing  force,  it  improves  the 
operation;  otherwise  it  makes  hunting  worse. 

The  foremost  problem  in  the  design  of  anti-hunting  de- 
vices is  to  reduce  to  a  minimum  the  lag  of  the  synchroniz- 
ing force  caused  by  them.  They  usually  operate  by  currents 
produced  in  them  by  e.m.f's.  induced  by  the  position  oscil- 
lation. Since,  owing  to  inductance,  the  currents  lag  behind 
the  induced  e.m.f's.,  this  gives  an  unavoidable  lag  of  the 
synchronizing  force;  and  the  more  non-inductive  the  anti- 
hunting  winding  is  made,  the  more  effective  it  thus  becomes. 
Therefore,  while  a  conducting  collar  around  the  face  of  \he 
pole  close  to  the  armature  may  stop  hunting,  the  same  short- 
circuit  around  the  field  pole  at  a  distance  from  the  armature 
may  make  hunting  worse,  owing  to  the  greater  self-inductive 
lag  of  the  currents  induced  in  it. 

The  Cause  of  Hunting 

Hunting  then  is  the  phenomenon  resulting  from  the  lag 
of  the  synchronizing  force  behind  its  cause,  the  position  dis- 
placement; and  is  a  general  phenomenon,  which  can  be  ob- 
served in  all  oscillatory  phenomena  where  a  lag  of  the  effect 
occurs  behind  its  cause. 

Thus  the  vibration  of  a  belt  may  become  a  mechanical 
hunting,  increasing  an  amplitude  until  the  belt  is  thrown 
off.  The  pulley  is  double  cone  shaped;  so  that  the  belt,  when 
running  towards  one  side,  grips  on  one  side  of  the  cone, 
and  therefore  rolls  up  on  the  cone  towards  the  middle  of  the 
pulley.  There  it  runs  over  on  the  other  side,  grips  there, 
and  rolls  back  to  the  first  side;  and  so  see-saws  between  the 
two  sides  of  the  pulley.  If  now  the  conditions  are  such 
that  the  belt  runs  beyond  the  middle  of  the  pulley,  before  it 
grips  on  the  other  side,  it  comes  back  with  increased  force, 
i.e.,  the  vibration  increases  in  amplitude,  in  true  mechanical 
hunting.  Here  also  the  observation  can  often  he  made  that 
the  operation  is  steady  at  heavy  load,  wliere  the  energy  loss- 
es (slippage  and  stretching  of  the  belt  in  this  case)  dampen 
the  hunting;  while  at  light  load  the  oscillations  begin,  just  as 
is  often  observed  in  the  case  of  synchronous  machines. 

One  of  the  most  important  oscillations  with  which  elec- 
trical engineering  has  to  deal,  is  the  electromagnetic  oscilla- 
tions of  distrilnited  capacity  and  inductance — electric  waves, 
impulses  and  other  transients.  When  dealing  with  such 
waves  in  overhead  transmission  lines  below  the  corona  volt- 
age', i.e.,  in  magnetic  and  dielectric  fields  which  are  propor- 
tional to  the  current  and  the  voltage  respectively,  no  hunt- 
ing can  occur.  As  soon,  however,  as  tliis  proportionately 
ceases,  and  a  lag  makes  ils  appearance,  such  as  the  lag  of 
the  magnetic  field  behind  tlic  current  in  magnetic  materials, 
the  lag  of  the  arc  voltage  Ijehind  the  arc  current,  etc..  true 
hunting  may  occur,  if  the  energy  dissipation  (i.e.,  the  ohmic 
resistance)  is  sufficiently  low;  and  in  such  case,  then,  as  oscil- 


lations in  the  high  potential  windings  of  alternating  current 
transformers,  in  the  phenomena  of  arcing  grounds,  etc.,  elec- 
tromagnetic hunting — analogous  to  the  electromechanical 
hunting  of  the  synchronous  macliine — can  occur  and  has 
been  observed  and  studied. 

Long  Distance  Telegraphing 

As  recently  stated  in  the  Electrical  News,  an  invention 
has  been  perfected  by  Mr.  Jno.  Gott,  of  London,  Eng.,  con- 
sulting engineer  to  the  Commercial  Cable  Company,  which  in 
turn  is  controlled  by  the  Mackay  Companies,  by  which  it 
was  possible  to  telegraph  bet'yveen  London,  Eng.,  and  San 
Francisco,  and  a  few  days  later  between  London,  Eng.,  and 
Vancouver,  B.C.,  without  the  necessity  of  relaying.  A  brief 
description  of  the  invention  which  has  had  such  a  revolu- 
tionizing effect  on  the  transmission  of  long  distance  messages 
I)y  telegraph  is  given  herewith. 

The  purpose  of  the  invention  is  to  apply  the  international 
Morse  code  to  the  transmission  of  messages  over  long  sub- 
marine cables,  in  place  of  the  code  now  used,  whereby  uni- 
formity of  working  with  land  lines  and  other  connections  may 
be  established. 

It  is  well  known  that  reversed  currents  sent  rapidly 
through  a  long  submarine  cable  are  the  most  effec- 
tive in  definition  as  received  at  the  distant  end  of  the  cable — 
each  following  current  having  the  effect  of  neutralizing  the 
preceding  one.  In  Mr.  Gott's  invention  every  unit  of  each 
letter  is  formed  by  a  reversed  current,  so  that  in  no  case 
during  transmission  does  a  current  of  the  same  polarity 
follow. 

At  the  receiving  end  of  the  cable  these  reversed  units  of 
letters  are  transformed  in  a  simple  manner  so  that  the  alpha- 
bet comes  out  in  Morse  characters  as  if  received  through  a 
short  land  line  and  are  therefore  easy  to  read  and  transcribe. 

To  obtain  the  reversal  of  polarity  for  each  unit  of  a 
letter  with  absolute  uniformity  and  certainty  Mr.  Gott  makes 
use  of  the  discharge  of  current  from  the  cable  itself,  which, 
having  considerable  energy,  is  able  to  act  upon  a  polarized  re- 
lay and  cause  the  desired  change  of  direction  for  the  fol- 
lowing signal.  The  direction  of  the  discharge  is  a  factor  of 
the  polarity  of  the  charge,  and  changes  in  accordance  there- 
witli,  so  that  the  reversals  produced  by  this  action  on  the 
polarized  relay  follow  in  sec]uence  wit'h  infallible  regularity. 
Another  method  of  effecting  the  reversal  of  the  polarized  re- 
lay consists  of  a  transformer  provided  with  primary  and  se- 
condary coils,  the  primary  lieing  placed  in  the  earth  circuit 
of  the  split  or  double  battery.  Currents  are  induced  in  the 
secondary,  which  is  connected  to  and  actuates  the  polarized 
relay.  The  induced  currents  in  the  secondary  coil  are  re- 
versed according  to  the  polarity  of  the  last  current  sent  into 
the  cable  and  these  reversals  fake  place  in  regular  sequence, 
assuring  that  no  two  successive  currents  are  sent  of  the 
same  polarity.  One  advantage  of  this  last  method  is  that  on 
making  contact  with  the  key  to  charge  the  cable  the  battery 
contact  in  the  relay  is  reinforced  at  the  moment  the  key  is 
depressed,  thus  assuring  perfect  transmission.  This  is 
brought  about  by  the  action  of  the  secondary  coil.  The 
sending  of  messages  through  the  cable  is  effected  l)y  the  work- 
ing of  a  single  Morse  key  of  the  usual  type  so  that  the  opera- 
ator's  mode  of  manipulation  is  exactly  the  same  as  if  he  were 
sending  into  any  ordinarj'  line. 

Where  it  is  desired  to  send  messages  automatically  the 
message  is  prepared  on  a  perforated  slip  and  the  Wheat- 
stone  transmitter  takes  the  place  of  the  key,  the  reversing 
polarized  relay  being  connected  in  circuit  as  for  hand  keying 
with  the  ordinary  and  well-known  VVheatstone  transmitter. 
The  two  upper  contacts  of  the  vibrating  contact  arm  are  used 
to  take  the  place  of  the  l<ey.    So  also,  where  the  system  is 
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applied  for  translation  from  a  land  line  or  short  connecting 
cable,  the  usual  receiving  relay  is  connected  to  the  reversing 
polarized  relay  in  the  manner  described  for  the  hand  key  and 
the  received  Morse  signals  are  translated  into  tlie  cable  in 
the  form  of  a  "reversed  current  alphabet"  or  alternating  cur- 
rent alphabet  devised  by  Mr.  Gott.  Also,  the  relay  referred 
to  may  work  a  sounder-relay  in  a  local  circuit,  which  being 
connected  in  place  of  the  single  Morse  key,  translates  the 
signals  for  the  short  connecting  lines  or  cables  into  the  main 
cable. 

It  remains  now  to  point  out  liow  the  Mors.e  code,  which 
is  sent  through  the  cable  in  the  form  of  reversals  for  each 
unit  of  a  letter,  is  retransformed  into  the  common  Morse 
code.  In  all  systems  of  relay  repeaters  on  long  cables 
hitherto  used  the  contact  arm  when  at  rest  occupies  a  neutral 
position  (known  as  no  man's  land)  between  two  contact 
plates  which  are  connected  to  the  local  battery  intended  to 
actuate  local  instruments  for  repeating  the  signals  either  into 
another  cable  or  to  record  the  received  signals.  If  we  con- 
nect the  two  contact  plates  together  it  follows  that  the  mov- 
able contact-making  tongue  will  record  signals  made  on  either 
side,  and  these  signals  will  appear  on  the  local  apparatus  as 
if  made  continuously  on  one  contact.  For  example,  two  re- 
versals will  appear  as  four  dots  (the  letter  "h"  in  Morse),  and 
we  shall  have  all  the  reversed  signals  received  through  the 
cable  transformed  into  the  well  known  Morse  characters. 
These  may  be  read  by  sound  or  printed  on  a  Morse  slip  and 
similarly  they  may  be  repeated  automatically  to  another  dis- 
tant station  in  the  Morse  characters.  It  follows  from  these 
observations  that  the  cable  relay,  with  its  contact  tongue 
and  neutral  center,  will  faithfully  transmit  the  reversed  Morse 
code  into  another  cable  in  the  form  received,  and  that  the 
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final  transformation  takes  place  at  the  terminal  station  of  the 
main  cables  where  the  message  is  either  transcribed  for  de- 
livery or  repeated  inland. 

In  the  diagram  Fig.  1  a  designates  a  cable;  b  the  artificial 
cables  used  for  duplex;  c,  c'  the  sending  condensers;  e  the 
wire  connecting  the  key  d  to  the  apex  of  the  bridge  arms;  f 
the  front  contact  of  the  key;  and  g  the  back  contact  thereof. 
The  front  contact  f  is  connected  to  the  tongue  or  vibrating 
arm  h"  of  a  polarized  relay  h  by  wire  j;  and  the  back  contact 
is  connected  to  the  coils  of  the  relay  h  by  wire  i.  When  the 
key  is  depressed  the  battery  is  connected  to  the  cable,  and 
when  the  key  is  open  and  in  engagement  with  the  back  con- 
tact the  cable  discharges  through  the  relay  coils  and  to 
earth  at  k.  To  the  two  stops  h'  h'  of  the  relay  h  arc  con- 
nected the  opposite  poles  of  a  spilt  battery  1  1',  the  center 
part  of  battery  being  grounded  at  M.  The  tongue  or  vibrat- 
ing arm  h"  of  the  polarized  relay  is  adapted,  as  is  usual,  to 
make  contact  with  either  of  the  stops  h'  h'. 

When  the  key  d  is  depressed  the  battery  1  or  1'  is  con- 
nected to  the  cable  th  rough  the  wires  j  and  e.  \\  lien  the  kev 
is  opened  the  cable  discharges  through  the  polarized  relay  to 
earth  and  in  doing  so  causes  the  tongue  of  the  relay  to  be 
thrown  to  either  contact  h'  h'  according  to  the  polarity  of 
the  discharge.  As  this  polarity  is  always  opposite  to  the 
polarity  of  the  preceding  discharge  it  is  manifest  that  the 


tongue  or  arm  h"  will  be  thrown  from  one  contact  li'  to  the 
other  at  the  end  of  each  key  operation,  so  that  the  battery  to 
the  line  will  be  reversed  each  time  the  key  is  o])ened  and  the 
cable  discharged.  The  result  of  this  is  that  the  current  im- 
pulse sent  to  the  line  at  each  key  operation  will  be  opposite 
in  polarity  to  the  previously  sent  current  impulse.  It  is  there- 
fore evident  that  in  operating  the  key  for  sending  Morse  code 
signals  each  signal  unit  impulse  will  be  opposite  in  polarity 
to  the  preceding  signal  unit  impulse  and  no  two  succeeding 
signal  unit  impulses  will  be  of  the  same  polarity. 

Owing  to  the  considerable  energy  of  the  discharge  from 
llie  cubU'  and  condensers  (not  heretofore  utilized)  the  n-si-t- 


Fig.  2. 

ance'  of  the  coils  of  the  polarized  relay  may  be  negligible  and 
still  af¥ord  ample  opportunity  for  the  discharge  to  be  ef?ec- 
tivc  for  good  signaling. 

Referring  to  the  construction  diagrammatically  illustrated 
in  Fig.  2,  the  back  contact  g'  of  the  sending  key  d  is  con- 
nected to  earth  and  the  discharge  from  the  cable  and  con- 
densers is  directed  to  earth  through  said  contact  when  the 
key  is  open.  The  reversal  of  the  polarized  relay  h'  is  brought 
about  by  the  split  battery  making  earth  at  E  through  the 
primary  coil  P  of  a  transformer,  the  secondary  coil  S  being 
connected  to  the  relay  coils.  The  opposite  poles  of  the  two 
portions  of  the  split  battery  are  connected  to  the  contacts 
h'  h'  of  the  polarized  relay  in  the  same  manner  as  shown  in 
Fig.  1,  and  the  front  contact  of  the  key  is  electrically  con- 
nected to  the  movable  tongue  or  vibrating  arm  h"  of  the 
polarized  relay.  It  is  manifest  that  when  the  key  is  depressed 
a  current  will  be  induced  in  the  secondary  coil  of  the  trans- 
former, which  current  will  firmly  hold  the  tongue  of  the 
solarized  relav  against  one  of  its  stops.  It  is  aisi^)  cvicient  that- 


Fig.  .1. 


Fig.  4 


when  the  key  is  opened  a  reversal  of  current  in  the  secondary 
coil  will  take  place  and  the  vibrating  tongue  or  arm  will  then 
be  thrown  against  the  other  stop  of  the  polarized  relay, 
thereby  reversing  the  polarity  of  the  current  to  the  front  stop 
f,  and  consequently  to  the  line,  when  the  key  is  again  de- 
Ijressed  or  closed.  The  same  cycle  of  operations  follows  each 
depression  and  raising  of  the  sending  key. 

Fig.  ;i  simply  illustrates  how  the  tongue  T  of  a  relay  con- 
nected to  a  land  line  or  short  cable  takes  the  place  of  the  key 
either  in  Fig.  1  or  Fig.  2.  It  also  illustrates  how  the  rocKing 
contact  bar  of  a  W  hcatstone  transmitter  is  connected  in  place 
of  the  key  to  send  automatically  into  the  cable,  the  upper  two 
contacts  of  the  transmitter  only  being  used. 

Fig.  4  represents  the  apparatus  used  at  the  receiving  of 
terminal  end  of  the  cable.    The  two  metal  plates  v  and  v'  are 
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separated  by  an  insulator  y.  The  contact  making  tongue  V 
is  actuated  by  an  attachment  to  the  signal  coil  of  a  recorder, 
which  coil  is  in  circuit  with  the  cable.  Arriving  signals  move 
this  tongue  from  zero  to  v  or  v'  according  to  the  polarity  of 
the  arriving  current.  For  the  purpose  of  this  invention  the 
two  metal  plates  are  conected  together  by  the  wires  at  W  and 
are  in  circuit  with  the  local  battery  x,  etc.  The  instrument  at 
Z  may  be  a  Morse  recording  instrument,  a  sounder  or  relay 
or  other  instrmnent.  It  will  be  clearly  seen  that  rapid  re- 
versals will  be  indicated  by  the  sounder,  for  example,  as  dots 
or  dashes,  as  if  made  on  one  contact  only,  as  in  ordinary 
Morse  working. 


B.  C,  Electrical  Development 

The  installation  of  a  series  tungsten  lighting  system, 
consisting  of  225  lamps,  was  recently  completed  in  the  muni- 
cipality of  Oak  Bay,  adjoining  the  city  of  Victoria,  and  an- 
ticipations were  more  than  realized  by  the  success  of  the 
first  test.  The  system  is  highly  efficient,  and  can  be  added 
to  from  time  to  time  as  the  development  of  the  district  war- 
rants. Esquimalt  municipality  will  not  be  long  behind  its 
older  neighbor  in  the  matter  of  a  street  lighting  system,  as 
it  has  now  on  order  a  similar  installation  with  the  B.  C. 
Electric  Company,  which  put  in  that  of  Oak  Bay.  The  Esqui- 
malt installation  is  a  series  tungsten  system  consisting  of 
apparatus  having  a  capacity  of  275  80-watt  lamps,  of  which 
130  will  be  installed  immediatelj^  and  the  balance  from  time 
to  time  as  required.  Current  will  be  supplied  to  both  muni- 
cipalities by  the  company.  The  work  in  Oak  Bay  district  was 
under  the  direct  supervision  of  Mr.  S.  J.  Halls,  manager  of 
the  light  and  power  department  of  the  B.  C.  E.  R.  Company, 
who  will  also  give  similar  personal  supervision  to  the  system 
to  be  installed  at  Esquimalt. 


Social  Gatherings 

The  employees  of  the  British  Columbia  Electric  Rail- 
way Company  take  great  interest  in  the  development  of  the 
social  side  of  the  company  life,  the  management  of  the  con- 
cern asisting  in  this  movement  as  it  has  been  found  that  a 
social  gathering  of  the  staff  works  to  the  best  interest  of  the 
company's  service.  During  the  past  month  the  B.  C.  Elec- 
tric Social  Club  held  a  ladies'  night  and  conversazione  in  its 
Vancouver  quarters.  It  was  attended  by  over  200  members 
of  the  club  and  their  lady  friends.  General  manager  Sperling 
and  all  the  chief  officials  of  the  company  were  present  and 
took  an  active  part  in  the  programme.  At  Victoria  the  office 
staff  gave  a  dance  at  the  Alexandra  Club  which  was  attended 
by  over  300  members  of  the  staff  and  their  friends.  In  the 
Delta  district  the  employees  of  the  company  organized  and 
gave  a  dance  at  Ladner  which  was  the  chief  social  event  of 
the  season  in  the  district.  The  management  of  the  company 
is  now  paying  attention  to  providing  for  the  pleasure  of  its 
employees  during  the  outdoor  season.  The  company  re- 
cently acquired  10  acres  of  land  in  the  suburbs  of  Vancouver 
and  plans  to  utilize  this  tract,  for  the  present,  as  recreation 
grounds  for  its  employees.  During  the  present  season  one 
acre  will  be  cleared  and  lawn  tennis  courts  laid  out,  as  well 
as  a  suitable  club  house  erected. 


Inspecting  Coquitlam  Work 

Mr.  J.  R.  Freeman,  the  engineer  who  is  representing  the 
Dominion  Government  in  connection  with  the  erection  of  the 
great  dam  at  the  outlet  of  Lake  Coquitlam  by  the  British 
Columbia  Electric  Railway  Company,  recently  made  an  in- 
spection of  the  work.  While  on  the  Pacific  coast  he  ad- 
dressed a  public  meeting  at  New  Westminster  concerning 
the  dam.  Press  reports  on  this  address  quote  Mr.  Freeman 
as  saying  that  Mr.  G.  R.  G.  Conway,  chief  engineer  of  the 
B.  C.  E.  R.  had  co-operated  with  him  concerning  the  con- 


struction of  the  dam  in  every  possible  way  and,  as  a  result, 
the  dam  would  be  one  of  the  safest  in  the  world.  The  water 
supply  of  New  Westminster  is  taken  from  Lake  Coquitlam 
and  Mr.  Freeman  said  that  the  provisions  made  by  the  com- 
pany to  preserve  the  purity  of  this  supply  entailed  an  ex- 
penditure of  nearly  $1,000,000,  this  amount  covering  clearing 
about  the  lake,  erection  of  new  water  works  intake,  etc. 

The  great  dam  of  the  B.  C.  Electric  at  Lake  Coquitlam 
will  probably  be  completed  in  June,  this  being  in  advance  of 
expectations.  It  will  be  98  feet  high,  600  feet  wide  at  the 
base,  850  feet  long  and  40  feet  wide  on  the  crest.  In  the 
construction  1,055,000  cubic  yards  of  material  will  be  han- 
dled. The  storage  capacity  of  the  dam  will  be  7,404,000,000 
cubic  feet,  giving  a  reserve  supply  during  the  dry  season  of 
over  53,700,000  kw.h.   of   electric  energy. 


Will  Erect  Three  More  Barns 

The  British  Columbia  Electric  Railway  Company  has 
announced  plans  for  the  erection  of  three  car  barns,  these 
being  extensions  of  its  present  buildings  of  the  class  in  Van- 
couver, New  Westminster  and  North  Vancouver. 

The  Vancouver  car  barns  will  be  400  feet  in  length,  52 
feet  wide  and  accommodation  for  forty  cars  on  the  four 
tracks  which  will  be  provided.  The  location  is  along  the 
Lulu  Island  Railway  line  and  the  barn  will  serve  both  its 
interurban  division  and  several  branches  of  the  Van- 
couver city  lines.  Tracks  will  be  laid  from  the  Kitsilano 
line  and  also  from  the  Fourth  avenue  line  entering  the  barns 
from  opposite  sides.  The  building  will  have  a  concrete 
foundation  and  will  be  constructed  of  wooden  frame  covered 
with  corrugated  iron.  At  the  present  time  a  small  barn  is 
located  at  the  point  and  is  equipped  with  shops  for  emer- 
gency repairs.  The  company's  plans  call  for  a  duplication  of 
the  new  barn  on  a  location  immediately  to  the  east,  in  the 
near  future. 

The  new  barns  at  New  Westminster  are  located  on  12th 
street  and  will  be  240  by  104  feet  in  size.  Eight  tracks  will 
be  provided  into  these  barns,  which  will  accommodate  both 
the  cars  of  the  New  Westminster  city  line  and  the  interurban 
branches  of  the  company's  service.  This  structure  will  also 
have  a  concrete  foundation  with  building  of  corrugated  iron. 

The  North  Vancouver  car  barn  will  have  a  concrete 
foundation,  steel  frame  and  covered  with  corrugated  iron. 
This  barn  will  not  be  as  large  as  the  Vancouver  or  New 
Westminster  barns,  but  will  amply  provide  for  the  accom- 
modation of  the  North  Vancouver  cars  for  some  time  to 
come. 


Burnaby  Grants  Franchise 

On  April  26th  the  electors  of  Burnaby  municipality 
granted  the  British  Columbia  Electric  Railway  Company  a 
franchise  covering  tram  transportation  for  a  period  of  36^ 
years.  The  vote  on  the  measure  was  713  for  and  299  against, 
thus  giving  a  good  majority  over  the  requisite  three-fifths. 
The  immediate  demands  of  the  franchise  are  that  the  com- 
pany shall  construct  a  line  two  miles  in  length  on  Hastings 
street  east,  this  being  an  extension  of  its  Vancouver  line. 
Another  line,  one  mile  in  length,  is  to  be  constructed  on 
the  North  Road  as  soon  as  the  arrangements  are  made  for 
the  high  level  bridge  over  the  Brunette  River,  this  line  being 
an  extension  of  the  New  Westminster  lines  of  the  company. 

The  B.  C.  E.  R.  Company  has  announced  its  intention 
of  building  a  large  repair  shop  on  D.L.  118,  Burnaby  Muni- 
cipalify,  just  outside  the  city  of  Vancouver.  The  Westing- 
house,  Church,  Kerr  Company  of  New  York,  have  been  en- 
gaged as  consulting  engineers  for  this  plant  and  their  staff 
is  now  engaged  in  preparing  plans.  It  is  the  company's 
intention  to  make  these  shops  up-to-date  in  every  particular, 
the  idea  being  that  this  plant  shall  do  all  the  heavier  repair 
work  for  all  lines  operating  on  the  southern  mainland  of 
British  Columbia.    The  shops  will  be    called    the  Horne- 
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Payne  repair  shops  in  honor  of  the  chairman  of  the  hoard  ot 
directors  of  the  company,  Mr.  R.  M.  I Jorne-Payne. 


The  B.  C.  E.  R.  Company  has  of¥ered  to  construct  a  four- 
mile  line  across  West  Vancouver  municipality,  this  being  an 
extension  of  the  company's  North  Vancouver  lines.  West 
Vancouver  was  recently  created  as  a  separate  district  and 
the  B.  C.  E.  R.  has  rights  in  the  section  by  reason  of  a 
franchise  covering  the  old  municipality  at  North  Vancouver. 
As  West  Vancouver  is  but  sparsely  settled,  the  company's 
offer  to  build  the  line  demands  that  a  guarantee  be  given  as 
to  operating  expenses  other  than  interest  on  invested  capital, 
The  annual  cost  of  operating  an  hourly  service  over  the  line 
is  placed  at  $10,000  per  year.  The  question  is  now  under 
negotiation  between  the  company  and  the  municipal  au- 
thorities. 


The  traffic  department  of  the  British  Columbia  Electric 
Railway  Company  has  directed  its  conductors  to  strictly  en- 
force its  established  rule  with  reference  to  the  carriage  of 
dags  on  the  cars  of  the  city  lines.  This  rule  provides  that 
dogs  will  be  carried  on  the  cars  only  when  in  the  lap  or  arms 
of  the  owner  and  then  controlled  so  as  not  to  annoy  pos- 
sengers.  This  rule  has  been  in  existence  for  some  time  but 
has  not  been  strictly  enforced.  As  a  result,  a  dog  fight  took 
place  in  the  aisle  of  a  crowded  car  recently,  the  occupants 
becoming  greatly  frightened.  The  company  considered  the 
report  of  this  instance  in  connection  with  other  complaints 
concerning  dogs  soiling  the  clothing  of  passengers,  etc.,  and 
decided  that  this  rule  should  hereafter  be  strictly  enforced. 


New  Type  of  Mine  Trolley 

As  a  result  of  the  demand  for  a  mine  trolley  differing" 
from  the  standard  lines,  a  new  type,  as  shown  in  the  accom- 
panying illustrations,  has  recently  been  placed  on  the  mar- 
ket by  the  Westinghouse  Company.  This  particular  trolley 
has  severa-l  distinct  advantages  over  ex- 
isting types,  three  very  important  features 
being  as  follows: — 

(1)  The  variation  in  contact  pressure 
for  different  trolley  wire  heights  is  much 
less  than  that  obtained  by  a  standard  sin- 
gle pole  trolley. 

(2)  The  short  length  of  the  trolley 
pole  permits  turning  around  in  narrow 
passages. 

(.3)  Trolley  does  not  interfere  with 
high  trailing  cars  on  sections  where  trol- 
ley wire  is  low. 

The  design  of  the  trolley  is  such  that 
there  is  very  little  variation  in  the  contact 
pressure  when  traversing  sections  of 
mines  where  the  trolley  wire  is  suspended 
at  different  heights.  When  the  wire  is  at 
a  height  of  five  feet  from  the  top  of  the 
rail,  the  trolley  wheel  pressure  is  appro- 
ximately twenty-six  pounds,  while  at  a 
height  of  eleven  feet  it  is  about  eighteen 
pounds.  This  shows  a  variation  of  eight 
pounds  through  a  range  of  six  feet,  which 
is  much  less  than  can  be  obtained  by  a 
single  pole  trolley.  With  the  standard 
single  pole  trolley,  where  the  wire  hangs  low  and  extreme 
contact  pressure  is  exerted,  the  pole  is  often  damaged  when 
the  wheel  leaves  the  wire  and  strikes  a  roof  or  other  ob- 
struction. The  new  type  trolley  under  these  conditions, 
owing  to  the  slight  variation  in  pressure  throughout  the  wide 
range  in  height,  will  be  less  liable  to  danger  of  breakage. 
This  slight  variation  also  makes  it  unnecessary  to  resort  to 
the  heavy  pressure  for  low  trolley  wires,  with  the  result  that 


the  wear  at  tiie  wheel  and  harp  will  be  materially  less  than 
that  caused  Ijy  the  single  pole  trolley. 

In  coal  mines  where  the  condition  of  the  roof  or  over- 
hanging rock  is  such  that  narrow  entries  are  necessary,  it  is 
often  impossible  to  run  one  of  the  longer  single  pole  trolleys; 
whereas  this  new  type  trolley  can  be  turned  around  in  pass- 
ages from  four  to  six  feet  in  width,  with  the  socket  located  ap- 
proximately in  the  center  of  the  locomotive. 

Where  fairly  high  cars  are  used  and  a  wide  variation  in 
the  height  of  the  trolley  wire  occurs,  trouble  is  often  en- 
countered with  the  single  pole  trolley  striking  the  car  when 
the  trolley  wire  is  low,  owing  to  the  projection  of  the  wheel 
over  the  car.  The  new  trolley  is  designed  especially  to  oyer- 
conie  this  objection,  as  the  entire  operation  of  the  trolley  can 
be  kept  within  a  radius  of  four  to  six  feet  from  the  vertical 
line  through  the  tr;olley  socket.  If  the  trolley  wire  changes 
in  height  and  position  over  the  track  during  the  run,  as  is 
often  the  case  on  surface  haulage,  particularly  in  iron  and 
copper  mines,  the  trolley  wheel  can  be  made  to  follow  the 
wire  throughout  a  six-foot  vertical  change  and  a  wide  hori- 
zontal range  without  stopping  the  locomotive. 

When  the  locomotive  is  used  for  gathering  purposes,  and 
where  two  single  pole  trolleys  are  ordinarilj'  required,  one  on 
each  side  of  the  locomotive,  this  trolley  can  be  used  with  the 
trolley  socket  located  near  the  center  of  the  locomotive  to- 
ward the  front  end;  the  upper  pole  can  be  swung  to  operate 
satisfactorily  on  either  side  of  the  locomotive,  whether  the 
trolley  wire  be  on  the  crosscut  side  of  the  entry  or  on  the 
room  side. 

The  trolley  is  designed  to  operate  on  a  wire  having  a 
range  in  height  of  from  5  to  11  feet  above  the  top  of  the  rail; 
it  being  assumed  that  the  locomotive  trolley  socket  is  about 
three  feet  above  the  rail.  The  trolley  will  operate  success- 
fully where  the  trolley  wire  may  have  a  variation  in  its  loca- 
tion from  the  center  of  the  track  on  which  the  locomotive  is 


New  type    of  Mine  Trolley 

running  to  4  feet  to  the  rigiit  or  left,  without  change  of  loca- 
tion on  the  locomotive  itself. 

The  trolley  consists  of  two  members  which  operate  in 
sockets.  By  means  of  a  latch  or  pin  at  the  lower  socket,  the 
lower  member  can  be  adjusted  vertically  and  kept  in  a  rigid 
position,  and  further,  can  be  swung  horizontally  and  fastened 
in  any  definite  position  required.  Further,  it  can  be  used  on 
locomotives  now  in  service. 
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Adding  Profitable  Summer  Load 

The  growtli  of  the  central  station  industry  resulting 
from  the  employment  of  more  scientific  methods  of  manage- 
ment has  been  to  a  very  large  extent  due  to  the  atten.tion 
that  is  now  given  to  the  improvement  of  the  load-factors. 
Many  central  station  managers  who  do  not  keep  actual 
figures  of  the  operation  of  their  power  plant  would  be  sur- 
prised at  the  exceedingly  small  percentage  their  actual  re- 
ceipts are  of  the  total  receipts  their  plant  might  bring  in 
if  they  were  operating  at  full  capacity.  In  many  cases  this 
is  less  than  25  per  cent,  and  often  gets  down  to  10  or  even 
5  per  cent. 

It  is  only  the  exceptional  station  that  is  so  fortunately 
situated  as  to  have  a  large  proportion  of  its  output  used 
for  power  purposes,  which  results  in  a  comparativcl}'  high 
load-factor,  btit  in  the  average  station  where  current  is  used 
largely  for  residence  and  commercial  lighting,  conditions 
are  quite  otherwise.  Of  the  two  lighting  loads  mentioned 
residence  lighting  generally  has  a  better  load-factor  than 
commercial  lighting  alone,  since  offices  and  stores  in  gen- 
eral use  current  for  a  shorter  period  each  day  than  do  the 
residences.  It  therefore  becomes  the  necessary  duty  of  all 
central  station  managers  to  be  on  the  look  out  for  new 
methods  by  which  the  excess  capacity  of  their  plants  can  be 
put  to  a  revenue  producing  use.  In  almost  every  case  where 
the  load  can  be  increased  the  income  is  clear  profit  from  the 
fact  that  this  extra  load  can  be  taken  care  of  without  addi- 
tional equipment  or  additional  expense  of  any  kind. 

These  remarks  are  specially  applicable  during  the  spring 
and  summer  months  when  the  lighting  load  is  much  smaller 
and  it  is  fortunate  that  this  is  the  time  of  year  at  which 
many  current  consuming  devices  now  on  the  market,  are 
easy  of  introduction  into  the  consumers'  homes.  There  are 
a  number  of  useful  and  popular,  and  indeed  almost  neces- 
sary devices,  which  on  account^  of  their  convenience  and 
economy  of  operation,  consuming  only  a  small  amount'  of 
current,  can  be  disposed  of  to  the  average  consumer  with 
comparative  ease  and  are  a  decided  factor  in  the  revenue 
producing  characteristics  of  any  central  station  plant.  These 
include  the  electric  washer,  vacuum  cleaners  of  many  sorts, 
motor-driven  sewing  machines,  ironing  machines,  pumps, 
vibrators,  polishers,  percolators,  toasters,  water  heaters,  etc. 
A  small  general  utility  motor  can  often  be  installed  for  the 
consumer  in  his  work-shop  or  for  different  purposes  in  the 
garage.  Some  of  these  articles  have  been  considered  luxu- 
ries, but  in  the  present  age  any  luxury  which  adds  to  a  con- 
sumer's capacity  for  enjoyment  or  permits  him  to  spend  his 
hours  of  recreation  in  such  a  way  that  he  is  better  fitted 
for  his  day's  work,  can  no  longer  l^e'  considered  any  thing- 
hut  a  necessity. 

Electric  Iron  Comes  First 

As  a  revenue  producer  as  well  as  a  work  saver  the  elec- 
tric iron  probably  takes  first  place,  the  low  first  cost  making 
it  somewhat  easier  to  introduce  into  the  home.  Since  it  is 
rugged  in  construction  it  can  be  placed  on  trial  without  fear 
of  damage,  and  having  once  been  installed,  it  is  a  rare  case 
that  these  are  thrown  back  on  the  hands  of  the  dealer.  In 
many  families,  during  the  summer  months  at  least,  there  is 
more  current  used  for  ironing  than  for  lighting.  Even  in  the 
smaller  municipalities  where  the  plant  may  not  be  operating 
throughout  the  day,  the  added  convenience  of  the  electric 
iron  may  easily  he  shown  to  be  sufficient  to  justify  house- 
holders in  doing  their  ironing  during  the  early  evening- 
hours  when  the  current  is  first  turned  on.  Or  an  arrange- 
ment might  be  made  with  the  users  of  electric  irons  that 
the  current  be  turned  on  for  a  certain  definite  period  once 
or  twice  a  week  during  part  of  the  day,  such  as  Tuesday 
morning  from  9  to  11. 


In  the  introduction  of  current  consuming-  devices  at  this 
season  of  the  year  special  stress  should  be  laid,  of  course, 
upon  those  articles  which  are  conducive  to  the  comfort  and 
convenience  of  the  consumer  in  hot  weather.  Aside  from 
electric  irons,  fans  and  ventilating  apparatus  will  quickly 
arouse  the  interest  of  the  average  housewife  or  office  man. 
Here  again  as  fans  are  of  rugged  construction  these  may  be 
put  in  on  approbation  and  with  a  temperature  ranging  any- 
\:;here  between  85  and  105  it  is  pretty  safe  to  conclude  that 
the  average  householder  or  office  man  will  think  twice  before 
he  sees  his  cooling  devices  removed.  It  is  not  only  the  com- 
fort of  the  electric  fan  but,  even  more  than  this,  the  sanitary 
conditions  surrounding-  its  use  which  make  it  possible  for 
those  who  come  under  its  influence  to  do  more  and  better 
work  in  the  same  time.  Of  course,  electric  fans  cannot  be 
sold  in  cold  weather  and  the  manager  should  be  ready  for 
the  first  oppressively  hot  day  and  should  reap  his  harvest 
before  it  is  over-ripe. 

And  here  too  it  may  be  well  to  note  again  that  a  satis- 
lied  customer  is  often  the  best  salesman  a  dealer  can  have. 
By  making  an  occasional  inspection  of  the  electrical  equip- 
ment installed  or  by,  each  season,  taking  the  precaution  of 
having  the  irons,  fan  motors  or  other  equipment  overhauled, 
satisfied,  enthusiastic  users  are  the  result,  at  small  expense 
to  the  dealer. 

The  Electric  Cooker 

Another  line  of  domestic  equipment  which  is  coming 
rapidly  into  use  and  for  which  there  is  undoubtedly  a  very 
large  field  is  the  electric  fireless  cooker.  Electric  cooking 
in  the  past,  while  of  admitted  convenience  has  scarcely  been 
attempted  in  competition  with  coal  or  gas  on  a  basis  of 
dollars  or  cents,  but  at  the  present  time  there  is  more  than 
one  make  of  apparatus  which,  in  addition  to.  the  comfort 
and  convenience  resulting  from  its  use  can,  under  average 
conditions  of  current  cost,  compete  in  operating  cost  with 
coal  or  gas.  This  is  partly  the  result  of  increased  efficiency 
in  the  manufacture  of  the  apparatus  itself  but  it  has  also 
come  about  in  part  by  the  reduced  cost  of  current  now  ob- 
taining- at  many  points  throughout  the  Dominion,  as  well  as 
by  the  introduction  of  a  well-nigh  perfect  control  which 
guarantees  against  the  use  of  any  unnecessary  current.  In 
addition  the  quality  of  the  product  of  the  electric  stove 
seems  to  more  than  hold  its  own  with  that  of  the  coal  stove 
or  the  gas  range.  This  will  be  a  strong  argument  with  the 
user  after  he  has  once  become  accustomed  to  the  use  of  the 
electric  cooker.  Electric  cookers  further,  especially  the  fire- 
less  variety,  develop  practically  no  heat  in  the  room  and  so 
are  specially  appreciated  in  hot  weather. 

Among  the  other  summer  loads  which  may  be  developed 
under  certain  conditions  is  that  of  lighting  amusement  places 
or  the  operation  of  amusement  equipment  by  motor  drive, 
the  supply  of  current  to  buildings  that  have  isolated  plants 
operated  by  exhaust  steam  during  the  winter,  but  which  can- 
not operate  economically  during  the  summer.  Another  load 
which  might  be  developed  in  many  towns  is  that  of  refri- 
gerating apparatus.  At  the  present  time  there  is  on  the 
market  an  efficient  household  refrigerating  equipment  driven 
by  a  small  motor.  This  motor  circulates  brine  around  the 
refrigerator  which  has  been  cooled  by  the  ammonia  process. 
Its  operation  is  exceedingly  simple  and  efficient  and  the 
initial  cost  not  great.  The  charging  of  storage  batteries  is 
also  a  useful  type  of  load  and  should  be  developed  as  far  as 
possible,  as  the  use  of  the  battery  can  be  made  much  more 
general  than  it  is  at  present. 


Renfrew  Electric  Manufacturing-  Company,  Limited,  has 
been  incorporated  with  a  capital  stock  of  .$50,000  to  manufac- 
ture and  deal  in  electrical  machinery,  appliances,  etc.,  witli 
head  office  at  Renfrew.  ' 


IHIi    KLRCTRICAL  NEWS 


47 


Important  Problems  in  Telephone  Work 

Electrical  Interference  Between  High  Tension  Circuits  and  Telephone  Circuits— 
The  Remedy  in  Theory  and  Practice  (Con.  from  April  i5) 

By  Mr.  C.  A.  Buckard 


The  first  half  of  this  article  dealt  with  the  theory  under- 
lying the  interference  between  high  tension  currents  and 
telephone  lines  and  we  will  now  consider  the  application  of 
this  theory. 

While  theoretically  application  as  shown  in  the  discussion 
thus  far  the  telephone  circuit  can  be  operated  in  the  vicinity 
of  a  high  tension  circuit  the  actual  application  of  any  method 
and  especially  the  use  of  transpositions  is  complicated  by 
conditions  in  the  telephone  plant  itself.  Where  more  than 
one  telephone  circuit  is  in  parallel  proximity  to  other  tele- 
phone circuits  on  the  same  route,  they  react  inductively  on 
each  other  producing  what  is  known  as  crosstalk  or  over- 
hearing. To  overcome  this  the  telephone  company  have 
adopted  systems  of  so-called  crosstalk  transpositions.  For 
ordinary  physical  circuits  the  system  shown  in  Fig.  4  is  some- 
times used. 

Among  the  ingenious  circuit  schemes  which  have  been 
developed  in  telephone  work  is  the  circuit  known  as  a  phan- 
tom. This  really  is,  however,  a  true  physical  circuit,  the 
general  idea  being  given  as  follows:  By  a  combination  of 
repeating  coils,  i.e.,  transformers,  it  is  possible  to  have  three 


Fig.  4 

independent  telephone  circuits  on  four  wires,  the  scheme  of 
the  circuit  being  shown  in  Fig  5.  This  circuit  being  a  true 
physical  circuit  it  becomes  necessary  to  transpose  this 
against  other  similar  phantom  circuits,  against  the  physical 
circuits  of  which  it  is  made  up  and  against  other  physical 
circuits  all  on  the  same  route  or  pole  lead.  Systems  of 
transposition  to  do  this  have  been  developed  such  that  the 
so-called  phantom  transpositions  are  superimposed  on  the 
system  of  physical  transpositions  as  given  in  F'ig.  4,  and  ful- 
fill all  the  requirements  in  a  very  satisfactory  manner. 

If  transpositions  in  the  telephone  circuits  against  high 
tension  systems  are  to  be  introduced  they  should  not  un- 
balance the  crosstalk  transposition  system.  Just  how  this  is 
done  can  best  be  described  by  taking  up  typical  cases  and 
how  they  are  treated. 

When  trouble  in  a  telephone  line  due  to  an  exposure 
with  a  high  tension  circuit  is  reported  the  following  informa- 
tion is  obtained: — 

1.  Pole  diagram  of  every  telephone  pole,  such  diagram 
to  include. 

(a)  Type  of  crossarm  used; 


(b)  Total  number  of  tcle|)h<jne  wires  including  gauge  and 
pin  position ; 

(cj  Loading  coils,  crosstalk  transpositions,  cable  termin- 
als, loops  to  offices  or  subscribers. 

2.  Pole  diagram  of  every  pole  carrying  the  disturbing 
wires,  such  diagram  to  include: — ■ 

(a)  Type  of  crossarm; 

(b)  Total  number  of  wires,  type  of  circuits,  arc  lights  or 

transformer  primaries,  etc.,  and  the  pin  position  of 
the  wires  of  each  circuit; 

(c)  Transformers,  loops  from  main  line,  street  arc  lamps, 

etc. 

3.  In   cases   of  underbuilding  or  overbuilding  or  joint 
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Fig.  5 

line  construction  the  vertical  separation  of  the  various  cross- 
arms  carrying  the  wires  of  each  line. 

4.  In  paralleling  lines  separated  by  the  width  of  a  street 
the  centre  to  centre  separation  of  the  poles  of  the  two  lines. 

In  Fig.  6  appear  pole  diagrams  which  represent  the  re- 
sults as  would  appear  in  the  field  book  upon  completion  of  a 
length  of  line  subject  to  high  tension  exposure. 

From  data  obtained  from'  the  inspection  as  above  out- 
lined the  results  would  be  charted  similarly  to  F'ig.  7. 

On  this  diagram  will  be  seen,  first,  the  separation  of  the 
nearest  crossarm  of  the  two  lines,  pole  numbers,  location  and 
type  of  transposition  poles,  etc.,  and  second,  the  horizontal 
spacing  of  wires  of  the  disturbing  circuits;  type  of  crossarm. 
transformers,  arc  lamps,  etc. 


Fig.  6 

During  tlic  inspection  as  above  outlined  i)articular  atten- 
tion is  paid  to  line  insulation  conditions  and  all  causes  of 
low  insulation  or  insulation  unbalance  removed  from  the  tele- 
phone circuits.  This  is  a  primary  consideration  in  all  studies 
of  noisy  telephone  circuits  subject   to  inductive  exposure. 
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Resistance  unbalance  is  noted,  and  steps  taken  towards  its 
removal.  Photographs  of  exposures  are  obtained  and  attach- 
ed to  the  report. 

In  Fig.  8  we  have  a  chart  as  actually  made  up  for  an  ex- 
posure between  a  telephone  circuit  and  an  a.c.  series  arc 
light  circuit. 

The  series  arc  light  circuit  is  operated  from  a  tub  trans- 
former carrying  a  load  of  about  50  arc  lights.  In  this  arc 
light  circuit  no  attempt  is  made  to  keep  the  two  sides  of  the 


Pole  Numbers 


Fig.  7 


circuit  together,  but  one  wire  circulates  over  different  streets 
of  the  town  with  arc  lamps  cut  in  at  suitable  points  for  light- 
ing the  streets.  This  way  of  running  the  a.c.  circuit  is  prob- 
ably one  of  the  worst  that  the  telephone  companies  have  to 
contend  with.  The  series  arc  light  circuit  is  on  the  same 
poles  with  the  telephone  wires  and  with        feet  separation. 

On  the  chart  the  location  of  the  poles  is  to  scale,  each 
large  division  horizontally  being  200  feet.  The  crosstalk 
transpositions  are  shown  on  the  poles  designated  by  a  hollow 
circle.  In  order  to  get  the  best  mutual  electrostatic  and 
electromagnetic  balance  between  the  power  circuit  and  the 
telephone  circuit  it  is  necessary  to  have  the  crosstalk  trans- 
position points,  neutral  points  in  the  scheme  of  transpositions 
against  the  a.c.  series  arc  circuit,  that  is  to  say,  points  where 
the  introduction  of  a  transposition  would  not  affect  the  bal- 
ance against  the  power  systems.  How  well  this  was  accom- 
plished in  the  scheme  adopted  is  shown  in  the  plot  at  the 
bottom  of  Fig.  8. 

The  abscissae  here  represent  distance,  one  large  division 
being  200  feet  and  the  ordinates  represent  intensity  of  ex- 
posure, one  large  division  representing  the  exposure  of  200 
feet  of  phantom  circuit.  Where  a  transposition  is  cut  in, 
the  direction  of  the  induced  current  would  be  reversed, 
therefore  we  can  say  the  direction  of  the  exposure  is  re- 
versed, which  accounts  for  the  see-saw  appearance  of  the 
chart. 

The  design  of  the  transposition  scheme  against  the 
power  circuit  is  such  that  the  exposure  chart  comes  out  at 


zero  value.  This  means  that  electromagnetic  induction  is 
entirely  taken  care  of  and  the  current  due  to  electrostatic 
induction  is  only  that  due  to  about  100  to  120  feet  exposure. 
In  the  case  shown  it  was  possible  to  neutralize  the  electro- 
magnetic induction  entirely  but  this  would  not  have  been 
true  if  it  had  not  been  a  constant  current  system.  The 
transposition  scheme  adopted  against  the  power  circuit  is 
shown  by  following  through  the  transposition  designated  by 
a  cross  circumscribed  by  a  circle.  In  order  to  disturb  the 
crosstalk  balance  as  little  as  possible  every  circuit  is  trans- 
posed. Thus  the  crosstalk  balance  of  the  physical  circuits 
is  absolutely  maintained  and  that  of  the  phantom  circuit  is 
only  slightly  unbalanced. 

A  portion  of  the  field  notes  of  another  exposure  are 
shown  in  Fig.  7. 

The  power  system  was  a  three-wire  two-phase  system 
with  the  primary  divided  and  one-phase  running  down  dif- 
ferent streets  on  one  of  which  the  exposure  occurs.  The 
spacing  between  the  primary  wires  in  this  portion  was  four 
feet  straddling  the  pole. 

There  was  low  unbalance  insulation  in  the  primary  wires 
and  the  load  was  also  badly  unbalanced  as  indicated  by 
transformers  and  transformer  capacities,  the  whole  resulting 
in  what  appeared  to  be  a  strong  electrostatic  field.  The 
telephone  wires  were  from  ten  to  twenty  feet  away.  The 
potential  in  each  phase  of  the  power  circuit  was  2200  volts. 
Normally  such  a  potential  with  a  separation  of  ten  or  twenty 
feet  should  not  give  trouble. 

From  the  field  notes  the  chart  in  Fig.  9  was  made  up. 
A  study  of  the  chart  showed  that  owing  to  the  character  of 
the  load  it  was  impossible  to  neutralize  both  electrostatic 
and  electromagnetic  induction.  As  electrostatic  induction 
appeared  to  predominate  it  was  decided  to  transpose  mainly 
for  that.  The  transposition  scheme  adopted  is  that  shown 
at  points  with  designation  by  a  cross  circumscribed  with  a 
circle.  The  intensity  of  electrostatic  exposure  is  shown  in 
the  dot  and  dash  line  which  comes  out  at  zero. 

By  obtaining  values  of  current  strength  in  different  por- 
tions of  the  power  circuit  it  was  possible  to  plot  the  inten- 
sity of  the  electromagnetic  exposure.    This  is  shown  by  the 


Fig.  8 

solid  line.  The  scale  of  this  has  no  relation  with  that  of  the 
electrostatic  induction  and  probably  the  total  effect  was  very 
much  smaller. 

The  load  in  the  power  circuit  reduced  in  a  direction  op- 
posite to  that  in  which  the  telephone  line  was  transposed, 
therefore,  for  convenience  the  intensity  of  electromagnetic 
exposure  is  plotted  from  right  to  left.  It  will  be  noted  read- 
ing from  right  to  left  that  this  comes  out  with  a  very  small 
value  as  compared  with  maximum  condition.    Acfual  tests 
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made  after  the  installation  of  this  transposition  scheme  veri- 
fied the  correctness  of  this  work. 

That  the  increasing  congestion  of  high  tension  and  tele- 
phone lines  is  a  stern  reality,  is  shown  in  Fig.  10.    In  this 


Fig.  9 

picture  the  line  to  the  extreme  right  is  a  13200  volt,  3-phase 
transmission  line  operating'  with  star  connected  transform- 
ers. Between  it  and  the  telephone  line  is  a  private  tele- 
phone line  of  a  110,000  volt  transmission  system.  The  110,- 
000  volt  line  is  on  a  right-of-way  entirely  apart.  To  the  ex- 
treme left  is  a  rural  telephone  line.  Next  to  this  is  a  60,000 
volt,  3-phase  transmission  line  operating  with  open  delta 
connected  transformers.  Between  the  telephone  line  and 
60,000  volt  transmission  line  are  the  towers  of  a  new  85,000 
volt  transmission  line.  In  this  instance  there  will  be  operat- 
ing three  high  tension  systems  and  two  telephone  systems 
in  a  right  of  way  about  150  feet  wide.  It  is  needless  to  say 
that  the  four  arm  telephone  line  was  the  first  occupant  of 
this  right-of-way. 

From  the  foregoing  article  it  can  be  clearly  seen  that 
telephone  companies  are  put  to  considerable  expense  and 
inconvenience  to  remedy  troubles  which  are  brought  upon 


Fig.  10 

them  by  parallelism  with  high  potential  power  circuits. 
The  best  solution  of  this  problem  is  to  keep  the  conflicting- 
systems  as  far  apart  as  possible.  Where  close  parallelism 
is  unavoidable  some  rule  for  minimum  distance  for  separa- 


tion ought  to  be  developed  depending  on  the.  electrical  con- 
ditions involved.  In  this  connection  the  following  quotation 
is  of  interest: — 

"We  know  that  electric  power  circuits  may,  and  occa- 
sionally do,  interfere  with  their  weaker  brothers,  the  tele- 
graph and  the  telephone  systems.  The  problem  before  us 
now — which  is  not  a  problem  of  interest  only  to  the  power 
engineer  or  the  railway  man  or  the  telegraph  engineer,  but 
one  of  great  importance  to  the  electrical  engineering  pro- 
fession at  large — cannot  be  solved  by  saying  that  we  are 
power  engineers  and  expect  the  telegraph  and  telephone  sys- 
tems to  take  care  of  themselves.  This  would  be  as  unfair 
and  untenable  as  it  would  be  for  the  telepgraph  or  telephone 
engineers  to  say;  we  were  the  first  ones  in  the  field  and 
must  not  be  interfered  with,  and  we  insist  that  the  electric 
power  systems  shall  be  installed  in  such  a  manner  as  not  to 
interfere  with  us." 

This  quotation  is  from  Dr.  Steinmetz  in  a  discussion  of 
inductive  disturbance  before  the  American  Institute  of 
Electrical  Engineers. 


Vancouver  Increasing  Facilities 

Demands  upon  the  telephone  system  of  Vancouver  are 
indicated  by  the  increased  facilities  being  made  at  Seymour, 
Fairmont,  Bayview  and  Highland  exchanges  for  handling 
daily  traffic.  This  applies  not  only  to  traffic  in  and  out  of 
these  exchanges,  but  also  to  inter-office  business,  which  is 
constantly  expanding. 

At  Seymour,  in  addition  to  the  sections  of  "A"  board 
now  being  put  in  place,  six  switching  trunks  from  L.  D. 
are  to  be  installed,  which  will  give  a  capacity  of  thirty-six 
trunks.  A  large  toll  business  is  done  to  and  from  Seymour, 
and  it  has  been  found  that  the  thirty  switching  trunks  now 
carrying  the  load  are  not  sufficient.  Inter-office  trunks  out 
of  Seymour  are  also  being  increased  in  number,  eight  being 
installed  to  Bayview,  which  will  give  a  total  to  this  exchange 
of  sixty-six. 

Considerable  additions  are  also  being  made  to  Bayview. 
Eight  more  trunks  are  being  added  from  Seymour  to  Bay- 
view,  this  number  having  been  found  necessary  to  take  care 
of  the  increasing  traffic  between  downtown  and  that  portion 
of  the  city  west  of  Willow  street,  which  includes  West  Fair- 
view  and  Shaughnessy  Heights.  Five  more  trunks  are  be- 
ing connected  to  Fairmont.  Bayview  has  aJso  had  twenty 
local  trunks  installed,  giving  it  a  capacity  of  sixty.  It  is 
expected  with  these  additional  facilities  to  meet  the  demand 
now  existing. 

The  same  conditions  apply  to  Fairmont.  Here,  too, 
twenty  local  trunks  are  being  installed,  and  in  this  instance 
also  the  total  capacity  for  traffic  in  that  part  of  Vancouver 
will  be  sixty  trunks. 

In  New  Westminster  the  capacity  for  recording  toll 
traffic  is  being  doubled.  A  one-line  position  has  been  used 
there,  but  a  separate  two-position  recording  board  is  being 
installed  to  take  care  of  the  long  distance  calls  from  New 
Westminster  subscribers. 

Highland  is  to  have  twelve  additional  inter-ottice  trunks, 
and  four  more  long  distance  trunks. 

In  the  two-number  district,  adjacent  to  Vancouver,  ex- 
pansion is  steady.  Five  more  trunks  are  being  put  in  be- 
tween Seymour  and  Collingwood:  ten  more  to  Eburne,  and 
ten  additional  between  Fraser  and  Vancouver. 


Practically  all  the  work  has  been  done  for  installing  a 
telephone  despatching  system  on  the  Toronto.  Hamilton 
and  Buffalo  Railway,  a  subsidiary  of  the  C.  P.  R.  Most  of 
the  western  lines  of  the  C.  P.  R.  are  now  operated  by  tele- 
phone. 
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Cable  Under  Saanich  Inlet 

Shipment  has  been  made  of  the  cable  which  will  be  laid 
under  Saanich  Inlet,  giving  connection  to  the  two  land  sec- 
tions of  the  new  line  between  Nanaimo  and  Victoria,  which 
will  complete  the  circuit  between  Vancouver  and  the  Capital 
City,  when  the  big  cable  is  laid  in  June.  The  cable,  which 
consists  of  14,000  feet  of  ten-pair  thirteen-gauge  wire.  Was 
manufactured  by  the  British  Insulated  and  Helsby  Company, 
of  Prescott,  Lancashire,  England.  It  will  1)e  brought  over- 
land from  the  Atlantic  coast,  so  that  it  can  Ije  put  in  place 
and  be  in  readiness  before  the  cable  is  laid  across  the  Gulf 
of  Georgia. 


Extensions  in  Point  Grey 

The  B.  C.  Telephone  Company  recently  completed  the 
estimate  which  covers  extensions  to  the  system  in  the  Eburnc 
and  Kerrisdale  section,  Point  Grey.  So  rapidly  has  this  resi- 
dential district  forged  ahead  within  the  last  two  years  that 
the  company  regard  it  as  a  suburb  where  development  has  to 
be  anticipated. 

The  seven  hundred  poles  necessary  for  construction  of 
the  aerial  lines  were  in  place  by  the  first  of  April,  and  string- 
ing of  the  cable  is  now  being  done.  There  will  be  about  ten 
miles  of  cable  altogether,  made  up  as  follows:  11,700  feet  of 
400-pair;  4,000  feet  of  300-pair;  8,000  feet  of  300-pair;  3,000 
feet  of  1.50-pair;  10,000  feet  of  100-pair;  9,000  feet  of  50-pair, 
and  6,000  feet  of  25-pair. 

In  conjunction  with  this  construction  might  be  taken 
the  West  Bayview  estimate,  which  will  take  in  the  territory 
from  Yew  street  west  to  Blanca  Drive  in  Point  Grey,  Along 
with  this  will  be  the  land  line  of  the  new  cable  across  the 
Gulf,  and  by  July  1st  it  is  expected  that  the  company  will 
be  in  a  position  to  supply  service  to  every  resident  of  Point 
Grey  peninsula.  These  estimates  will  not  only  supply  relief 
to  sections  at  present  congested,  but  will  furnish  facilities 
for  service  where  none  now  exist. 


The  Switchboard  Cord 

The  switchboard  cord,  so  often  carelessly  handled, 
seems  at  first  sight  to  be  a  very^  simple  af¥air,  whereas  a 
closer  glance  will  reveal  it  to  he  very  intricate. 

On  account  of  their  being  constantly  in  use,  the  delicate 
wires  inside  are  easily  damaged  or  broken,  and  the  majority 
of  telephone  apparatus  manufacturers  agree  that  the  cords 
are  one  of  the  most  difficult  parts  of  the  switchboard  to 
turn  out  satisfactorily. 

The  attached  sketch  will  give  some  idea  of  the  interior 
of  the  cord.    The  core  (a)  is  formed  of  linen  twine  upon 
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Switchboard  Cord 


which  is  wound  the  first,  or  tip  (b)  conductor  of  flat  steel 
wire.  Over  this  are  placed  three  layers  of  insulation  con- 
sisting of  two  wrappings  of  silk  and  a  Ijraiding  of  linen  (c). 
The  second  or  ring  conductor  (dj  is  of  flat  steel  wire  also, 
l)Ut  it  wound  on  the  core  thus  formed  in  a  direction  up- 
posite  to  the  first  conductor.  Two  wrappings  of  silk  are 
next  placed  over  the  entire  length  of  the  core  (d)  and  then 
a  braiding  of  linen  (ej.  Over  these  are  wound  two  separate 
conductors,  one  of  coppor  riljbon  and  the  other  of  flat  steel 
wire,  which  forms  the  third  or  sleeve  conductor  (f).  Over 
iiicse  are  placed  two  wrappings  of  silk  (g)  and  over  the 


silk  for  a  distance  of  16  inches  at  the  plug  end  of  the  cord 
there  is  placed  a  braiding  of  cotton  (h).  The  whole  is  then 
covered  with  a  braiding  of  glazed  cotton,  having  an  addi- 
tional braiding  for  about  twelve  inches  at  the  plug  end  to 
reinforce  that  part  of  the  cord  subjected  to  the  most  severe 
usage. 

It  will  thus  be  seen  that  the  switchboard  cords  are  very 
easily  damaged  and  a  knowledge  of  their  construction  will 
enable  those  who  handle  them  to  appreciate  the  advantage 
of  using  them  carefully. 


New  Telegraph  Lines 

New  telegraph  lines  are  provided  for  in  British  Colum- 
bia as  follows: 

Alberni-Clayoquot  telegraph  line — for  telegraph  and 
telephone  extensions  beyond  Clayoquot  to  Estevan  Point, 
and  Friendly  Cove,  $23,200. 

Queen  Charlotte  Islands — Telegraph  line  beyond  Dead 
Tree  Point  to  Masset,  $13,750. 

Vancouver-Powell  River  telegraph  kne — Construction  of 
branch  line  from  Point  Atkinson  to  Newport  along  Montague 
Channel,  $8, .500. 


Personals 

Mr.  J.  Antonisen,  city  engineer  of  Moose  Jaw,  has  been 
appointed  superintendent  of  the  Brandon  municipal  street 
railway  system. 

Mr.  H.  H.  Cousens,  the  newly-appointed  general  manager 
or  the  Toronto  Hydro-electric  System,  sailed  for  Canada 
May  13  by  S.S.  "Megantic." 

Mr.  J.  D.  Evans,  former  chief  engineer  of  the  Mon- 
treal Tramways  Company,  was  recently  elected  a  member  of 
the  American  Society  of  Civil  Engineers. 

Mr.  W.  R.  Sweany,  formerly  acting  manager  of  the  To- 
ronto hydro-electric  system  has  been  appointed  general  sales 
manager  of  the  Toronto  Electric  Light  Company. 

Mr.  R.  T.  Morris,  municipal  electrician  of  South  Van- 
couver has  resigned  to  associate  himself  with  Mr.  G.  M. 
Gest,  the  well-known  conduit  engineer  and  contractor. 

Mr.  Howard  Murray,  treasurer  of  the  Shawinigan  Waicr 
and  Power  Company,  Montreal,  has  been  nominated  as  the 
new  president  of  the  Montreal  branch  of  the  Canadian  Manu.- 
facturers'  Assocaition. 

Mr.  F.  W.  Caldwell  has  been  appointed  superintendent 
of  the  Edmonton  municipal  telephone  system.  Mr.  Caldwell 
comes  from  Spokane  where  he  has  been  superintendent  of 
the  home  telephone  company.  It  is  understood  he  will  re- 
tain both  positions. 

Mr.  W.  G.  Murrin  has  been  appointed  mechanical  super- 
intendent of  the  British  Columbia  Electric  Railway  and  re- 
cently assumed  the  duties  of  the  position.  Mr.  Murrin  comes 
from  London,  England,  where  he  was  connected  in  an  exe- 
cutive capacity  with  the  staft  of  the  London  United  Railway. 

Mr.  D.  R.  Kennedy,  electrical  superintendent  of  the 
British  Columbia  Electric  Railway  has  resigned  his  position 
and  Mr.  W.  H.  Eraser  who  has  been  connected  with  the  elec- 
trical staff  of  the  company,  has  been  appointed  in  his  place. 
Mr.  Kennedy  will  spend  the  next  few  months  travelling 
through  the  United  States  and  tlie  Dominion,  inspecting 
various  electrical  plants. 

Mr.  E.  E.  F.  Creighton,  consulting  engineer  to  the  General 
Electric  Company,  .'^chenectady,  delivered  an  address  on  April 
25th  before  the  Toronto  section  of  the  A.I.E.E.  The  address 
dealt  with  electrical  disturbances  on  high  tension  lines  and 
was  particularly  devoted  to  the  explanation  of  the  pheno- 
mena of  high  tension  surges.  Some  exceedingly  interesting 
experiments  were  shown  in  corrobation  of  the  theory  ad- 
vanced by  Mr.  Creighton. 
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Greater  Toronto's  Railway  System  —  Trackage 
to  be  doubled  in  five  years— Subways 
a  last  resort 

A  report  on  the  transportation  situation,  present  and 
future  in  Toronto,  has  just  been  presented  to  council  by 
Mr.  Bion  J.  Arnold,  consulting  engineer,  of  New  York,  with 
whom  was  associated  Mr.  John  W.  Moyes,  of  Toronto.  The 
report  deals  with  the  present  congestion  and  outlines  at  con- 
siderable length  two  alternative  solutions.  The  first  of  these 
is  based  on  the  immediate  purchase  of  the  Toronto  Railway 
Company's  system,  to  which  additions  would  be  made  dur- 
ing the  next  five  years,  costing  in  the  neighborhood  of  $8,- 
700,000.  The  other  alternative  is  to  build  a  double  track 
subway  from  St.  Clair  avenue  to  Queen  street,  with  auxiliary 
surface  lines  covering  the  suburban  areas,  including  the  re- 
cently annexed  sections  of  the  city  or  immediately  outside 
of  these.    The  latter  would  cost  about  $10,500,000. 

The  report  states  that  Toronto  has  outgrown  its  trans- 
portation facilities  and  is  in  need  of  immediate  relief.  At 
the  same  time  it  appears  that  few  difificulties  stand  in  the  way 
of  a  larger  transportation  expansion.  If  it  were  possible  to 
face  these  difficulties  through  co-operation  of  the  different 
interests  involved,  relief  could  be  acquired  quickly,  but  fail- 
ing this,  the  alternative  plan  of  a  subway  is  suggested.  In 
many  respects  the  conditions  covering  the  traction  situation 
in  Toronto  are  better  than  in  other  cities,  particularly  be- 
cause of  the  favorable  location  of  its  business  centre  and  its 
geographical  surroundings,  and  especially  so  because  the 
earning  capacity  of  its  transportation  system  has  been  so 
developed  that  any  reasonable  improvements  may  be  put  into 
effect  without  any  general  disturbance  of  either  the  financial 
or  operating  conditions  of  the  company. 

In  some  respects  the  service  in  Toronto  is  better  than 
in  many  other  cities.  Car  congestion  could  be  remedied  by 
the  re-routing  of  a  few  lines  in  the  congested  district,  and 
over-crowding  at  certain  periods  could  be  largely  eliminated 
by  the  addition  of  a  few  cars  on  the  trunk  line.  Revised 
schedules  based  on  faster  operation  would  greatly  improve 
the  service  even  without  the  addition  of  any  more  rolling 
stock.  This  may  be  greatly  aided  by  a  more  careful  train- 
ing, tending  to  produce  alertness  on  the  part  of  the  conduc- 
tors and  motormen,  and  thereby  inducing  more  activity  on 
the  part  of  the  public  when  boarding  and  alighting  from  cars. 

Cross-town  lines  in  certain  sections  are  needed  and  ex- 
tensions to  existing  lines  should  be  built  into  outlying  terri- 
tory not  only  for  the  accommodation  of  those  who  are  al- 
ready there,  but  for  the  purpose  of  developing  the  unsettled 
districts  not  far  from  the  business  centre. 

With  the  transportation  affairs  of  the  city  under  unified 
management  subways  would  not  be  warranted.  Yonge 
street,  the  present  point  of  congestion,  is  not  now  carrying 
all  the  cars  it  could,  and  other  streets  such  as  Church,  Vic- 
toria and  Bay  could  accommodate  several  times  the  number 
now  using  them.    Subways  should  be  looked  upon  in  the 


nature  of  a  last  resort.  Toront(j  does  not  at  present  need 
subways  nearly  so  much  as  it  needs  more  surface  tracks  and 
more  and  better  and  faster  surface  cars,  preferably  under 
unified  management. 

Since  1907  the  population  of  Toronto  has  increased  at 
an  average  of  nine  per  cent,  per  year.  During  that  period 
car  track  mileage  has  increased  only  2.4  per  cent,  per  year. 
The  numljer  of  car  miles  operated  has  increased  during  the 
last  two  years  at  the  rate  of  2.25  per  cent,  per  year.  During 
the  period  1907  to  1911  inclusive,  the  gross  income  of  the 
company  increased  at  an  average  of  9.6  per  cent,  per  year, 
showing  a  large  and  constant  increase  in  receipts  without 
a  corresponding  increase  in  service  rendered. 

The  Toronto  system  earned  $4,851,541  in  1911  and,  as- 
suming this  rate  to  be  maintained,  the  earnings  in  1921  will 
be  approximately  $14,000,000.  At  the  present  time  over  $12 
per  capita  per  annum  is  being  used  for  street  car  transporta- 
tion in  the  city  of  Toronto. 

The  rolling  stock  consists  of  a  mixture  of  large  and 
small  motor  cars  and  trailers.  The  trailers  should  be  re- 
tired and  the  single  truck  cars  provided  with  truck  guards 
and  placed  on  cross  town  lines  or  on  streets  where  the 
travel  is  light.  Modern  practice  unmistakably  points  to  the 
acceptance  of  the  prepayment  type  of  car  for  city  service. 
In  this  type  of  car  the  platforms  are  of  ample  dimensions  and 
so  arranged  as  to  separate  incoming  and  outgoing  passengers, 
thus  facilitating  the  loading  and  unloading  of  passengers. 

Recent  track  and  road  bed  construction  in  Toronto  is 
along  modern  lines  except  for  the  use  of  the  local  wide  gauge. 
This  should  be  standardized  under  any  general  reconstruc- 


Arrangement  for  tracks  of  different  gauge. 

tion  of  the  system  and  about  ;!.">  per  cent,  of  present  track 
rebuilt  in  the  next  five  years.  Car  stations  should  be  of  fire- 
proof construction  and  divided  into  sections  so  that  no 
more  than  25  or  :>0  cars  would  lie  subject  to  fire  loss  at  one 
time. 

i  hc  power  for  the  supervision  of  the  maintenance  of 
the  physical  property  as  well  as  its  operation  should  be  vest- 
ed in  a  provincial  or  a  municipal  board  clear  of  political 
bias  and  of  unquestioned   integrity  and  professional  skill. 
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This  board  should  be  empowered  by  legislation  to  fully  en- 
force its  mandates. 

Present  Traffic  Conditions 

Under  the  above  heading  the  report  publishes  some  in- 
teresting figures  of  existing  conditions  in  Toronto.  The 
Toronto  Railway  Company  is  at  present  operating  113  miles 
of  single  track,  4  ft.  11  in.  gauge,  over  an  area  approximating 
10^  miles  in  length  east  and  west,  by  3J4  miles  in  extreme 
width  north  and  south.  The  number  of  cars  in  operation  is 
643,  consisting  of  569  double  truck  and  single  truck  cars  and 
73  trailers.  With  this  equipment  the  company  in  1911  carried 
131,000,000  cash  and  49,000,000  transfer  passengers.  The 
gross  receipts  were  $4,851,541. 

To  handle  the  same  amount  of  business  it  is  stated 
that  other  cities  are  provided  with  more  cars  and  more  tracks, 
the  average  of  nine  United  States  cities  being  about  one  car 
for  each  500  of  population  and  one  mile  of  track  for  each  1,800 
of  population  and  one  mile  of  track  for  every  $23,- 
000  of  receipts.  A  comparison  is  made  between  Toronto  and 
eight  other  cities  showing  the  relative  number  of  miles  of 
track,  populations,  gross  receipts,  miles  of  track  per  thousand 
inhabitants,  receipts  per  capita,  receipts  per  mile  of  track 
and  population  per  mile  of  track.  These  figures  are  repro 
duced  herewith  in  an  accompanying  table  from  which  it 
will  be  seen  that  Toronto  is  by  far  the  highest  in  receipts 
and  population  per  mile  of  track,  but  is  lowest  in  trackage 
for  each  thousand  inhabitants  and  is  slightly  below  the  aver- 
age in  receipts  per  capita. 

Track  Extensions 

The  track  extensions  are  distributed  over  the  years  1913, 
1914,  1915,  1916  and  1917,  the  amount  to  be  laid  each  year 
being  approximately  constant.  By  the  latter  date  the  mile- 
age of  greater  Toronto  would  be  increased  from  the  present 
113  miles  to  a  total  of  240,  an  addition  of  127.  This  is  divid- 
ed approximately  into  32  miles  of  single  track  in  the  old 
city  limits  of  1891;  10  miles  in  the  territory  annexed  since 
that  date;  28  miles  of  radial  lines  to  be  added  to  the  city 
system;  40  miles  in  the  territory  outside  the  present  city 
limits;  and  17  miles  now  being  built  by  the  city.  It  is  esti- 
mated that  the  construction  of  these  extensions  would  cost 
approximately  $2,617,437.  This  would  include  new  lines  to  be 
built,  civic  lines  now  being  constructed  but  not  in  operation, 
improvements  to  radials  as  outlined,  crossings  and  other  sub- 
way work,  electrical  overhead  control  wire  and  feeder  cable 
with  necessary  poles,  the  city  furnishing  the  roadbed  and 
pavement. 

For  any  but  the  streets  of  heaviest  traffic  the  use  of 
T-rail  is  recommended.  For  the  heavy  traffic  district  the 
groove  rail  should  be  used.  Where  the  T-rail  is  used,  how- 
ever, and  the  street  is  paved,  and  if  granite  block  is  used 
for  pavement,  the  blocks  in  contact  with  the  rail  should  be 
uniformly  cut  so  as  to  form  a  groove  for  the  flange  of  the 
wheels.  Where  brick  is  used  those  in  contact  with  the  rail 
should  be  specially  moulded  to  accomplish  the  same  pur- 
pose. 

Curves  should  be  built  so  that  cars  can  pass  without  in- 


terference. Frequently  this  will  require  the  rounding  off  of 
a  few  feet  on  the  corner  sidewalk.  The  car  movement  in 
Toronto  at  several  of  the  congested  points  would  be  ma- 
terially aided  and  the  average  speed  of  the  cars  increased, 
without  increasing  their  maximum  speed,  by  the  substitution 
of  this  class  of  special  work  for  the  present  narrow  centre 
work. 

It  is  estimated  that  the  system  outlined  will  require  1,100 
cars  for  the  transportation  of  a  population  of  718,000  in  1921. 
With  500  of  the  present  cars  retained  in  service  on  light  lines 
of  travel,  or  rebuilt,  there  will  be  required  150  new  cars  to 
replace  trailers  and  the  poorer  class  of  single  truck  motors. 
As  fast  as  new  lines  are  added  to  the  system  and  population 
increases,  new  cars  will  be  needed,  the  estimate  being  250 
at  the  end  of  five  years.  The  rest  of  the  final  requirements 
should  be  placed  in  service  at  the  rate  of  50  per  year. 

Cost  and  Returns 

The  total  cost  of  the  proposed  additions  of  127  miles  of 
new  track,  600  modern  prepayment  cars,  additional  car 
houses,  substations  and  other  necessary  equipment  would  be 
in  the  neighborhood '  of  $8,763,000.  An  additional  expense 
would  be  incurred  if  it  were  decided  to  place  the  electrical 
feeder  and  return  cables  underground.  Under  Toronto  con- 
ditions the  cost  of  these  ought  not  to  exceed  the  following: 
manholes  $98  each;  iron  pipe  laterals,  60c  per  foot;  conduits, 
41.6c  for  two  ducts  to  10.17c  for  48  ducts,  per  duct  foot.  The 
total  cost  of  improvements  as  mentioned  above  is  divided 
approximately  as  follows: 

Cost  of  Improvements 

Track  construction,  137  miles  of  single  track  (3.5 

miles  grooved  rail;  123.5  miles  "T"  rail)  $2,127,000 

Overhead  wires,  poles  and  cables   489,000 

Car-houses  .  820,000 

Cars   4,500,000 

Power  stations  and  equipment   726,000 

Miscellaneous  equipment  (work  cars,  snow  and  ice 

machinery,  line  wagons,  sprinklers,  etc.)    100,000 


Total  $8,762,000 

Presuming  the  completion  of  the  above  additions  by  the 
close  of  1917  the'  financial  showing  for  the  year  1918  for 
the  entire  system  of  240  miles  of  track  is  estimated  as  follows: 

Gross  earnings  $10,800,000 

Operating  expenses,     taxes,     renewals,  pavement 

charges,  etc.,  at  70  per  cent   7,560,000 

Net  earnings   3,240,000 

The  above  estimate  is  considered  very  conservative  for 
the  following  reasons:  (1)  The  earnings  are  based  upon  the 
present  riding  habit,  which  averages  $12.40  for  the  city,  as 
it  is  now  covered  by  the  present  limited  traction  lines.  Were 
the  complete  system  considered  by  this  report  to  be  now 
in  operation,  there  would  unquestionably  result  a  higher  earn- 
ing per  capita  than  $13.40,  which  projected  into  the  future, 
upon  the  proper  law  of  increase,  would  result  in  gross  earn- 
ings in  excess  of  the  above  named  figure.    (2)  Owing  to  the 


TABLE  COMPARING  TORONTO  WITH  OTHER  CITIES. 


City 

Miles 

of 
Track 

Population 

Receipts 

Miles  Track 
per  1,000 
persons 

Receipts 

per 
capita 

Receipts  per 
mile  of 
track 

Population 
per  mile 
track 

Washington   

.    ..  217 

331,000 

$6,349,000 

.  056 

$19.18 

$29,258 

1,535 

New  Orleans  ...  . 

. .    ,  200 

339,000 

4,206,000 

.590 

12.41 

21,030 

1,695 

P>altimore  

400 

559,000 

7,687,000 

.716 

13.75 

19,220 

1,397 

Cincinnati  

...  222 

364,000 

5,005,000 

.610 

13.72 

22,540 

1,640 

Cleveland   

. , ,    .  245 

•560,000 

6,133,000 

.437 

10.93 

24,990 

2,286 

Toledo   

116 

168,000 

2,000,000 

.690 

11.90 

17,241 

1,448 

Seattle   

188 

237,000 

3,660,000 

.790 

15.44 

19,470 

1,261 

Milwaukee   

. . .  145 

374,000 

3,787,000  ' 

.388 

10.13 

36,114 

2,579 

Toronto,  1911  ...  . 

113 

390,000 

4,851,000 

.389 

12.44 

43,939 

3,451' 
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Surface  Electric  Railway  System  of  Greater  Toronto.    Circles  represent  half  mile  distances  with  centre  at  City  Hall. 


possibility  of  very  cheap  power  being  available  for  the  opera- 
tion of  the  entire  system,  an  operating  ratio  as  high  as  70 
per  cent,  is  probably  the  maximum  that  would  be  encounter- 
ed (including  pavement  charges).  With  such  power  supply 
the  actual  operating  ratio  will  probably  be  in  the  neighbor- 
hood of  65  per  cent,  (exclusive  of  pavement  charges).  Thus, 
the  estimate  as  based  on  minimum  earnings  and  maximum 
operating  ratio,  necessarily  gives  the  minimum  net  earnings 
that  would  be  expected.  This  amount,  $3,420,000,  capitalized 
at  5  per  cent.,  would  support  an  investment  of  $64,800,000, 
or  capitalized  at  8  per  cent.,  approximately  $40,000,000.  These 
figures  may  be  assumed  correct  on  the  theory  of  a  continu- 
ing investment  on  the  part  of  the  municipality  or  a  company, 
but  they  should  be  reduced  by  whatever  amount  is  found 
necessary  to  amortize  the  investment  within  the  franchise 
life  if  the  property  is  developed  and  operated  by  a  company 
under  a  franchise  for  a  fixed  period. 

The  Alternative 

On  the  supposition  that  the  Toronto  Railway  Company's 
system  is  not  bought  out  and  that  the  two  systems  are  op- 
erated independently  for  the  next  nine  years,  the  only  al- 
ternative seems  to  be  a  subway  system  with  a  terminal  in 
the  centre  of  the  city,  as  it  is  understood  the  city  is  in  a  posi- 
tion where  it  cannot  operate  on  the  level  owing  to  rights 
held  by  the  Toronto  Railway  Company.  Subways  have  their 
uses  in  congested  areas  where  surface  terminals  are  insuffi- 
cient for  traffic  needs  and  where  elevated  structures  would 
be  objectionable.  For  the  support  of  subways  there  should 
be  densely  populated  districts  some  distance  from  the  busi- 
ness centre  seeking  rapid  transit  which  other  means  of  trans- 
portation are  unable  to  provide.  The  subways  of  New  York 
and  Boston  were  not  constructed  until  after  all  other  classes 
of  transportation  had  reached  their  limit  of  carrying  capacity. 
Under  these  conditions  only  will  the  subway,  as  a  subway, 
pay  its  way.  As  an  inlet  for  an  extended  system  of  surface 
lines  serving  a  large  territory,  the  governing  reasons  for  the 
adoption  of  a  subway  change  to  such  an  extent  that  its  con- 
struction is  occasionally  warranted.     The  location  of  the 


main  branch  of  the  subway  proposed  is  from  St.  Clair  avenue 
down  Yonge  street  to  Queen,  a  distance  of  1.3,375  ft.  of  double 
track;  a  single  track  downtown  subway  loop,  2,240  ft.;  a 
double  track  subway  in  Bloor  street,  2,700  ft.;  double  track 
under  embankment  drive,  Sherbourne  to  Parliament,  1,600 
ft.;  double  track  under  bridge  driveway  over  Rosedale  Valley 
565  ft.;  double  track  subway  Valley  Bridge  to  Don  River 
bridge,  970  ft.;  double  track  under  bridge  driveway  over  Don 
River,  1665  ft.;  double  track  subway,  Don  River  bridge  to 
Broadview,  450  ft.;  a  total  of  four  miles  of  double  track  and 
approximately  one-half  mile  single  track. 

The  subway  would  be  fed  by  an  open  territory  capable  of 
expansion  to  a  surface  system  of  27  miles  of  single  track  to 
the  north  and  about  17  miles  to  the  northeast,  the  total  be- 
ing given  as  44  miles  of  single  surface  track.  The  surface  ad- 
ditions proposed  are  practically  the  same  as  those  recom- 
mended in  connection  with  the  unifying  of  the  system  using 
all  surface  lines,  only  small  changes  being  made  in  the  de- 
tails of  the  routes. 

It  is  estimated  that  150  cars  would  be  sufficient  to  oper- 
ate the  underground  and  surface  lines  giving  a  minute 
service  throughout  the  greater  part  of  the  subway  system  and 
a  %  minute  service  below  Bloor  on  Yonge.  This  service 
would  be  capable  of  handling  10,000  passengers  per  hour.  It 
is  calculated  that  the  subway  would  be  capable  of  eventually 
carrying  over  250  cars  per  hour,  but  this  would  be  at  a  con- 
siderable sacrifice  of  speed.  The  estimated  cost  of  the  whole 
alternative  system,  including  subwaj's,  surface  tracks  and  all 
the  necessary  auxiliary  equipment  is  placed  at  $10,473,000. 
distributed  approximately  as  follows: 

Costs 

Double  track  subway  in  Yonge  street   $4,328,000 

Single  track  subway  loop   406.000 

Danforth  Avenue  Branch  (Yonge  to  Broadview")  . .  1.33S.000 
Carrying  charges  on   terminal  system   (7^^")  per 

cent,  during  construction  (2^  per  cent,  per  yard).  462.000 

Double  track  surface  lines  (17  miles)    l,4i)0.000 

Single  track  surface  lines  (10  miles)  . . ,   472,000 
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P-A-Y-E  steel  cars  (150  at  $8,500)   1,275,000 

Car  houses   320,000 

Substations  and  equipment   243,000 

Miscellaneous — work  cars,  line  wagons,  snow,  ice, 
and  sprinkler  equipment  


50,000 


Total  $10,473,000 

It  is  calculated  the  gross  receipts  from  the  first  year's 
operation  of  this   system  would  be   $1,204,000.     After  de- 
ducting 62  per  cent,  for  operating  ex- 
penses and  maintenance,  there  would  re- 
main $457,520  to  meet  fixed  charges,  re- 
newals, taxes  and  amortization. 

Motor  Busses 

A  section  is  devoted  in  the  report  to 
the  success  that  has  attended  the  opera- 
tion of  motor  busses  in  a  number  of 
cities  situated  somewhat  similarly  to  To- 
ronto. Their  use  in  Toronto  is  not  con- 
sidered advisable.  The  motor  bus  can 
be  profitably  operated  only  in  districts 
where  traffic  is  continuously  heavy,  on 
short  hauls  from  one  congested  centre 
to  another,  or.  by  charging  more  than  the 
regular  street  car  fare.  Toronto  condi- 
tions do  not  seem  to  warrant  the  ex- 
periment. 


subway;  Fig.  19  is  a  plan  showing  a  single  track  subway 
station;  Fig.  20,  a  double  track  subway  station;  Fig.  21,  shown 
herewith,  a  cross  section  showing  proposed  double  track  sub- 
way; '  Fig.  22  showing  proposed  single  track  loop  in  the 
heart  of  the  city;  Fig.  23  is  a  cross  section  of  proposed  single 
track  subway;  Fig.  24  is  a  cross  section  showing  concrete 
elevated  structure  for  use  on  a  private  right-of-way;  Fig. 
25  is  a  cross  section  showing  proposed  tracks  on  River  and 
Valley  bridges  connecting  Bloor  street  and  Danforth  ave- 


A  number  of  experiences  of  other 
cities  are  recounted.  In  New  York  City 
for  the  year  1911  on  a  gross  business  of 
$500,000,  a  deficit  of  $38,000  was  report- 
ed.   This  was  a  10c  fare. 


Cross  section  of  proposed  double  track  subway. 


With  reference  to  the  question  of  routing  the  suburban 
cars  over  the  present  city  lines,  the  report  points  out  that 
the  matter  is  somewhat  complicated  owing  to  the  several 
Toronto  companies  using  different  widths  of  tracks  varying 
from  4  ft.  8J4  in.  to  4  ft.  11  in.  The  joint  use  of  the  city 
tracks  will  require  a  change  in  the  gauge  of  either  the  city 
or  the  radial  lines  to  conform  to  some  agreed  standard,  pre- 
ferably 4  ft.  Syi  in.,  before  such  service  can  be  inaugurated. 
The  city  lines  are  4  ft.  11  in.  gauge.  The  report  then  goes 
on  to  suggest  the  basis  of  agreements  by  which  the  outlying 
lines,  especially  the  Metropolitan,  would  be  allowed  to  use 
the  city  tracks. 

The  report  contains  a  number  of  very  useful  and  inter- 
esting photographs  and  diagrams,  a  few  of  which  we  re- 
produce. Fig.  No.  1,  in  the  report,  represents  the  actual  dis- 
tribution of  the' sleeping  population  of  Toronto;  No.  2  shows 
the  present  tracks  of  the  Toronto  Railway  Company;  Fig.  3 
shows  a  suggested  arrangement  for  tracks  of  dif¥erent  gauge 
in  the  centre  of  the  same  street,  shown  herewith;  Fig.  4  is 
a  map  showing  the  complete  proposed  system  of  tracks  for 
the  Greater  Toronto  district  shown  herewith;  Fig.  5  shows 
the  proposed  new  tracks  for  the  Greater  Toronto  district; 
Fig.  7  shows  cross  sections  of  the  modern  grooved  rail  and 
the  accompanying  track  construction.  Fig.  8  is  a  cross  section 
showing  modern  T-rail  and  track  construction.  Fig.  9  is  a 
cross  section  of  a  standard  conduit  construction.  Fig.  10  shows 
a  plan  and  section  of  a  standard  manhole;  Fig.  11  shows  a 
typical  track  layout  on  a  heavy  business  corner;  Fig.  12  shows 
a  plan  in  section  of  a  modern  p.a.y.e.  car;  Fig.  13  seating  ar- 
rangements of  same;  Fig.  14  is  a  plan  showing  the  arrange- 
ment of  tracks  and  rooms  in  a  modern  car  house;  Fig.  15 
shows  an  elevation  and  section  of  same;  Fig.  18  represents 
the  alternative  layout,  including  the  proposed  subway,  term- 
inal, and  surface  tracks  in  the  suburban  districts  feeding  the 


nue;  Fig.  26  shows  typical  sections  of  roadway  construction 
for  tracks  in  the  Rosedale  Valley. 


Moose  Jaw  Electric  Railway 

The  annual  meeting  of  the  Moose  Jaw  Electric  Railway 
was  held  in  Moose  Jaw  on  Wednesday,  April  30th,  and  the 
reports  showed  that  very  satisfactory  progress  had  been  made 
in  the  past  year.  A  total  of  1,607,770  passengers  were  carried 
during  the  year  and  the  gross  receipts  were  $77,996.  A  divi- 
dend of  six  per  cent,  was  declared.  In  view  of  the  fact  that 
nearly  all  the  directors  of  the  company  are  Ottawa  men,  it 
is  interesting  to  note  that  the  results  of  the  first  year's  opera- 
tions of  the  Moose  Jaw  electric  railway  closely  approximate 
those  of  the  first  annual  report  of  the  Ottawa  Electric  Rail- 
way Company,  which  carried  1,520,408  passengers  and  earned 
$71,698  in  its  first  year,  though  Moose  Jaw  is  at  present  only 
half  the  size  Ottawa  was  when  its  street  railway  was  started. 
These  results  are  indicative  of  the  greater  present-day  activi- 
ties of  the  average  citizen. 

The  assets  of  the  Moose  Jaw  Electric  Railway  are  placed 
at  $573,367,  of  which  $570,128  is  in  plant,  property  and  equip- 
ment, and  the  balance  of  $2,239  is  in  accounts  receivable.  The 
liabilities  are,  capital  stock  (paid  up),  $480,271;  bills  payable, 
$15,359;  accounts  payable,  $22,581,  and  a  profit  and  loss  sur- 
plus of  $15,359. 

The  earnings  of  the  company  showed  a  steady  increase 
month  by  month  and  indications  are  that  the  increase  will 
continue.  At  present  the  company  has  nine  miles  of  track  in 
use  and  operates  twelve  cars.  Eight  miles  of  additional  track 
are  to  be  added  this  year  and  an  order  for  ten  new  cars  has 
been  placed  with  the  Ottawa  Car  Company,  two  of  which 
have  already  been  shipped. 

The  board  of  directors  elected  were: — president,  A.  A. 
Dion;  vice-president,  Newton  J.  Kerr;  secretary-treasurer,  D. 
R.  Street,  E.  J.  Daly,  E.  O'Connor,  T.  Frank  Ahearn,  P.  B. 
Mellon,  A.  H.  Dion,  and  Charles  E.  Armstrong. 
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Type  "LK"  front  view 

New  Type  of  ^Headlight 

The  accompanying  illustrations  show  a  new  type  of  lu- 
minous headlight  just  placed  on  the  market  by  the  Crouse- 
Hinds  Company  of  Canada,  Limited.  These  new  headlights, 
named  the  "Imperial,"  are  manufactured  in  two  types,  "LK" 
and  "LP."  Both  have  cast  iron  cases  which  are  divided 
into  two  compartments,  the  front  compartment  containing 
the  electrodes,  electrode  holders  and  a  4-inch  spherical  alu- 
minium reflector.  The  rear  compartment  contains  the 
operating  mechanism. 

This  form  of  construction  protects  the  operating  me- 
chanism from  the  fumes  and  deposits  caused  by  the  con- 
sumption of  the  electrodes  which  would  in  time  prevent  the 
proper  performance  of  the  headlight.  All  parts  within  the 
case  are  mounted  directly  to  the  barrier  separating  the  two 
compartments.  Each  compartment  is  provided  with  a  cast 
iron  door  which  permits  easy  access  to  the  interior  parts. 

The  upper  electrode  (positive)  and  the  lower  electrode 
(negative)  have  an  approximate  life  of  4,000  and  125  hours 
respectively.  No  inner  globe  is  required,  which,  added  to 
the  low  cost  of  electrodes,  reduces  maintenance  charges  to 
a  minimum.  The  height  of  the  head  light  is  13J^  in.,  width 
12J^  in.,  depth  with  regular  semaphore  lens  8  in.,  weight  35 
lbs. 

The  type  "LP"  head  light  is  arranged  for  bolting  direct- 
ly to  the  dash  of  the  car.  The  rear  door  is  drilled  and  tap- 
ped for  Yz  in.  conduit  through  which  the  lead  wire  enters 
the  headlight  and  connects  with  a  contact  plate  secured  to 
the  inner  surface  of  the  door.  This  contact  plate  engages  a 
spring  contact  which  connects  with  the  mechanism  and  there- 
by completes  the  circuit.  Both  types  operate  at  550  volts, 
direct  current,  and  require  from  3  to  4  amperes. 


Ottawa  Electric  Railway  Company 

The  Ottawa  Electric  Railway  Company  have  decided  to 
change  the  color  of  the  exterior  of  their  cars  from  a  dull 
red  to  a  rich  dark  green.  The  object  of  adopting  the  dif- 
ferent color  is  because  it  has  been  found  by  other  street  rail- 
way corporations  to  wear  better  and  retain  a  good  appear- 
ance much  longer.    The  20  new  cars  to  be  put  into  use  next 


Type  "LK",  front  door  open. 

month  will  be  green,  and  the  present  cars  will  be  given  the 
new  color  as  they  go  into  the  shops  to  be  repaired. 

After  some  discussion  between  the  city  council  and  the 
officials  of  the  Ottawa  Electric  Railway  Company  over  the 
application  of  the  latter  for  permission  to  cut  off  18  inches 
of  the  sidewalk  at  the  corner  of  Queen  and  Elgin  streets  to 
provide  for  double  tracks  leading  from  Queen  to  Elgin,  the 
matter  has  been  satisfactorily  settled.  The  owners  of  the 
building  on  the  corner  in  question  who  are  also  owners  of 
the  sidewalk  there  have  agreed  to  deed  the  required  18 
inches  to  the  city  for  the  benefit  of  having  a  double  street 
car  track.  It  was  at  first  intended  to  put  a  single  track  on 
Queen  street,  but  following  a  conference  with  the  civic 
officials  the  company  have  given  their  promise  to  proceed 
without  delay  with  the  larger  proposition.  Work  on  an  ex- 
tension of  the  street  car  lines  is  to  be  started  at  once  along 
Preston  street  and  from  the  Exhibition  grounds  to  within 
about  200  yards  of  Billings  Bridge  along  Bank  street. 


Ottawa  Cars  for  Moose  Jaw 

Two  more  of  the  ten  single  truck  cars  for  the  Moose 
Jaw  Electric  Railway  have  just  been  shipped  by  the  Ottawa 
Car  Company,  making  a  total  of  four  shipped  to  date.  The 
other  six  are  now  under  construction.  These  cars  have  a 
seating  capacity  of  33  in  11  cross  seats  and  two  longitudinal. 
The  cars  are  exactly  similar  in  design  to  the  new  cars  used 
by  the  Ottawa  Electric  Railway.  The  total  length  of  the 
car  body  is  21  feet;  total  length  over  bumpers,  31  feet;  length 
of  front  vestibule,  four  feet;  length  of  rear  vestibule,  five 
feet;  exterior  width  of  body,  8  ft.  1%  in.;  interior  width  of 
body,  7  ft.  ZYz  in.;  width  of  aisle,  20  inches;  approximate 
weight  of  car  body,  12,000  pounds.  The  interior  finishings 
are  in  red  cherry  and  bird's  eye  maple  veneer.  Peter  Smith 
electric  heaters  are  installed  and  all  the  other  fittings  and 
appliances  are  thoroughly  up-to-date.    Each  car  costs  $5,200. 


The  horse  cars  along  10th  avenue,  the  lower  east  side 
and  crosstown.  New  York,  are  to  be  replaced  by  storage  bat- 
tery vehicles,  the  Public  Service  Commission  having  granted 
an  application  of  the  Belt  Line  Railways  to  make  the  change. 


Type  "LK",  rear  view. 


Type  "LK",  rear  door  open. 
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Electric  Lighting  in  the  Home — Modern  Require- 
ments in  Outlets  and  Switches 

By  Mr.  F.  B.  Adam 

With  the  introduction  of  the  Tungsten  high  incandes- 
cence lighting  units,  an  immediate  change  was  found  neces- 
sary in  the  scheme  of  locating  and  supporting  these  lamps, 
and  to-day  we  find  in  properly  designed  installations,  more 
outlets  of  a  minimum  candle  power  and  always  high  enough 
to  prevent  a  direct  glare  from  the  lamp  into  the  eyes. 

In  residences,  this  means  in  very  large  rooms  two,  four, 
five  or  six  25  to  60  watt  individual  pendants  close  to  the  ceil- 
ing, instead  of  the  6,  8  or  10  light  chandelier,  in  the  center  of 
the  room  and  coming  down  as  low  as  six  feet  two  inches  from 
the  floor.  In  the  smaller  rooms,  one  or  more  25,  40,  60  or 
100  watt  lamps  are  used  for  general  illumination  and  a  15  or 
25  watt  lamp  for  the  dresser  lights.  In  the  bath  room,  a  25 
watt  ceiling  light,  with  a  15  watt  lamp  on  each  side  of  the 
mirror  for  shaving,  and  a  15  watt  lamp  in  the  closets,  will 
give  ample  light. 

Plug  Outlets 

Now,  in  addition  to  these  permanent  fixture  outlets  foi 
lighting,  it  has  become  necessary,  because  of  the  socket  being 
close  to  the  ceiling,  to  provide  plug  outlets  for  portable 
lights. 

You  will  find  to-day  portable  table,  piano  and  stand  lamps 
on  sale,  not  only  in  the  lighting  fixture  stores,  but  in  jewelry 
stores,  hardware  stores,  department  stores,  and,  I  am  told, 
even  in  the  ten  cent  stores,  and  you  can  hardly  find  a  home 
using  electricity  that  has  not  at  least  one,  and  usually  several, 
portable  lights.  Therefore,  the  architect  and  owner  should 
provide  for  the  convenient  connection  of  such  portable 
lights.  Strange  as  it  may  seem,  the  architect  spe- 
cifies Underwriter's  inspection  and  a  certificate  for 
the  original  installation,  and  then,  by  not  providing 
for  the  convenient  connection  of  portable  light,  heat 
and  power  devices,  endangers  the  owner's  property  when 
temporary  and  unsightly  connections  are  used  for  such  de- 
vices. It  is  acknowledged  to  be  a  fact  that  there  is  danger 
in  the  temporary  wiring,  when  used  for  permanent  connec- 
tions. 

As  to  the  number  of  location  of  plug  outlets,  I  have  in 
mind  an  installation  where  I  recommended  at  least  one  ic- 
ceptacle  in  each  room  and  hall  on  the  first  and  second  floors. 
As  the  owner  purchased  his  furniture,  he  found  that  the  loca- 
tions decided  on  for  these  plug  outlets  did  not  suit  the  loca- 
tion of  the  furniture  and  we  put  an  additional  plug  outlet  in 
each  room,  and  after  the  owner  moved  into  the  house  he  tokl 
me  he  had  only  one  kick  coming  on  the  job,  and  that  was  that 
he  had  not  put  a  plug  connection  in  each  of  the  four  corners 
of  'each  room  and  hall.  As  this  man  is  in  the  electric  busi- 
ness, we  might  excuse  him  as  trying  to  overdo  the  good  woik, 
l)ut  it  is  a  fact  that  the  housewife  may  want  to  move  the 
piano,  desk  or  any  other  piece  of  furniture  into  any  one  of  the 
four  corners  of  the  room.  Then  why  not  provide  for  the 
ligliting  of  tlie  piano  or  desk  in  any  position  that  might  l)e 


convenient  or  suit  the  idea  of  the  owner.  We  should  pro- 
vide for  plug  outlets  about  as  follows: 

Entrance  hall — At  a  convenient  point,  a  stand  or  table 
lamp  for  general  illumination. 

Parlor — Piano  lamp,  also  table  lamp. 

Living  room — Table  lamp  in  center  of  room,  desk  damp 
for  writing  desk  and  lamp  for  lighting  book  case. 

Dining  room — Stand  or  table  lamp  for  general  illumina- 
tion. 

Bed  rooms — Table  or  bed  clamp  lamps. 

These  few  plug  receptacles  will  cost  very  little  when  in- 
stalled during  the  construction  of  a  house,  and  will  make  a 
better  job  with  a  minimum  length  of  attachment  cord  to  the 
portable  light. 

Before  leaving  the  lighting  outlet  section,  I  want  to  sug- 
gest something  that  I  believe  is  new  (as  we  have  never  seer 
it  specified,  but  have  installed  it  ourselves)  for  the  first  class 
installations,  and  that  is  to  specify  a  separate  circuit  for  the 
ceiling  lights  and  a  separate  circuit  for  the  brackets,  toilet 
or  plug  outlets.  With  the  advent  of  innumerable  heating  and 
cooking  devices,  the  blowing  of  a  circuit  fuse  hias  become  a 
regular  thing,  not  from  any  fault  of  the  lighting  system,  but 
entirely  on  account  of  overloading  the  fuse  by  adding  a  de- 
vice that  was  not  intended  to  be  connected  to  the  circuit  in 
addition  to  the  lamps,  and  the  owner  will  appreciate  the  bene- 
fit of  a  second  circuit  in  the  room  when  the  fuse  blows  on  the 
first  one. 

Switches 

Strange  as  it  may  seem,  we  have  just  as  much  trouble 
to-day  in  convincing  the  architect  and  owner  that  the  job  re- 
quires two  and  sometimes  even  three  switches  to  control  the 
lights  properly  in  the  main  rooms,  as  we  used  to  have  ten 
years  ago  in  convincing  them  that  they  should  have  at  least 
one  switch,  but  the  necessity  for  more  switches  in  the  prin- 
cipal rooms  should  be  immediately  appreciated  when  we 
realize  that  the  lamps  and  sockets  are  to-day,  in  a  properly 
designed  installation,  close  to  the  ceiling,  and  for  the  con- 
venient and  economical  use  of  the  electric  service  there  must 
be  plenty  of  switches. 

Let  us  start  this  time  from  the  porch.  One  switch  for 
either  one  or  more  outlets  is  usually  sufficient. 

Entrance  hall — Here  we  should  have  one  switch  that  will 
control  just  enough  lights  for  the  general  illumination.  This 
switch  should  be  in  combination  with  a  switch  in  the  rear  of 
the  hall,  one  on  the  second  floor  and  sometimes  even  one  on 
the  third  floor.  These  combination  switches  for  the  hall 
and  stair  lights  will  pay  for  themselves  many  times  in  the 
course  of  the  occupancy  of  the  building.  Besides  the  com- 
bination switches  for  the  general  illumination,  there  should 
be  a  second  switch  to  control  the  balance  of  the  lights  on  the 
fixture. 

Parlor — The  parlor  should  be  equipped  not  only  with  two 
switches  for  the  ceiling  lights,  but,  on  account  of  the  usual 
style  of  fixture,  with  switches  for  brackets,  if  brackets  have 
been  decided  on. 

Living  room — One  switch  should  be  prepared  for  the 
reading  or  table  lamp,  and  not  less  than  two  switches  for  the 
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ceiling  oullcl,  one  for  the  general  ilhniiination  and  one  for 
the  better  illumination. 

Dining  room — One  switch  for  ceiling  lights  for  general 
illumination,  in  many  cases  this  should  be  in  combination 
with  a  second  switch  placed  at  the  door  to  the  pantry,  which 
will  pay  for  itself  by  less  damage  to  glass  and  chinaware.  A 
second  switch  for  the  balance  of  the  ceiling  lights,  and  if 
brackets  are  used  here  again  they  should  be  controlled  by  a 
switch. 

Kitchen — One  switch. 

Pantry — One  switch. 

Basement  stair — One  switch,  and  it  will  be  better  yet  if 
in  combination  with  another  at  foot  of  stairs. 

Second  floor  hall — If  this  hall  requires  only  one  lamp, 
it  of  course  should  be  arranged  with  a  switch  in  combination 
with  a  second  switch  on  the  first  floor,  and  a  third  switch  if 
there  is  a  third  floor.  If  more  than  one  lamp  is  required  for 
the  second  floor  hall,  it  will  he  found  economical  and  con- 
venient to  have  a  second  switch  for  the  balance  of  the  lights 
on  the  fixture. 

Bed  rooms — Here  again  if  the  room  is  large  enough  to 
justify  more  than  one  lamp  ceiling  fixture,  it  will  be  found 
both  economical  and  convenient  to  the  house  owner  to  have 
one  switch  for  the  general  illumination  and  a  second  switch 
for  the  balance  of  the  lights  on  the  fixture. 

I  wish  to  say  that  from  my  personal  experience  it  is 
far  better  to  install  two  or  more  separate  switches  than  to 
use  what  is  known  as  an  electrolier  switch,  as  with  a  separate 
switch  you  turn  on  and  oft  just  the  light  you  want,  while 
with  an  electrolier  switch  you  must  turn  on  everything  to 
get  what  you  want,  and  in  my  opinion  it  is  false  economy, 
as  the  additional  cost  of  the  separate  switch  per  section  con- 
trolled amounts  to  only  about  75  cents. 

Bath  rooms — A  switch  should  always  be  used  for  the 
ceiling  light  and,  as  a  matter  of  fact,  a  switch  should  also 
be  used  for  side  lights,  as,  even  though  using  the  greatest 
care,  a  person  turning  on  a  light  with  a  key  or  pull  socket 
might  have  the  other  hand  touching  a  plumbing  fixture  or 
actually  in  the  water,  and  through  a  defective  connecti'bn  in 
the  socket  or  fixture  receive  a  severe  shock.  Where  a  bath 
room  is  used  for  two  bed  rooms,  it  will  be  found  of  the 
greatest  convenience  to  use  two  and  even  three  switches  in 
combination,  so  that  regardless  by  what  door  the  bath  room 
is  entered,  a  switch  is  conveniently  at  hand. 

Closets — The  convenience  of  a  closet  light  can  only  be 
appreciated  by  those  using  them  and  the  benefits  derived 
from  an  automatic  switch  are  even  greater  than  when  the 
closet  light  must  be  turned  on  and  off  every  time  you  want 
to  get  something  in  or  out  of  the  closet.  The  objection  I 
have  heard  voiced  against  automatic  closet  switches  is  that 
the  closet  cannot  be  properly  aired  and  taken  care  of  and 
that  here  is  a  waste  of  light  when  the  door  is  opened,  but 
this  can  be  remedied  by  a  key  socket  so  that  the  light  can 
be  turned  off  when  desired.  However,  the  convenience  of 
an  automatic  switch  in  giving  light  the  moment  the  door 
is  opened  should  certainly  be  appreciated. 

We  should  not  forget  that  the  greatest  argument  in 
favor  of  the  electric  lighting  service  is  its  practical  applica- 
tion and  control. 


the  concealed  rtjsette,  contact  is  made  between  circuit  and 
the  pendant  by  a  pair  of  spring  bayonet  clips.  These  clips 
are  made  of  extra  heavy  metal,  and  they  have  to  carry  the 
weight  of  the  lamp  and  shade.    The  contact  parts  are  slight- 


Latest  Type  of  Tungsten  Rosette 

The  accompanying  illustrations  show  the  latest  type  of 
fuseless  rosette  for  cleat  and  concealed  work,  manufactured 
for  the  Canadian  market  by  the  Canadian  General  Electric 
Company.  There  is  nothing  particularly  new  or  novel  in 
this  little  device,  but  its  rigid  construction,  and  the  extreme 
ease  with  which  it  can  be  installed  and  wired  should  highly 
recommend  it  to  the  electrical  trade.    In  both  the  cleat  and 


Latest  type  fuseless 
rosette  for  cleat 
and  conceal- 
ed work 


ly  curved,  so  as  to  give  a  minimum  amount  of  surface,  and 
thus  avoid  any  liability  to  heating,  and  consequent  anneal- 
ing of  the  springs.  These  curved  contact  surfaces  also  avoid 
the  danger  of  the  cap  jarring  loose,  and  allowing  the  pen- 
dant to  fall.  The  concealed  rosette  is  made  with  a  deep 
base,  and  recessed  in  the  back  to  allow  space  for  the  ends 
of  the  tube  to  project  slightly.  This  makes  the  use  of  a 
sub  base  necessary,  thus  saving  considerable  time  in  wiring. 
The  brass  terminals  are  liberally  designed  and  the  screws 
fit  up  close  to  the  grooves,  so  that  there  is  no  possibility 
of  the  wire  squeezing  out,  which  has  been  a  prolific  source 
of  rosette  troubles.  The  above  features,  combined  with  a 
clean  cut  porcelain,  entirely  free  from  burrs  and  cracks, 
make  up  an  exceedingly  neat  and  serviceable  wiring  device. 


A  Large  Outdoor  Reflector 

For  the  new  two,  three  and  five  light  fixture  put  on  the 
market  by  the  Line  Material  Company  of  South  Milwaukee, 
a  26-inch  radially  fluted  reflector  is  provided  which  is  claim- 
ed to  be  the  largest  of  its  kind  that  has  been  used  for  this 
purpose.    There  are  various  types  of  this  "many  light"  fix- 


"  Many  Light"  Street  Fixture 

ture  made — for  bracket  suspension,  mast  arm  suspensions, 
pulley  and  rope  suspension  and  for  span  wire  suspension. 
One  of  these  arranged  for  span  suspension  is  shown  in  the 
accompanying  illustration.  Swiveling  at  two  points  insures 
the  hanging  of  the  reflector  in  a  horizontal  plane,  but  by 
tightening  the  half-inch  bolt  above  the  reflector  the  lixture 
can  be  made  rigid  if  desired. 
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Importance  of  Correct  Store  Lighting 

The  lighting  of  every  kind  of  store  is  of  prime  impor- 
tance, for  the  successful  store  keeper  must  be  up-to-date  and 
progressive  in  all  phases  of  his  business.  In  this  age  of 
keen  competition,  particularly  in  the  retail  lines,  the  shop 
keeper,  to  be  ultimately  successful,  must  scrutinize  carefully 
every  detail  of  his  store  arrangement  quite  as  much  as  his 
business  methods.  His  store  must  first  be  arranged  to  at- 
tract trade  and  then,  when  the  public  has  been  interested, 
their  trade  must  be  kept  by  proper  goods  properly  displayed, 
and  courteous  attendance.  There  must  be  nothing  that  will 
tend  to  displease  customers  and  cause  them  to  go  elsewhere. 
Not  only  must  the  quantity  of  light  be  correct  but  the  quality 
must  be  such  as  to  msure  the  advantageous  presentation  of 
goods  without  any  discomfort  to  the  customer,  such  as  eye- 
fatigue,  etc.  In  this  connection  much  will  often  depend  on 
the  artistic  effect  produced  by  the  general  illumination  or 
by  the  fixtures  themselves.  If  customers  get  into  the  way  of 
considering  a  certain  store  as  being  properly  and  artistically 
arranged  they  will  naturally  fall  into  the  way  of  associating 
this  same  store  with  the  properties  along  the  lines  of  their 
own  requirements. 

Four  primary  factors  may  be  said  to  enter  into  the  con- 
sideration of  store  lighting.  These  are  intensity,  colors,  dif- 
fusion and  even  distribution. 

Intensity 

It  is  a  recognized  fact  that  there  is  a  certain  range  of 
desirable  intensity  of  illumination  for  each  class  of  work  in 
a  factory  and  for  different  classes  of  goods  on  display  in  the 
various  stores.  It  is  often  complained  of  that  modern  illu- 
mination brings  out  bad  qualities  in  the  goods.  This  is  prob- 
ably true  but  these  defects  must  be  recognized  as  inherent 
in  the  materials  themselves  and  not  the  result  of  any  fault 
of  the  illumination.  Good  business  methods  too  recognize 
the  necessity  of  having  any  article  of  merchandise  appear  to 
the  customer  as  it  actually  is.  In  the  long  run  there  can  be 
no  advantage  in  deception.  Unfortunately  there  are  cus- 
tomers who  do  not  yet  recognize  this  fact  and  some  indeed 
whose  prosperity  to-day  is  largely  the  result  of  deception. 
This  class  of  dealer  often  places  the  engineer  in  a  false  and 
difficult  position.  In  the  better  stores  the  designer  of  course, 
has  a  freer  hand  and  he  can  arrange  his  intensities  so  as  to 
bring  out  the  best  characteristics  of  the  goods.  The  inten- 
sities must  vary  of  course,  with  the  goods  displayed,  as  for 
example,  a  piece  of  black  velvet  will  require  a  different  in- 
tensity of  light  from  white  dress  goods. 

Color  of  Light 

In  the  large  departmental  stores  and  in  the  better  class 
of  specialized  stores  this  factor  of  color  is  of  considerable 
importance  but  in  the  small  store  or  shop  it  is  often  not 
considered.  Color  matching  is  getting  to  be  considered  of 
more  importance  than  formerly  and  a  color  matching  device 
is  now  on  the'  market  which  passes  the  light  from  an  incan- 
descent or  arc  lamp  through  absorbent  glass  screens  of  dif- 
ferent qualities  and  colors.  This  subtractive  method  screens 
out  to  a  considerable  extent  the  excess  of  color  rays  and 
produces  a  spectrum  which  corresponds  very  closely  to  that 
of  ordinary  daylight. 

But  in  the  average  store  color  lighting  is  not  yet  of  im- 
portance, customers  preferring  a  store  which  is  cheerful  and 
inviting  with  a  light  which  is  a  compromise  between  day- 
light and  the  average  night  illumination.  It  is  a  point  to  be 
considered  that  the  finest  and  most  expensive  goods  pur- 
chased will,  for  the  most  part,  be  used  at  night  under  con- 
ditions of  illumination  very  similar  to  those  under  which 
they  are  purchased.  Therefore  it  may  justly  be  argued,  why 
should  we  not  sell  goods  under  the  c'onditions  under  which 
they  will  have  the  most  critical  use.    Aside  from  the  use  of 


daylight  illumination  for  matching  purposes  this  argument 
will  doubtless  continue  to  carry  much  weight. 

In  the  larger  stores  it  has  come  to  be  considered  a  neces- 
sary practice  to  have  a  certain  portion  or  corner  however 
where  an  artificial  light  equivalent  to  daylight  is  available 
for  matching  delicate  shades  of  silks,  ribbons,  etc.,  which 
will  be  worn  under  different  lighting  conditions.  This  is  also 
necessary  for  distinguishing  colors  which  are  more  or  less 
similar,  as  blues,  dark  greens  and  blacks.  For  this  purpose 
a  color  matching  device  mentioned  above  is  coming  to  be 
used  fairly  extensively.  The  mazda  lamp  has  been  pretty 
uniformly  adopted  for  store  lighting  on  account  of  its  avail- 
ability in  small  units  even  though  its  efficiency  is  not  so 
great  as  that  of  .arc  lamps.  Under  certain  conditions  how- 
ever, the  arc  lamp  is  giving  most  excellent  results  and  is 
giving  a  color  effect  as  near  to  daylight  as  has  yet  been  ob- 
tained. Sometimes  the  tungsten  lamp  is  used  at  different 
intensities  in  different  parts  of  the  installation,  as  for  in- 
stance, in  the  jewelry  department  where  a  brilliant  light  is 
desirable  the  lamp  is  run  above  its  normal  voltage,  and  in 
the  furniture  department  where  a  light  tending  to  red  is 
desirable,  the  lamps  are  operated  at  low  voltage. 

Diffusion 

Glaring  sources  of  light  should  be  distinctly  avoided, 
even  though  in  securing  proper  effects  there  is  a  consider- 
able loss  of  total  light.  The  gain  in  the  ability  to  see  pro- 
perly usually  off-sets  this  loss.  The  lighting  scheme  should 
be  such  that  neither  the  light  sources  nor  the  effects  pro- 
duced will  be  injurious  or  objectionable  to  the  eye.  Proper 
diffusion  is  now  being  obtained  by  the  use  of  various  kinds 
of  reflector  and  diffusing  glassware  in  both  direct  and  in- 
direct adjustments.  Best  advices  can  probably  be  obtained 
by  the  use  of  semi-indirect  lighting  though  this  is  often  at 
the  expense  of  a  considerable  loss  in  efficiency. 

Even  Distribution 

Proper  distribution  is  one  of  the  essential  factors  in  the 
design  of  a  lighting  installation  for  a  store.  Deep  shadows 
must  be  avoided  and  all  places  where  goods  are  on  display 
should  have  an  equal  share  of  the  total  amount  of  light. 
This  can  be  accomplished  only  by  proper  spacing,  height  and 
choice  of  lamps  and  reflectors.  The  methods  of  determining 
these  conditions  are  becoming  pretty  well  understood  but 
are  sufficiently  important  to  justify  consultation  with  a  pro- 
perly qualified  illuminating  engineer  before  the  lay-out  is 
decided  upon. 


The  Ohio  Brass  Company  of  Mansfield,  Ohio,  was  re- 
cently awarded  a  contract  by  the  Boston  Elevated  R.  R.  Co. 
for  610  automatic  air  connecting  coupler  and  draft  gear  equip- 
ments for  heavy  subway  and  elevated  train  service. 


The  Zorra  Telephone  Company,  Limited,  has  been  in- 
corporated with  a  capital  of  $6,000  to  carry  on  the  general 
business  of  a  telephone  company,  with  head  office  at  Em- 
bro,  Ont.,  The  provisional  directors  are  G.  A.  Munroe, 
Jas.  Crang,  farmers  of  the  township  of  West  Zorra,  and  Dr. 
R.  H.  Green,  Embro,  Ont. 


At  a  recent  session  of  the  Board  of  Grain  Commissioners 
of  Canada  held  at  Vancouver,  representatives  of  the  B.C. 
Electric  Railway  Company  and  the  Western  Canada  Power 
Company  submitted  estimates  outlining  the  probable  cost  of 
supplying  power  for  the  operation  of  grain  elevators  at  the 
Coast.  It  was  pointed  out  that  each  elevator  would  require 
1500  horse-power.  Following  a  discussion  as  to  the  load 
factor,  the  continuity  of  the  power,  etc.,  the  representatives 
of  the  two  companies  were  requested  to  submit  estimates  to 
the  board  at  its  headquarters  at  Fort  William,  Ont. 
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Control  of  Stationary  Suction  Cleaners 

The  accompanying  illustration  shows  an  installation  of 
a  motor  driven  cleaner  and  the  wiring  necessary  using  a  sin- 
gle step  self-starter.  These  self-starters  are  designed  for  use 
in  connection  with  a  double-pole  main  line  switch,  as  shown 
in  the  drawing,  for  starting  small  motors  of  a  capacity  from 
Yn,  to  of  a  h.p.,  115  and  230  volts.  This  particular  self- 
starter  is  provided  with  a  single  step  of  starting  resistance 
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Motor  controlled  by  single-step 
self-starter 

which  is  cut  out  automatically  by  the  action  of  the  self- 
starter  solenoid  when  the  motor  has  attained  approximately 
one-half  its  normal  speed.  Being  automatic  in  operation 
these  self-starters  will  be  found  suitable  for  use  in  many  other 
cases  in  connection  with  devices  operated  by  small  motors. 
The  overall  dimensions  of  the  self-starter  are  about  6  in.  x 
7  in.  The  double  pole  switch  may  be  placed  at  any  point 
most  convenient  to  the  person  who  will  be  operating  the 
cleaner. 


"Made  in  Canada"  Lamps 

The  entire  "Made  in  Canada"  train,  which  is  to  tour  the 
Dominion,  is  lighted  with  the  "Nulite"  tungsten  lamps  of 
standard  60  watt,  115  volt  type  manufactured  by  the  Cana- 
dian Tungsten  Lamp  Company,  Limited,  of  Hamilton.  This 
exhibit  will  enable  all  who  are  interested  to  judge  the  dur- 
ability of  the  Nulite  drawn  wire  continuous  filament  tung- 
sten lamp  and  will  create  much  interest  throughout  the  Do- 
minion, as  it  should  prove  conclusivelj'  the  adaptability  of 


tungsten  lamps  to  places  where  they  are  subjected  to  severe 
and  prolonged  vibration.  Dealers  who  are  contemplating 
placing  their  contracts  for  the  coming  season  will  do  well  to 
make  an  inspection  of  the  lamps  on  this  train  and  assure 
themselves  of  their  liigh  quality. 


A  New  Vertical  Motor  for  Cement  Mills 

To  provide  a  thoroughly  satisfactory  drive  for  vertical 
machinery  (such  as  grinders  and  pulverizers)  in  cement 
mills  and  other  places  where  the  service  is  very  severe,  the 
Westinghouse  Electric  &  Manufacturing  Company  have  built 
a  line  of  specially  designed  vertical  motors  in  sizes  varying 
from  75  to  200  h.p.,  for  both  direct  and  alternating  current 
circuits.  The  special  feature  of  this  motor  is  its  strong, 
rugged  construction.  The  motor  frame  is  supported  by  a 
massive  cast  iron  base,  which  rests  on  slide  rails  with  belt- 
adjusting  screws.  The  shaft  is  of  very  large  proportions  and 
the  bearings  are  designed  to  withstand  the  severest  stresses. 
The  weight  of  the  motor  and  the  major  part  of  the  horizontal 
thrust  due  to  belt  tension    are    carried  bv  a  ball  bearing 


Vertical  type  cement  mill  motor 

mounted  within  the  motor  l)ase.  This  bearing  is  housed  in 
an  iron  case  and  can  be  easily  removed  if  the  necessity  arises. 
The  bearings  are  automatically  oiled,  the  oil  being  forced 
between  the  bearing  surfaces  whenever  the  motor  is  in  mo- 
tion.   The  ball  thrust  bearing  runs  immersed  in  oil.  The 
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pulley  is  mounted  inside  the  thrust  bearing,  which,  together 
with  the  strength  of  the  shaft  and  the  rigid  support  afforded 
by  the  motor  base,  insures  the  elimination  of  distortion  due 
to  the  belt  tension,  so  that  the  proper  clearance  is  always 
maintained  between  the  stationary  and  rotating  parts.  The 
commutation  of  the  direct  current  motor  is  practically  spark- 
less,  so  that  brush  renewals  are  rarelj'  required  and  commu- 
tators are  long  lived.  The  principal  features  of  construction 
are  shown  in  the  accompanying  illustration. 


New  Cutler  Hammer  Automatic  Motor  Controller 

For  the  automatic  starting  of  motor-driven  machine 
tools,  pumps,  fans,  etc.,  it  is  only  necessary  to  close  the 
knife  switch  which  is  mounted  between  the  two  solenoid 
switches  on  the  automatic  starter  shown  in  the  accompany- 
ing illustration.  With  this  type  of  series  relay  self  starter, 
made  by  the  Cutler-Hammer  Manufacturing  Company,  of 
Milwaukee,  the  resistance  is  cut  out  of  circuit  and  the  motor 
automatically  accelerated,  the  starting  current,  however,  be- 
ing kept  below  a  safe  maximum  value.  The  magnetic 
switches  close  in  succession  controlled  by  the  motor  cur- 
rent through  the  relays.  These  relays  are  quick  and  posi- 
tive in  action  so  that  when  the  motor  starts  under  light 
load  it  will  be  accelerated  quickly  while,  if  under  heavy  load, 
the  resistance  is  cut  out  more  slowly,  but  in  all  cases  the 


Automatic  Motor  Controller 


current  to  the  motor  is  kept  to  a  safe  value.  Where  the 
load  driven  varies  this  type  of  starter  is  especially  adapted 
as  there  is  no  danger  of  the  operator  damaging  the  motor 
or  machine  through  improper  starting — he  is  relieved  of  all 
responsibility  and  needs  only  to  close  the  switch  and  the 
starter  does  the  rest.  This  type  of  automatic  controller 
is  made  in  capacities  up  to  15  h.p.,  230  and  .500  volts  and 
up  to  7^  h.p.  for  110  volts. 

A  similar  type  with  the  same  kind  of  new  magnetic 
switches  is  also  made  having  a  main  line  magnetic  switch 
with  blowout,  in  place  of  the  knife  switch,  which  allows 
control  from  a  push  button,  float  switch  or  pressure  regu- 
lator. The  use  of  a  main  line  magnetic  switch  allows  the 
use  of  controllers  of  large  capacities,  the  latter  being  placed 
out  of  reach 


Mr.  Irving  Smith  announces  his  change  of  address  from 
406-407  St.  Nicholas  Building,  Montreal,  to  Room  809  of  the 
new  Unity  Building,  corner  Lagauchetiere  and  St.  Alexander 
streets  where  he  will  still  continue  carrying  on  a  manufac- 
turers' agency  business  of  electrical  apparatus  and  special- 
ties. 


The  .36th  convention  of  the  National  Electric  Light  As- 
sociation will  be  held  in  Chicago  on  June  2,  3,  4,  5  and  6. 
Special  rates  have  arranged  with  most  of  the  railways  lead- 
ing to  Chicago.  The  association  has  issued  a  pamphlet  giv- 
ing the  approximate  railway  rates  from  various  points  in  the 
United  States,  and  Montreal,  in  Canada.  Mr.  G.  W.  Elliott, 
29  West  39th  street,  New  York,  is  chairman  of  the  Trans- 
pfirtation  Committee. 


Largest  Commercial  Switchboard 

Our  illustration  shows  the  largest  commercial  switch- 
board in  Canada,  which  has  just  been  installed  in  the  Wind- 
sor Street  Station  of  the  C.  P.  R.,  Montreal,  by  the  Bell  Tele- 
phone Company.  The  switchboard  is  of  the  No.  4  lamp  signal 
multiple  board  type,  with  developments  to  suit  the  peculiar 
conditions  of  the  C.  P.  R.  Company.    It  is  of  the  latest  de- 


Switchboard  in  C.  P.  R.  Windsor  Station 


sign,  with  lamp  line  signals,  audible  busy  tests,  and  lamp  dis- 
connect signals.  Although  eight  operators  are  now  engaged 
in  handling  calls,  the  switchboard  has  a  capacity  for  ten  posi- 
tions. The  board  is  divided  into  two  sections,  the  first  four 
positions  handling  originating  business  and  the  other  four 
the  incoming  business.  Each  position  consists  of  two  panels, 
making  sixteen  for  the  whole  board. 

The  capacity  limit  is  1200  local  lines  and  160  trunk  lines; 
at  present  the  board  is  wired  for  500  local  lines  and  100  trunk 
lines,  of  which  225  local  and  50  trunk  lines  are  now  in  use. 
These,  however,  are  to  be  increased  by  50  and  40  respectively. 

The  telephone  room  is  located  in  the  tower  of  the  old 
portion  of  the  station,  where  the  company  have  also  provided 
a  rest  room  for  the  operators. 


Selling  "Service"  with  Electric  Trucks 

A  Hartford,  Conn.,  dealer  has  introduced  a  novel  method 
of  selling  service  with  electric  trucks.  The  method  consists 
in  selling  the  vehicle  without  a  battery  and  charging  the 
owner  of  the  vehicle  a  certain  rate  for  battery  service. ,  This 
arrangement  is  made  more  easily  possible  in  that  the  dealer  is 
closely  associated  with  the  local  electric  light  and  power  com- 
panj^ 

Under  the  provisions  of  this  battery  service  contract  the 
user  may,  if  he  wishes,  operate  his  car  twenty-four  hours  a 
day,  the  company  providing  another  battery  when  the  first 
runs  out.  In  the  case  of  cars  doing  a  big  mileage,  two 
changes  are  frequently  made  in  one  day.  The  charge  is 
based  on  mileage.  For  example,  a  750  lb.  car  is  supplied 
with  battery  service  at  5>^c.  per  mile  provided  it  is  operated 
500  miles  per  month.  If  the  car  runs  1,500  miles  the  charge 
is  3c.  and  for  2,000  miles  2.6c.  per  mile. 

The  advantage  to  the  truck  owner  is  that  he  always  has 
battery  service.  Instead  of  boosting  at  certain  hours  he  now 
runs  around  to  the  station  and  takes  on  another  battery. 
On  a  1,000-mile  basis  it  is  calculated  that  the  truck  owner 
saves  $12  a  month,  assuming  current  at  4c.  In  this  particu- 
lar case  Edison  batteries  are  used. 
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As  main  frame  should  look,  B.  C.  Tel.  Co. 


As  main  frame  should  look 


Destroyed  by  short  circuit 


Switchbord  Troubles 

The  New  Westminster  Exchange  of  the  B.  C.  Telephone 
Company  was  severely  handicapped  recently  when  the  wires 
of  the  main  frame  were  completely  destroyed  by  a  short 
circuit.  Occurring  early  in  the  morning  when  the  office 
staff  was  smaller  than  at  any  time  during  the  day,  the  fire 
which  followed  gained  considerable  headway  before  the  ar- 
rival of  the  city  fire  brigade.  It  was  eventually  ascertained 
that  one  of  the  drop  wires  became  crossed  with  an  overhead 
trolley  wire,  and  the  .500  volt  current  came  into  the  ex- 


had  to  turn  in  to  repair  the  damage,  and  by  continuous  and 
excellent  work  complete  service  was  resumed  in  less  than  a 
week. 


New  Companies 

The  Renfrew  Electric  Manufacturing  Company,  Limited, 
has  been  incorporated  with  a  capital  stock  of  $50,000  to  carry 
on  business  as  machinists,  foundrymen,  manufacturers  and 
dealers  in  electric  machinery,  etc.,  with  head  office  at  Ren- 
frew. 

The  Sangamo  Electric  Company  of  Canada,  Limited,  has 
been  incorporated  with  a  capital  stock  of  .$50,000  to  carry  on 
business  as  manufacturers,  importers,  exporters,  etc.,  with 
head  office  at  Montreal. 

The  Silver  River  Power  Company,  Limited,  has  incor- 
porated with  head  office,  Vancouver. 


Destroyed  by  Short  Circuit 

change  over  a  cable  pair.  The  high  voltage  came  through 
the  pothead  and  cable  to  the  horizontal  side  of  the  main 
frame  through  the  jumper  wire  to  the  protector,  which  it 
operated.  The  heavy  current  caused  an  arc  which  jumped 
to  ground  on  the  frame  and  protector,  and  maintained  a  flame 
which  could  not  be  conquered  by  sand  or  fire  extinguishers. 

The  entire  main  frame  with  the  exception  of  the  iron 
work  was  destroyed.    Owing  to  existing  conditions,  officials 


New  Books 

House  Wiring. — By  Thomas  W.  Poppe,  electrical  engi- 
neer and  contractor.  The  Norman  W.  Henley  Company. 
New  York,  publishers.  This  is  a  treatise  describing  and  il- 
lustrating up-to-date  methods  of  installing  electric  light 
wiring.  It  is  intended  primarily  for  those  who  are  desirous 
of  obtaining  a  practical  knowledge  of  the  subject.  Only 
practical  examples  of  work  are  included  and  the  matter  is 
treated  in  a  simple,  non-technical  way.  The  illustrations 
used  help  to  make  the  various  operations  clear.  This  work 
should  prove  of  special  value  to  apprentices,  helpers,  and  elec- 
tricians, and  even  the  advanced  electrical  worker  will  find 
a  number  of  labor  and  time  saving  suggestions  which  he 
can  utilize.    The  book  is  convenient  pocket  size,  price  50c. 

Electric  Arcs— By  C.  D.  Child.  I'li.D.  The  D.  \"an  Xos- 
trand  Company,  New  York,  publishers.  Price  $2  net.  This 
is  a  compilation  of  experiments  on  arcs  between  different 
electrodes  in  various  environments,  with  explanatory  notes. 
Special  attention  is  paid  to  the  explanation  of  the  arc  phe- 
nomena and  to  recent  investigations  such  as  experiments  on 
the  mercury  arc.  A  few  pages  are  given  to  photometry  and 
to  the  whistling  arc.  The  writer  has  endeavored  to  keep  in 
mind  the  needs  of  investigators  who  may  come  after,  and 
references  have  been  given  to  important  articles  on  the  sub- 
ject.   The  illustrations  and  type  are  both  excellent. 
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Bell  Electric  Motor  Co. 

The  Bell  Electric  Motor  Company  of  Garwood,  N.j., 
announce  that  they  are  constructing  two  modern  fireproof 
factories,  steel  and  concrete  construction,  about  200  feet  long, 
to  be  used  with  their  present  factory  buildings,  as  soon  as 
they  are  completed.  These  buildings  are  expected  to  be 
complete  in  about  three  months'  time.  Special  attention  has 
been  given  to  securing  perfect  daylight  by  means  of  win- 
dows running  the  entire  length  of  factory.  Also  special  at- 
tention has  been  given  to  the  installation  of  up-to-date  test- 
ing apparatus  by  mean-s  of  which  they  will  be  enabled  to 
generate  single  phase,  two  phase  and  three  phase  current  of 
all  commercial  voltages.  There  is  also  an  extra  railroad  sid- 
ing being  run  to  connect  these  factories  with  their  other 
factory  buildings.  The  company  announce  that  their  sales 
of  Bell  single  phase  motors  have  doubled  during  the  past 
year. 


Centary  Fans 

A  descriptive  bulletin  has  just  been  issued  by  the  Cen- 
tury Electric  Company,  descriptive  of  their  alternating  cur- 
rent fans.  These  include  desk  and  bracket  types,  four  blade, 
operating  on  cycles  from  25  to  133,  and  in  sizes  from  12-in. 
to  16-in;  residence  type  fans,  six  blade,  for  40,  50  or  60 
cycles;  and  ceiling  fans,  four  blade,  25,  30,  40,  50  and  60 
cycles;  types  other  than  those  included  in  the  above  are  made 
to  special  order.    The  cut  shown  herewith  represents  one 


Combination  58  inch  fan'and  electrolier 


of  their  58-in.  ceiling  fans.  It  consumes  140  watts  operating 
240  r.p.m.  at  60  cycles.  The  motor  is  induction  type  so 
that  there  are  no  moving  contacts.  The  fan  blades  are  made 
of  carefully  selected  kiln-dry  material.  It  is  not  necessary 
to  disconnect  any  wires  to  take  ofif  the  oil  cup  and  bearings 
or  to  take  out  the  armature  for  cleaning  unless  the  fan  is 
fitted  with  electroliers.  The  oil  cup  is  specially  arranged  to 
carry  electrolier  arms,  however,  as  shown  in  the  illustration. 


Insulated  Aluminium  Cables 

The  Paris  Omnibus  Company  has  placed  an  important 
contract  for  aluminium  armored  cables  for  tramway  feeder 
networks.  The  cables  will  have  cross  sections  up  to  1,000 
square  millimeters  (1.55  square  inches),  and  are  for  a  pres- 
sure of  500  volts.  The  order  comprises  some  300  tons  of 
metal,  and  is  expected  to  show  an  economy  of  8  to  10  per 
cent,  as  compared  with  the  cost  of  copper  cables.  Including 
cables  already  installed  of  a  net  weight  in  aluminium  of 
about  300  tons,  there  are  in  service,  or  on  order,  insulated 
cables  employing  a  total  of  600  tons  of  aluminium  in  this 
company's  system. 

Free  Renewals  of  Tungsten  Lamps 

The  Hartford  Electric  Light  Company  has  instituted  the 
policy  of  giving  free  renewals  of  tungsten  lamps  in  sizes  of 
60,  100,  250,  400  and  500  watts.    This  offer  is  restricted  to 


one  renewal  per  socket  per  year.  Renewals  are  not  made, 
however,  for  the  25  and  40-watt  sizes,  but  a  charge  of  20  cents 
each  is  made  for  40-watt  lamps  and  40  cents  for  25-watt 
lamps. 


New  Ottawa  Exchange 

Work  on  the  building  of  a  new  telephone  exchange  for 
Ottawa  is  to  commence  forthwith.  This  will  give  Ottawa 
two  branch  exchanges  and  the  new  one  will  be  known  as  the 
"Carling."  The  contract  for  the  switchboard  has  been  let 
to  the  Northern  Electric  &  Manufacturing  Company  and 
will  have  an  ultimate  capacity  of  8,800  subscribers.  It  is  pro- 
posed to  have  the  new  exchange  in  operation  early  next 
year.  The  site  for  the  building  is  on  the  corner  of  Carling 
avenue  and  Bank  street.  The  opening  of  the  new  exchange 
will  involve  a  number  of  alterations  to  the  present  Central 
and  Rideau  exchanges. 


Underground  in  Hamilton 

Following  a  recent  decision  of  the  Dominion  Railway 
Board  all  companies  using  wires  on  the  main  streets  of  the 
city  of  Hamilton  will  place  these  in  underground  conduit. 
The  date  by  which  all  this  work  must  be  completed  is  July 
15,  1913.  By  the  decision  the  Bell  Telephone  Company  are 
allowed  to  use  their  own  conduits,  but  the  municipal  distri- 
buting system,  the  Hamilton  Electric  Light  Company  and 
the  telegraph  companies  will  use  a  conduit  system  to  be  in- 
stalled by  the  municipality  and  for  which  rent  will  be  paid. 
The  amount  of  the  rental  will  be  fixed  later  by  the  Dominion 
Railway  Board. 


Light  and  Power  in  Dorval 

In  connection  with  a  scheme  for  converting  Dorval  Is- 
land, on  the  River  St.  Lawrence,  P.Q.,  into  a  residential  dis- 
trict, plans  have  been  drawn  up  for  an  installation  of  power 
and  house  lighting  and  of  tungsten  street  lighting.  Power 
is  to  be  taken  from  a  power  house  in  Dorval,  current  being 
supplied  by  the  Montreal  Light,  Heat  and  Power  Company, 
and  brought  down  on  poles  to  the  water  front.  From  there, 
by  means  of  a  submarine  cable,  power  will  be  conveyed  to 
the  island,  where  a  receiving  station  will  be  constructed. 
The  power  taken  from  Dorval  is  three-phase,  60-cycle,  2200 
volt.  The  street  brackets  wil)  be  Hubbell  No.  999  Schedule 
T  tungsten  street  fixtures.  Eight  single-phase  lighting 
transformers  2200-1100  volt  and  secondary  voltage  of  220- 
110  will  be  required.  For  pumping  sewage  two  centrifugal 
pumps  motor-driven,  together  with  the  necessary  trans- 
formers, will  be  installed.  Dupont,  Roy  and  Baudouin,  Mon- 
treal, are  the  engineers  for  the  Dorval  Island  Park  Company. 


Relief  from  Congestion 

As  the  result  of  a  conference  with  the  Board  of  Control, 
the  directors  of  the  Montreal  Tramways  Company  have  made 
proposals  for  relief  of  the  congestion  on  the  system.  The 
proposals  are  intended  to  give  immediate  relief  only,  and  the 
company  suggest  that  permanent  and  elastic  plans  should  be 
later  drawn  up  to  provide  for  the  future  growth  of  the  city. 
In  order  to  give  an  increased  service  in  the  down-town  dis- 
trict, the  company  ask  permission  to  re-route  several  lines. 
Also  to  relieve  the  north-eastern  section  a  number  of  new 
routes  are  suggested.  The  plans  also  provide  for  three  new 
routes  which  would  give  accommodation  for  the  St.  Cath- 
erine street  traffic.  The  elimination  of  stops  at  unimportant 
points  would  assist  in  giving  a  faster  service.  These  changes, 
the  directors  state,  would  enable  the  company  to  add  further 
200  cars  over  and  above  the  200  cars  now  being  delivered. 
The  use  of  Victoria  Square  as  a  turning  point  for  some  lines 
is  an  essential  part  of  the  proposals.  The  company  intend  to 
order  100  cars  from  the  United  States,  owing  to  the  difficulty 
of  securing  quick  delivery  fvpm  Canadian  firms. 
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A  Vigorous  Western  Firm 

The  business  of  the  tirm  of  Taylor  &  Young,  Limited, 
shown  herewith,  is  principally  a  combination  of  general 
consulting  engineering  with  the  sale  of  heavy  machinery  in- 
cluding pumping,  power  plant  and  machine  shop  equipment. 
The  firm  have  been  careful  in  organizing  a  well-balanced  staff 
and  in  selecting  the  manufacturers  they  represent  and  as  a 
result  have  been  able  to  demonstrate  the  desirability  of  a 
combination  between  practical  engineering  and  the  actual 
selling  of  machinery.  The  company  have  paid  a  good  deal 
of  attention  to  hydraulic  engineering  and  especially  to  centri- 
fugal pumping  machinery.  One  of  their  recent  contracts  is 
a  27,000,000  gallon  installation  consisting  of  two  20  in.  pumps 
mounted  in  parallel  and  direct  motor  driven,  which  is  said 
to  be  the  largest  pumping  installation  in  British  Columbia. 


On  Saturday,  May  3rd,  a  rejuvenation  of  the  Sons  of 
Jove  was  held  at  Cooper's  Restaurant,  Montreal,  when  Gl! 
new  members  were  initiated.  Among  the  prominent  candi- 
dates were:  Messrs.  R.  F.  Jones,  manager,  Bell  Telephone 
Company;  J.  A.  Baylis,  engineer,  Bell  Telephone  Company: 
W.  H.  Winter,  general  plant  superintendent,  Bell  Telephone 
Company;  R.  W.  Logan,  general  contract  agent,  Bell  Tele- 
phone Company;  A.  S.  Byrd,  superintendent  of  power  plants, 
Montreal  Tramways;  A.  Gaboury,  superintendent  Montreal 
Tramways;  J.  R.  Meadowcroft,  manager.  The  Garth  Com- 
pany, and  J.  J.  York,  engineer,  St.  Lawrence  Sugar  Retineries. 
Several  out-of-town  Jovians  were  present,  the  total  attend- 
ance being  125.    A  pleasant  feature  was  the  presentation  of 


umljrellas  to  Messrs.  Carrol,  Turnley  and  Campbell,  the  mem- 
bers of  the  Membership  Committee,  to  whose  efforts  the 
success  of  the  Rejuvenation  was  largely  due.  Speeches  were 
made  by  Mr.  W.  J.  Doherty,  statesman-at-large,  and  Mr. 
James  Bennett,  statesman  for  the  province. 

Another  Rejuvenation  is  planned  for  the  near  future,  to 
accommodate  a  number  of  those  interested  in  the  electrical 
industry  whose  applications  for  membership  did  not  reach 
the  committee  in  time  for  consideration  on  this  occasion. 


Trade  Publications 

J-M  Products — Folder  issued  by  the  H.  W.  Johns-Man- 
ville  Company,  containing  a  list  of  their  many  asbestos,  mag- 
nesia and  electrical  products.  A  detachable  post  card  forms 
part  of  the  folder,  by  the  use  of  which  the  customers'  wants 
may  be  made  known. 

Car  Heating — Catalogue  issued  by  the  Parker  Car  Heat- 
ing Company  of  Detroit,  Mich.,  and  London.  Ont..  descrip- 
tive of  the  Parker  Anti-freezing  and  hot  water  system  of  rail- 
way car  heating  by  steam.  The  catalogue  is  well  illustrated 
and  represents  an  interesting  treatise  on  the  subject. 

Sub-Station  Data  Sheet.— The  Delta-Star  Electric  Com- 
pany, Chicago,  are  distributing  a  data  sheet  showing  the 
cost  per  kw.  of  sub-station  equipment  tor  commercial  volt- 
ages from  i;^,200  to  33,000  volts.  This  data  sheet  will  be  of 
service  to  managers  called  upon  to  make  quick  estimates. 

Electrical  Slide  Rule — A  pamplilet  issued  by  Keuffel  & 
Esser  Company,  New  York,  descriliing  the  Roylance  Elec- 
trical Slide  Rule.  The  Roylance  is  a  modilication  of  the 
regular  Mannheim  Slide  Rule  having,  in  addition,  a  series  of 
scales  or  gauge  marks  by  means  of  which  the  different  pro- 
perties of  copper  wire  such  as  size,  con<lucti\  ity.  weight,  etc.. 
may  be  determined  without  the  use  of  tables.  Other  special 
features  are  embodied  in  this  rule. 


Current  News  and  Notes 


Armstrong,  B.C. 

A  200  h.p.  Diesel  engine  and  150  kw.  generator  have  just 
been  placed  in  operation  by  the  municipality.  The  plant  was 
installed  by  Mather,  Yuill  &  Company.  The  original  system 
in  Armstrong  consisted  of  a  small  Pelton  water  wheel  driv- 
ing a  100  kw.  C.G.E.  3-phase,  60-cycle  generator.  33  candle 
power  carbon  lamps  are  used  on  the  streets.  The  new  gener- 
ator is  the  Swedish  General  Electric  type. 

Aurora,  Ont. 

A  by-law  will  be  submitted  to  the  electorate  early  in 
June  authorizing  the  town  council  to  close  a  contract  with 
the  Toronto  and  York  Radial  Railway  Company  for  the  sup- 
ply of  energy  necessary  to  feed  the  municipal  light  and  power 
lines. 

Brandon,  Man. 

Further  debentures  to  the  amount  of  $100,000  will  be  is- 
sued to  complete  the  construction  of  the  street  railway  sys- 
tem. This  will  bring  the  total  of  debentures  issued  for  this 
purpose  to  $400,000.  &yi  miles  of  track  have  already  been 
laid  and  it  is  proposed  to  add  two  more  miles. 

Two  of  the  street  cars  for  the  municipal  street  railway 
system  which  are  being  assembled  in  Winnipeg  are  expected 
to  arrive  in  Brandon  some  time  during  the  month  of  May. 

By-laws  will  be  submitted  in  the  near  future,  authorizing 
the  expenditure  of  $150,000  for  street  railway  extensions  and 
$36,618  for  street  lighting  equipment. 

Brantford,  Ont. 

There  is  a  movement  towards  the  purchase,  by  the  muni- 
cipality, of  the  privately  owned  railway  system  here. 

Brockville,  Ont. 

The  Bell  Telephone  Company  will  probably  build  a  new 
exchange  here  during  the  year.  The  increase  in  the  number 
of  telephones  in  the  last  three  years  'has  been  very  marked, 
as  is  indicated  by  the  following  figures:  In  1909  there  were 
465  telephones,  in  1911,  525,  and  at  the  present  time,  664. 

Calgary,  Alta. 

The  Calgary  Water  Power  Company  are  installing  two 
150  h.p.  turbines  manufactured  by  the  William  Hamilton  Com- 
pany of  Peterboro. 

The  Canadian  Vickers,  Limited,  are  at  present  installing, 
for  the  municipality,  a  2500  kw.  3-phase,  2300  volt,  60-cycle, 
1800  r.p.m.  generator  to  be  driven  by  a  BelHs  &  Morcom  tur- 
bine. The  generator  is  the  Vickers,  revolving  field,  self-ven- 
tilating type. 

The  Bonness  Investment  Co.  of  Calgary  will  receive 
tenders  up  to  May  31,  for  two  a.c.  generators,  exciters,  a  spare 
motor-driven  exciter,  six  panel  switchboard,  tungsten  light- 
ing system,  transmission  lines  and  underground  cable.  The 
generators  will  be  driven  by  two  vertical  multi-cylinder  in- 
ternal combustion  engines. 

Chatham,  Ont. 

The  Hydro-electric  Power  Commission  of  Ontario  has 
submitted  rates  to  the  city  of  Chatham  for  the  supply  of  1300 
h.p.  at  13,200  volts.  The  estimated  cost  of  a  power  and 
lighting  distribution  system  including  sub-station  building 
and  equipment  and  the  necessary  13,200  volt  line  from  the 
Commission's  transforming  station  is  $67,308;  cost  of  mul- 
tiple street  lighting  system  including  a  certain  amount  of 
underground  work  with  the  necesary  lighting  standards,  $14,- 
364;  engineering  and  contingencies,  $8,157;  total,  $89,729. 


Dawson,  Man.  * 

The  power  house  . of  the  Dawson  Electric  Light  &  Power 
Company  is  reported  to  have  been  completely  destroyed  by 
fire.  \; 

Dryden,  Ont.  ' 

.  The  municipality  of  the  town  of  Dryden  has  purchased 
a  water  power  property  in  the  township  of  Wainwright. 

A  by-law  was  carried  on  May  3,  authorizing  the  estab- 
lishment of  a  telephone  system  in  this  town. 

Edmonton,  Alta. 

It  is  reported  that  arrangements  have  been  made  by  the 
directors  of  the  Edmonton,  Stony  Plain  and  Wabamun  Elec- 
tric Railway  Company  to  commence  the  construction  of 
their  road  starting  at  the  western  city  limits  of  Edmonton. 
This  company  has  a  charter  for  operating  a  line  between 
Edmonton  and  Wabamun,  a  distance  of  45  miles. 

The  North  Edmonton  Civic  Association  is  urging  an  ex- 
tension of  the  municipal  street  railway  system  along  the  Fort 
Saskatchewan  trail  through  North  Edmonton  to  the  Belmont 
school.  It  is  proposed  to  operate  this  extension  with  storage 
batteries  which  can  be  charged  during  the  early  morning 
hours  when  the  load  on  the  municipal  plant  is  a  minimum. 

At  a  recent  meeting  of  the  city  council,  a  number  of 
aldermen  expressed  their  dissatisfaction  with  the  financial 
progress  of  the  street  railway  system  and  the  following  re- 
solution was  carried.  "That  the  city  commissioners  report 
as  to  why  the  street  railway  is  not  paying  and  what  they  pro- 
pose to  do  to  make  it  pay.  And  that  they  be  asked  to  remedy 
the  acute  traffic  conditions  by  putting  on  more  cars  during 
the  noon  and  evening  hours;  and  that  they  be  asked,  if  pos- 
sible, to  have  the  cars  run  faster." 

Englehart,  Ont. 

On  May  4th,  the  entire  business  section  of  the  town  of 
Englehart  was  wiped  out  by  fire  including  the  Englehart- 
Charlton  Power  Company. 

Estevan,  Sask. 

The  municipal  generating  plant  at  present  consists  of  a 
125  kw.  60-cycle,  3-phase,  2250  volt  steam  engine  driven 
Canadian  Westinghouse  generator.  The  municipality  con- 
templates doubling  the  plant  capacity  in  the  near  future. 

Ethelton,  Sask. 

The  Ethelton  Telephone  Company  has  applied  for  incor- 
poration and  will  require  materials  of  all  kinds,  poles  ex- 
cepted. 

Fernie,  B.C. 

Three  miles  of  additional  pole  line  will  be  constructed 
through  the  residential  districts.  The  city's  electrical  re- 
quirements will  also  include  automatic  voltage  regulators  and 
a  switchboard  integrating  wattmeter. 

Fort  William,  Ont. 

It  is  considered  likely  that  more  rolling  stock  will  have 
to  be  purchased  in  the  near  future.  Recently  an  order  was 
placed  with  the  Ottawa  Car  Company  for  twelve  cars,  four  of 
which  have  been  received. 

The  city  council  has  awarded  the  contract  for  7,000  feet 
of  18  in.  cast  iron  pipe  to  the  Canadian  Iron  Corporation, 
Limited,  of  this  city.  The  Canadian  General  Electric  Com- 
pany have  been  awarded  the  contract  for  a  500  kw.  motor- 
generator  set. 

Gait,  Ont. 

The  Hydro-electric  System  is  growing  very  rapidly,  hav- 
ing increased  from  456  services  in  June,  1911,  to  1,200  at  the 


THE    ELECTRICAL  NEWS 


lire-sent  tiine.  Power  has  grown  diirinj^  the  same  time  from 
a  connected  load  of  20  li.p.  to  one  of  8:J0  h.p. 

Gore  Bay,  Ont. 

Tlie  Manitoulin  Ishmd  I-iural  Telephone  Company  arc 
increasing  their  capital  stock  from  $2,000  to  $7,000  and  will 
e:itend  their  line  through  a  number  of  townships. 

Greensville,  Ont. 

Plans  are  being  prepared  for  the  extension  of  the  Dun- 
das  hydro-electric  system  to  this  place. 

Grimsby,  Ont. 

The  Grimsby  Electric  Car  Company  have  purchased  a 
site  here,  and  contemplate  the  erection  of  a  $25,000  factory. 

Hagersville,  Ont. 

The  Hydro-electric  Power  Commission  of  Ontario  are 
building  a  small  transformer  station  here  in  which  they  will 
install,  about  300  h.p.  capacity  in  Westinghouse  transformers. 

Halifax,  N.S. 

The  railways  committee  of  the  Nova  Scotia  legislature 
has  reported  favorably  on  the  bill  which  enables  the  Halifax 
Tramway  Company  to  increase  its  capital  to  $5,000,000.  At 
the  same  time  the  city  of  Halifax  bill  giving  power  to  sub- 
mit the  question  of  municipal  ownership  to  the  citizens  was 
thrown  out.  Following  this  action  the  mayor  called  a  public 
open  air  meeting  of  protest. 

Hamilton,  Ont. 

Tenders  are  received  up  to  May  14,  for  three  500  kw. 
transformers  with  switching  equipment. 

Tenders  have  been  called  by  the  municipal  electrical  de- 
partment for  700,000  ft.  of  underground  conduits. 

It  is  expected  that  the  plans  of  the  underground  con- 
duit system  wilLbe  approved  about  the  first  of  June,  and  that 
work  will  commence  immediately  thereafter. 

The  city  has  two  gangs  grading  the  base  line  east  of 
Irondale  preparatory  to  the  laying  of  rails  along  this  street 
by  the  local  street  railway  company.  It  is  hoped  to  have  a 
street  car  service  between  Irondale  and  Kenilworth  avenue 
some  time  during  the  early  summer. 

Kamloops,  B.C. 

Tenders  will  be  received  up  to  June  IS,  by  DuCane, 
Dutcher  &  Company,  Vancouver,  for  water  wheels,  genera- 
tors, switching  equipment,  etc.,  for  the  new  plant  being  in- 
stalled here. 

Kenora,  Ont. 

The  Keewatin  Power  Company  is  reported  to  have  been 
taken  over  by  Mr.  Backus  of  Fort  Francis  fame.  It  is  fur- 
ther understood  that  if  the  purchase  of  certain  timber  limits 
now  under  construction  is  completed,  a  large  power  develop- 
ment will  be  carried  out  at  this  point.  9,000  h.p.  is  mentioned 
which  would  provide  sufficient  power  for  a  100-ton  pulp  mill. 

Kingston,  Ont. 

An  estimate  has  been  submitted  by  the  Hydro-electric 
Power  Commission  on  the  cost  of  an  underground  conduit 
system  for  the  down  town  section.  The  question  of  sub- 
mitting a  by-law  to  the  people  to  cover  the  expense  of  this 
work  is  being  considered. 

Lachine,  P.Q. 

Tenders  will  be  received  up  to  May  13,  for  material  for 
an  electric  lighting  system  in  this  town.  V.  H.  Dupont  is 
engineer-in-charge. 

La  Salle,  P.Q. 

The  town  of  LaSalle,  P.Q.,  has  granted  a  lighting  fran- 
chise to  the  Montreal  Light,  Heat  and  Power  Company. 

Lethbridge,  Alta. 

Line  extensions  to  the  cost  of  approximately  $10,000  will 
be  required  in  the  near  future. 


London,  Ont. 

following  a  rate  war  between  tht  London  Electric  Com- 
pany and  the  city  hydro-electric  department,  the  lighting  rate 
to  the  different  churches  has  been  reduced  to  .3c  per  kw. 
hour. 

The  Court  of  Appeal  has  given  judgment  in  favor  of  the 
right  of  the  London  &  Lake  Erie  Transportation  Company 
to  operate  its  cars  on  .Sunday.  This  is  an  appeal  from  a  re- 
cent finding  of  Chancellor  Boyd,  which  was  unfavorable  to 
the  railway  company. 

Long  Reach,  N.B. 

The  Kingston  Peninsula  Telephone  Company,  Limited, 
has  been  incorporated  to  build  and  operate  a  telephone  system 
in  the  county  of  Kings,  N.B. 

Medicine  Hat,  Alta. 

A  vote  will  be  taken  on  May  22,  authorizing  the  council 
to  sign  a  franchise  agreement  with  the  Montreal  Engineering 
Company  for  the  installation  of  a  street  railway  system  in 
Medicine  Hat.  The  agreement  gives  the  company  a  20-year 
franchise  renewable  every  five  years.  The  company  agree  to 
commence  work  within  three  months  from  the  final  passing 
of  the  by-law  and  to  finish  three  miles  of  railway  within  nine 
months,  a  further  three  miles  within  twelve  months  and  a 
further  three  miles  within  twenty  months;  the  whole  pro- 
vided the  necessary  material  can  be  obtained  in  time. 

Montreal,  P.Q. 

The  American  Light,  Heat  &  Power  Company  of  Can- 
ada, Limited,  has  been  incorporated. 

La  Societe  d'Eclairage  et  d'Energie  Electrique  du  Sague- 
nay,  Chicoutimi,  has  been  incorporated  in  Quebec  with  a 
capital  of  $.3,000,000. 

■Tenders  will  be  received  after  May  14,  for  wire  and 
cable  to  the  value  of  approximately  $100,000,  to  be  used  in 
the  underground  installations. 

The  Montreal  sales  offices  of  Canadian  Allis-Chalmers, 
Limited,  have  been  removed  from  the  Canadian  Express 
building  to  162  St.  Antoine  street. 

At  the  Angus  shops  of  the  C.  P.  R.,  it  is  estimated  that 
twenty  or  more  electric  motors  ranging  in  capacity  from  5 
to  50  h.p.  will  be  required  in  the  near  future. 

The  business  of  Mr.  W.  N.  Dietrich,  electrical  contrac- 
tor and  engineer,  Montreal,  has  been  incorporated  under  the 
name  of  Dietrich,  Limited,  with  a  capital  of  $50,000. 

By  voluntarily  increasing  the  pay  of  the  motormen  and 
conductors  one  cent  per  hour,  the  Montreal  Tramways  Com- 
pany will  add  over  $100,000  per  annum  to  the  wages  bill. 

The  Montreal  Light,  Heat  and  Power  Company  propose 
to  again  reduce  the  price  of  electric  light,  although  the  direc- 
tors have  not  yet  decided  on  the  amount.  The  present  price 
is  7c  per  kilowatt  hour. 

Two  Montreal  electric  companies  have  been  granted 
Federal  charters — Fred  Thomson  Company,  Limited,  with  a 
capital  of  $100,000,  and  the  Electric  Repair  &  Contracting 
Company,  Limited,  with  a  capital  of  $50,000. 

At  the  recent  annual  meeting  of  the  Maritime  Coal.  Rail- 
way and  Power  Company,  Limited,  the  president  reported  that 
contemplated  extensions  during  the  coming  year  would  in- 
clude enlargements  to  the  power  plant  at  Chignecto  and  the 
electrification  of  the  colliery  plant  at  Joggins  Mines. 

Nanaimo,  B.C. 

The  Nanaimo  Electric  Light.  Power  &  Heating  Com- 
pany, Limited,  expect  to  commence  running  a  day  load  this 
autumn. 

Newmarket,  Ont. 

It  has  been  arranged  that  the  Hon.  Adam  Beck  will  ad- 
dress the  rate  payers  here  on  May  22,  and  explain  the  point 
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of  view  of  the  Hydro-electric  Commission.  A  vote  takes 
place  on  May  30,  as  to  whether  a  contract  shall  be  made 
with  the  Toronto  and  York  Radial  Railway  Company,  or 
witli  the  Hydro  Commission. 

Niagara  Falls,  Ont. 

The  transformer  house  of  the  Ramapo  Iron  Works-  was 
recently  destroyed  by  fire. 

North  Battleford,  Sask. 

The  installation  has  just  been  completed  of  a  Bellis  & 
Morcom,  three-crank,,  compound,  750  h.p.,  engine  and  a  600 
kw.  Canadian  Westinghouse  generator.  Additions  to  the 
power  house  costing  approximately  $11,000  are  at  present 
under  construction. 

North  Bay,  Ont. 

An  organization  known  as  the  United  Board  of  Trade  of 
New  Ontario  has  been  formed  to  include  representatives  from 
Sudbury,  Sault  Ste.  Marie,  North  Bay,  Sturgeon  Falls,  Cal- 
lender.  Blind  River  and  Thessalon.  The  organization  pro- 
poses to  confer  with  the  Hydro-electric  Power  Commission 
of  Ontario  in  the  matter  of  water  power  developments  in  the 
North  land. 

Norwood,  Ont. 

It  is  the  intention  of  Mr.  W.  C.  Harrison,  owner  of  the 
Norwood  electric  light  plant,  to  increase  his  generator  capa- 
city by  the  addition  of  a  50  or  60  kw.  generator  some  time 
within  the  present  year. 

Ottawa,  Ont. 

The  railway  committee  has  approved  a  bill  providing  for 
the  construction  of  an  electric  line  from  Brantford  to  Gait, 
passing  through  the  townships  of  Brantford,  Lancaster, 
Beverly,  South  Dumfries  and  North  Dumfries.  This  is  an 
extension  of  the  system  of  the  Brantford  and  Hamilton  Elec- 
tric Railway  Company. 

Outremont,  P.Q. 

The  Outremont,  P.Q.,  Town  Council  have  decided  to 
carry  out  the  construction  of  underground  conduits  on  the 
principal  streets  of  the  town.  The  scheme  has  been  drawn 
up  by  Prof.  L.  A.  Herdt,  of  McGill  University,  after  consul- 
tation with  the  Bell  Telephone  Company.  The  work  will  be 
under  the  supervision  of  Prof.  Herdt,  but  half  of  the  cost 
will  be  borne  by  the  telephone  company,  who  will  own  a  por- 
tion of  the  system.  The  conduits  will  be  constructed  to  al- 
low separate  conduits  for  the  company  and  for  the  town, 
with  a  dividing  wall  as  common  property.  The  work  is  to 
be  done  as  soon  as  possible,  as  the  company  will  soon  have 
a  new  exchange  ready  for  business  in  this  district.  The  cost 
is  estimated  at  $100,000,  the  work  being  let  by  tender.  The 
conduits  will  be  built  on  one  side  of  the  road. 

Peterboro,  Ont. 

It  is  understood  the  Hydro-electric  Power  Commission 
will  report  against  any  extensive  underground  distribution 
system  in  the  city  of  Peterboro. 

Pointe-aux-Trembles,  P.Q. 

On  conditoin  that  five  cent  fares  are  given,  the  council 
of  Pointe-aux-Trembles,  P.Q.,  will  grant  a  franchise  for 
forty  years  to  the  Montreal  Tramways  Company.  The  agree- 
ment is  subject  to  ratification  by  the  Provincial  Legislature. 

Port  Arthur,  Ont. 

Tenders  will  be  received  up  to  May  19,  for  three  motor- 
driven  centrifugal  pumps,  2,000  gallons  capacity,  with  neces- 
sary auxiliary  equipment. 

Port  Dover,  Ont. 

.\  by-law  was  recently  passed  authorizing  the  construc- 
tion of  a  municipal  telephone  system  at  an  expense  of  $40,- 
000. 


Prince  Rupert,  B.C. 

A  by-law  for  the  installation  of  a  complete  new  distri- 
bution system  will  be  voted  on  in  the  near  future. 

Quebec,  P.Q. 

The  Dorchester  Electric  Company  have  been  awarded  a 
contract  for  the  lighting  of  Battlefields  Park.  78  standards 
will  be  required  in  all,  34  carrying  a  single  250  candle  power 
tungsten  and  44  carrying  a  group  of  tungstens.  All  the  wir- 
ing will  be  vinderground. 

Tenders  are  being  called  for  the  construction  of  a  new 
dry  dock  at  Levis.  For  emptying  the  dock,  three  motor 
operated  centrifugal  pumps  each  having  a  capacity  of  60,000 
gals,  per  minute  will  be  used.  The  current  will  be  furnished 
by  three  steam  turbo-generators  of  approximately  500  h.p. 
capacity  each.  These  will  supply  power  to  the  motors  oper- 
ating the  pumps  and  for  motors  used  for  other  purposes  in 
connection  with  the  operation  of  the  dry  dock.  The  total 
cost  of  the  dock  is  estimated  at  anywhere  between  $4,000,- 
000  and  $5,000,000. 

Revelstoke,  B.C. 

Contemplated  additions  to  the  Municipal  light  and 
power  system  include  1^  miles  of  3-phase  transmission  line, 
a  1400  h.p.  water  turbine,  a  750  kv.a.  generator,  a  Tirrill  re- 
gulator and  switchboards,  as  well  as  a  quantity  of  tungsten 
street  lighting  equipment. 

Saskatoon,  Sask. 

An  order  has  been  placed  with  the  Preston  Car  &  Coach 
Company  for  six  double  truck  cars  for  use  on  the  Saskatoon 
Municipal  Railway  System.  This  order  will  be  duplicated 
if  the  by-law  covering  the  extra  cost  is  passed  by  the  rate 
payers.  A  number  of  extensions  to  the  system  are  planned 
for  the  present  year. 

The  Gratias  Land  Company  have  made  an  offer  of  a  $5,- 
000  cash  contribution  towards  the  construction  of  an  exten- 
sion to  the  present  May  Fair  route.  The  extension  suggest- 
ed would  be  about  1J4  miles  and  is  calculated  to  cost  $16,- 
000.  The  Land  Company  also  agree  to  erect  150  working- 
mens'  homes  which  they  will  rent  at  a  reasonable  figure. 

South  Edmonton,  Alta. 

The  Leather  &  Shoe  Company  contemplate  the  installa- 
tion of  an  isolated  plant  to  supply  light  and  power  in  their 
factory. 

St.  John,  N.B. 

On  May  8th  the  International  St.  John  River  Commis- 
sion resumed  their  sittings  to  take  further  evidence  on  the 
question  of  the  efifect  of  a  hydro-electric  plant  at  Pokick 
Falls  on  the  navigation  of  the  St.  John  River.  It  is  under- 
stood that  a  report  will  be  made  to  the  government  on  the 
whole  situation  during  the  coming  summer. 

St.  Thomas,  Ont. 

Street  railway  returns  for  the  month  of  April  totalled 
$1,430,  as  against  $1,113  a  year  ago.  The  number  of  passen- 
gers carried  was  38,257,  as  against  31,202  during  the  same 
period  last  year. 

Strassburg,  Sask. 

Tenders  are  called  until  May  20,  for  an  electric  lighting 
plant  equipment. 

Sydney,  N.S. 

The  Cape  Breton  Electric  Company,  following  a  record 
year  in  earnings,  have  increased  the  dividend  rate  on  the 
common  stock  to  6  per  cent. 

The  Pas,  Sask. 

Tenders  will  be  received  to  May  30  for  supply  and  de- 
livery of  two  crude-oil  engines  and  two  generators  with  ex- 
citers, switching,  and  all  necessary  auxilary  equipment. 
Murphy  &  Underwood,  Saskatoon,  are  consulting  engineers. 
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Three  Rivers,  P.Q. 

La  Compagnie  Hydraulique  de  Saint  Paulin  Limited,  has 
been  incorporated  witii  head  office  Saint  I'auhn,  with  power  to 
(levelo])  water  falls  and  operate  flour,  grain,  lumber  mills,  etc. 

Toronto,  Ont. 

A  bill  for  the  establishment  of  a  hydro-electric  system 
serving  sections  of  New  York  State  and  operated  according 
to  plans  similar  to  those  adopted  by  the  Hydro-electric 
Power  Commission  of  Ontario  has  been  passed. 

The  Bell  Telephone  Company  have  opened  a  new  ex- 
change on  Logan  avenue  in  the  eastern  part  of  the  city  to 
be  known  as  the  Gerrard  exchange.  The  switchboard  has  a 
present  capacity  of  2,000  telephones  but  is  planned  for  an  ul- 
timate capacity  of  10,000  lines. 

The  International  Light  &  Power  Company  which  was 
recently  incorporated  at  Ottawa  with  a  capitalization  of  $10,- 
000,000  turns  out  to  have  been  formed  for  the  purpose  of 
ljuying  securities  of  public  utilities  operating  in  South  Ameri- 
ca. It  does  not  appear  that  there  is  any  intention  on  the  part 
of  the  company  of  purchasing  Canadian  public  utilities. 

The  Bell  Telephone  Company  recently  made  application 
to  the  Dominion  Railway  Board  for  an  order  to  discon- 
tinue the  interchange  of  long  distance  service  with  a  num- 
ber of  independent  telephone  companies.  Council  for  the 
Bell  Company  claimed  that  the  independent  companies  were 
cutting  into  the  Bell  business.  The  evidence  was  taken  re- 
cently in  Toronto  and  the  Board  reserved  judgment. 

Vancouver,  B.C. 

The  Silver  River  Power  Company  has  been  incorporated 
with  head  office,  Vancouver,  and  given  the  usual  wide  powers 
of  acquiring  and  developing  water  powers  and  distributing 
electrical  energy,  etc. 

Victoria,  B.C. 

The  British  Columbia  Electric  Railway  Company  have  at 
present  tinder  erection  an  additional  8,000  kw.  hydro-electric 
unit  at  their  Jordan  River  plant. 

Walkerton,  Ont. 

The  Walkerton  Electric  Light  &  Power  Company, 
Limited,  are  at  present  building  a  new  dam  and  power  house 
which  it  is  expected  will  be  complete  in  June  of  the  present 
year. 

Weyburn,  Sask. 

The  town  of  Weyburn,  are  at  present  installing  two  2G6 
h.p.  water  tube  boilers.  In  the  near  future  they  will  add  a 
500  kw.  steam  driven  generating  set. 

Windsor,  Ont. 

A  contract  was  recently  awarded  by  the  town  council 
to  R.  E.  T.  Pringle,  Toronto,  for  125  ornamental  lamp  stan- 
dards. 

Winnipeg,  Man. 

Plans  are  drawn  for  the  ornamental  street  light  exten- 
sion on  Main  street  north,  from  the  subway  to  the  northern 
city  limits. 

The  following  wage  scale  has  been  agreed  to  between  the 
Winnipeg  Electric  Railway  Company  and  its  employees: 
First  six  months,  25c  per  hour;  second  six  months,  27c; 
second  year,  28c;  third  year,  31c;  fourth  and  following  years, 
34c. 

The  Woodstock  and  Northampton  Telephone  Company, 
Limited,  has  been  incorporated  to  carry  on  a  general  tele- 
phone business  in  the  parishes  of  Northampton  and  Wood- 
stock and  the  town  of  Woodstock,  and  eleswhere  in  the 
county  of  Carleton. 

Yorkton,  Sask. 

Tenders  have  been  called  for  the  erection  of  a  new 
power  house  building.  - 


MOONLIGHT  SCHEDULE 
FOR  JUNE,  1913 


Courtesy  of  the  National  Carbon  Company,  Cleveland. 


Date. 

Light. 

Date. 

Extinguish. 

1  No.  of 
Hourfi 

May  1 

7  .50 

Tun  '1 

3  50 

1 

8  00 

2 

7  50 

3  50 

9.  (U) 

3 

7  50 

X 

3  50 

8  00 

4 

7  50 

3  50 

8  00 

5 

7  50 

A 
\> 

3  50 

8  00 

6 

7  50 

7 

3  50 

8  Of  I 

7 

7  50 

g 

3  50 

8  00 

8 

7  50 

Q 

3  50 

8  00 

9 

7  50 

10 

3  50 

8  00 

10 

10  40 

11 

3  50 

5  IQ 

11 

11  10 

12 

3  .50 

4  40 

12 

11  30 

13 

3  50 

4  20 

13 

11  50 

14 

3  50 

4  00 

15 

0  20 

15 

3  50 

3  30 

16 

0  50 

16 

3  50 

3  00 

17 

1  .30 

17 

3  50 

2  20 

18 

No  Light 

18 

No  Light 

19 

8  00 

19 

10  30 

2  30 

20 

8  00 

20 

11  10 

3  10 

21 

8  00 

21 

11  40 

h  40 

22 

8  00 

23 

0  10 

4  10 

23 

8  00 

24 

0  30 

4  30 

24 

8  00 

25 

0  50 

4  50 

25 

8  00 

26 

1  10 

5  10 

26 

8  00 

27 

1  30 

5  30 

27 

8  00 

28 

1  50 

5  50 

28 

8  00 

29 

2  20 

6  10 

29 

8  00 

30 

2  40 

6  40 

30 

8  00 

Julyl 

3  10 

7  40 

Total  Hours  158  20 


ELECTRICAL  MACHINERY 

AND  REPAIRS 


Armatures  Complete 
Armatures  Rewound 
Armature  Coils 
Armature  Shafts 
Field  Coils 

Commutators  New, 
Refilled  or  Assembled 


PR«CTiCAL 

■  ELECTRLCITY 


Every  electrician 
should  have  a 
copy  of  this  book. 
Price  -  $2.00 
delivered 


CLEVELAND  ARMATURE  WORKS,  Cleveland,  Ohio 


RECO  FLASHERS 


FOR  ELECTRIC  SIGNS  AND 
DISPLAYS 


Made  in 
every 
style. 


st:\ii>lf. 


ADJl^STAHLE 

COLORED  LAMP  HOODS 

GET  OUR  LATEST  BULLETINS 

Reynolds  Electric  Flasher  Mfg.  Co. 

Largest  Mamitactvirers  o*  I'ln "-lu-r*.  in  tlu'  W'orM 
Also  Manutacturers      HilUi'Nird  Rt-tU'ctors.  Time  Clocks, 
Traiiforiiiers.W  indow  Displnys,  etc. 

No.  1133  Broadway,  New  York.    No.  6i7-6;i  W.  Jackson  Blvd..  CHICAGO 
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Situations  Wanted 


Nernst  Lamp  Scrap  Parts 


We  purchase  (or  cash  Heater  Tubes,  Glower 
Ends,  Burners  and  all  kinds  of  Scrap  Gold,  Sil- 
ver and  Platinum.  National  Refining  Co.,  Ltd., 
SI  Peter  Street,  Toronto.  10-12-14-16-18-20 


FOR  SALE 


FOR  SALE 


One  Westinghouse  type  C.  100  h.p.,  2000  volt, 
25  cycle,  induction  motor,  480  r.p.m.,  with  start- 
ing panel  complete. 

One  General  Electric  type  A.M.  form  B.,  2200 
volt  generator,  32.6  amp.,  60  cycle,  900  r.p.m., 
with  exciter  and  combined  generator  and  exciter 
[lanel  complete. 

First  class  condition,  crated  for  shipment,  Wel- 
land,  Ont.  For  particulars  apply  to  Hydro- 
Electric  Power  Commission  of  Ontario,  Conti- 
nental  Life   Building,   Toronto.  9-10 


FOR  SALE 


100  H.p.  Boiler  and  Engine,  Watrous  Engine 
Co.,  Brantford,  Ont.  Dynamo,  AUis-Chalmcr, 
Bullock,  Montreal.  Apply  Town  Clerk,  Milton, 
Ont.-  9-10 


Wanted 

WANTED — Second-hand  generators.  1 — 60  kw. 
1—150  kw.,  1—120  kw.,  1—200  kw.,  3  phase, 
60  cycle,  2200  volt  machines,  for  belt  drive,  must 
be  in  good  condition  and  by  some  standard 
maker.     Box  780,  Electrical  News,  Toronto,  Ont. 

9-12 


A  large  Arm  manufacturing  carbon  brushes  for 
all  kinds  of  service  desires  good  electrical  or  sup- 
ply firm  or  else  good  salesmen  to  represent  them 
in  various  parts  of  Canada.  Apply  Box  774.  Elec- 
trical Nevvs,  Toronto.  9-10 


Wanted 


Tenders  wanted  for  purchase  in  whole  or  in 

part  of  the  following  apparatus : — 

1  20  h.p.  220  volt,  60  cycle,  C.G.E.  Motor,  com- 
plete. ■  ■ 

1  5  h.p.,  220  volt,  60  cycle  Westinghouse  Motor. 

2  5  h.p.  110  volt,  60  cycle,  Westinghouse  Motors. 
1  2  h.p.',  110  volt,  00  cycle  Westinghouse  motor. 
1  Goldie  McCulloch  Wheelock  Engine,  125  h.p., 

20  X  50  X  16  X  50. 

1  Laurie  Corliss  Engine,  90  h.p.,  13  x  30. 

2  Northey  condensers  and  pumps,  8  x  12  x  12. 
36  ft.  4-in.  line  shafting,  complete  with  vertical 

shaft  hangers  and  boxes  and  2  friction  clutches. 
2  belt  tighteners. 
1  pulley,  46  X  235^. 

1  pulley,  30  x  22. 

2  pulleys,  19^^  x  17. 
1  pulley,  1714  x  72. 
1  pulley,  5  X  28. 

79  ft.  2-ply,  ll'/i-in.  leather  belt. 
61  ft.  2-pIy,  16-in.  leather  belt. 
82  ft.  19}4-in.  leather  belt. 

Approximately  100  ft.  4-in.  steam  pipe  with 
valves  and   fittings  complete. 

All  the  above  apparatus  in  first  class  shape 
but  has  been  discarded  owing  to  the  introduc- 
tion of  Hydro-electric  Power  and  may  be  seen 
at  the  Pumping  Station,  St.  Mary's,  Ontario. 

H.  M.  MILLER, 

Sec.  W.  L.  &  H.  Commission. 
10-11  St.  Marys,  Ont. 


Large  United  States  firm  manufacturing  the 
best  carboliiieum  wood  preserver  on  the  market 
is  considering  the  advisability  of  making  an  ar- 
rangement with  some  concern  in  Canada  to 
handle  their  product  on  a  royalty  basis.  For 
particulars  address  Box  784,  Electrical  News, 
Toronto,   Ont.  ■  9-10 


CITY  OF  REGINA 


Sealed  tenders,  registered  and  clearly  marked 
on  the  outside  of  the  envelope,  "Tender  for 
Power  House  Equipment,"  and  addressed  to  the 
City  Commissioners  at  Regina,  will  be  received 
up  until  noon  of  May  15th,  1913,  for  the  supply 
of : — 

One  pair  vertical  boiler  feed  pumps;  each 
pump's  capacity  to  be  7,500  imperial  gallons  per 
hour. 

One  combined  open  heater  and  meter,  capable 
of  handling  125,000  lbs.   feed  water  per  hour. 

Copies  of  specifications  may  be  had  from  Mr. 
E.  W.  Bull,  Superintendent  of  Light  and  Power, 
Regina,  Sask.  A  marked  cheque  for  five  per 
cent,  of  the  amount  of  bid  must  accompany  each 
tender.  • 

The  City  Commissioners  reserve  the  right  to 
reject   any  or  all  tenders.  9-10 


Agents  Wanted 


WANTED — Reliable  agents  to  handle  estab- 
lished line  of  Instruments  and  Transformers 
throughout  the  Canadian  territory.  Box  785, 
Electrical   News,   Toronto,   Ont.  10 


Engineer,  10  years  experience  manufacturing 
and  operating,  seeks  post  as  superintendent,  chief 
operator,  or  local  superintendent  of  Hydro-elec- 
tric power  plant.  Held  similar  positions.  Vacant 
June  23.  Box  792,  Electrical  News,  Toronto,  Ont. 
  10 

Technical  graduate  familiar  with  plant  and 
switchboard  design,  test  and  manufacturing  of 
electrical  apparatus,  seeks  position  connected 
with  the  design  or  construction  of  hydro-electric 
power  plant,  around  Montreal  preferred.  Would 
like  to  start  as  designing  draughtsman.  Has 
also  experience  in  sin-veying  and  underground 
construction.  Speaks  English  and  French.  Best 
of  references.  Apply  Box  794,  Electrical  News, 
Toronto,  Ont. 

Situations  Vacant 

Hydro-Electric  operator  wanted  to  take  charge 
of  eight  hour  shift,  f'o.OO  a  month.  Box  777,  Elec- 
trical News,  Toronto,  Ont.  9-10 

WANTED — Man  with  Engineer's  License,  as 
helper  in  Power  House.  Steady  employment. 
State  experience  and  salary  expected.  Box  768, 
Electrical  News,  Toronto,  Ont.  9-10 

WANTED — Salesman  for  electric  wire  and  cable 
lines.  College  graduate  with  experience  as  sales- 
man preferred.  Write  fully  giving  experience, 
training,  age  and  references.  Box  786,  Electrical 
News,  Toronto,  Ont.  10 

WANTED — Recent  college  graduate,  technical 
course,  preferably  electrical,  for  office  position, 
including  correspondence.  Write  full  particulars 
as  to  training  business  experience,  age  and  refer- 
ences.    Box  787,  Electrical  News,  Toronto,  Ont. 

10 


For  Rent — Cottages 

If  you  want  a  real  holiday,  plan  —~r-,^^ 
to  spend  your  vacation  this  year  ""I^Sg^ 
in  Muskoka  where  "  the  breezy 
call  of  incense  breathing  morn 
will  put  new  life  in  mind  and  body. 
Muskoka  offers  more  real  healthful  en 
ioyment  for  less  money  than  any  other 
resort  in  the  world. 

Four  cottages  to  rent  1125  to  $200  on 
Bohemia  Island,  less  than  a  mile  from 
Royal  Muskoka  Hotel  and  good  Golf 
Links.    Box  771, 

Electrical  News,  ^°o"-'° 


DOSSERT  CONNECTORS 

are  being  put  to  the 

Severest  Test 

in  many  of  the  great  central  and  sub-stations  in 
the  Dominion. 

Where  tubing  and  solid  bus  are  to  be  tapped 
they  are  invaluable. 

Troul)le.s  due  to  faulty  joints  are  eliminated, 
while  costs  are  reduced  by  the  facility  and  sim- 
[)licity  of  their  installation. 

DOSSERT  &  CO.,  "  pt.!i°?r 

242  West  4l8t  Street,  NEW  YORK. 


Here's  Your  Saving  in  a  Fuse  Shell 

Do  you  buy  a  new  fuse  shell  and  all  to  rejilace  a  blown  fuse? 
If  so  you  are  spending  dollars  instead  of  nickels. 

Daum  Refillable  Fuses 

make  a  nickel  do  a  dollar's  work.  ^Phey  save  U~)  per  cent,  of  fuse 
exijense.  The  shell  lasts  indefinitely.  Commercial  fuse  wire  bought 
anywhere  makes  a  blown  l')aiun  good  as  a  new  one.  There's  your 
saving  in  a  fuse-shell.  Want  it?  Get  a  Free  Sample  and  see  for 
yourself.     You'll   see  the   saving.  Wiite! 

A.  F.  DAUM  CO.,  Pittsburg,  Pa. 
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Weston  Electrical  Insthomeht  Co 


Ammeters  and  Voltmeters,  Wattmeters,  Synchroscopes,  Power  Factor  Meters  and  Frequency  Meters, 

constitute  a  line  of  Switchboard  Alternating  Current  Indicating  Instruments  which  is  unequalled.  Send  for  our  Catalogs  giving 
full  description  of  these  instruments.    They  are  accurate — durable — dependable — and  we  stand  back  of  them. 

Demonstrations  of  the  operative  characteristics  of  these  remarkable  instruments  may  be  observed  in  our  New  York 
office,  and  also  in  the  offices  of  Selling  Representatives  in  Philadelphia,  Chicago,  .San  Francisco  and  Toronto. 


Weston  Electrical  Instrument  Company, 


New  York,  114  Liberty  St. 
Chicago,  1504  Monadnock  Blk. 
Boston,  176  Federal  Street. 
Philadelphia,  342  Mint  Arcade. 
Birmingham,  Brown  Marx  Bldg. 


Detroit,  44  Buhl  Block. 
St.  Louis,  915  Olive  Street. 
Denver,  231  15th  Street. 
San  Francisco,  682  Mission  St. 
Cleveland,  1729  E.  12th  Street. 


Toronto,  76  Bay  Street. 


Montreal 
Winnipeg 
Vancouver 
Calgary 


Northern  Electric 
&  Mfg.  Co. 


Main  Offices  and  Works 
NEWARK,  N.  J. 

London,   Audrey    House,  Ely 

Place,  Holborn. 
Paris,  12  Kue  SI.  George. 
Berlin.  Genest  St.  5.  Schoenberg. 
Johannesburg.    So.    Africa,  F. 
Peabody  Rice,  Standard  Bank 
Building,  Harrison  .St. 


Artistic  and 
Attractive  Designs  in 

Lighting  Fixtures 

"Banner"  Electric  Fixtures  embody  all 
the  popular  and  most  up-to-date  designs 
together  with  many  of  our  exclusive 
creations. 

Write  us  for  an  estimate  on  your  next 
job. 

We  specialize  on  making  fixtures  from 
original  drawings  on  short  notice. 

''Banner''  Fixtures 


Ontario  fantcm&^mp  (|)., 


HAMILTON,  CANADA. 
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Rubber  Covered  Wires 

and  Cables 

For  Power,  Light  and  Telephone  Work 


INCANDESCENT  LAMP  CORD 
FLEXIBLE  SWITCHBOARD  CABLES 

Special  Cords  and  Cables  for  all  kinds  of  Electrical  Work 


Prompt  Shipments  from  Canadian  Factory 

Boston  Insulated  Wire  &  Cable  Co. 

Canadian  Office  and  Factory  : 

Hamilton,  Ontario 


Electric  Motors  for  all  Purposes 

Curve  Drawing  Meters.    Portable  Type  for  Factory  Use 


The 

"  Lancashire  " 
Ball  Bearing 
Induction 
Motor 


"  Elliott  " 
Electrical 
Instruments 


Motor  Generator — 300  K.W.  for  Traction  Service 


The  Lancashire  Dynamo  and  Motor  Co.  of  Canada,  Ltd. 


Montreal 


Toronto 


Tllli    I<:L  I'.C'l'K  ICA  L    NKVV  S 


Saves  time  and 
money  for  anyone 
wanting  Felt 
Washers,  Packings 
Gaskets,  etc. 

All  sizes. 
Now  made  in  Can- 
ada and  shipped 
within  24  hours. 
Send  us  your 


Try  Booth  out  on  a  basis  of  quality, 
time  and  cost. 


Booth  Felt  Co.y  Limited 

Gananoque,  Ont. 
Branch  of  N.  E.  Booth,   Brooklyn,  N.  Y. 


Sparkless  Commutation  Demands 

CERTAIN,  DEFINITE  BRUSH  RESISTANCE 

depending  upon  the  design  of  tlie  motor  or  gcneiator.  Further— 

A  Definite  Degree  of  Abrasiveness 
Is  Necessary  in  Brushes 

to  keep  the  mica 
insulation  of  the 
commutator  flvish 
with  the  copper 
segments. 

TUNGSTEN 
Pure  Carbon 
Brushes 

are  classified  in  an 
entirely  new  way 
which  makes  it 
easy  to  select  the 
brush  best  suited 
to  your  service. 
We  classify 
brushes  with  re- 
spect to  voltage, 
current  density, 
resistance  per 
cubic  inch  and  ab- 
rasiveness the 

latter  under  seven  divisions. 

Pure  Carbon  Company 

Wellsville,  N.Y. 


The  requirements  of  high-- 
class  building  construction 


as  regards  electric  wires 
and  cables,  are  fully  met 
when 

"Standard" 
Wires  and  Cables 

are  specified  and  used. 

One  proof  of  this  statement 
is  the  repeated  indorsement  of 
our  product  by  prominent  ar- 
cliitects,  engineers  and  contrac- 
tors when  they  have  put 
"Standard"  wires  into  many 
of  tlie  most  noted  buildings  on 
this  continent. 

Our  Folder  No.  69-C  gives  in 
an  attractive  manner  a  list  of 
such  installations  and  other  in- 
teresting information  regarding 
electric  wires  and  cables.  A 
copy  will  be  sent  you  on  re- 
quest. 

Write  our  nearest  office 

Standard 
Underground  Cable  Co., 

of  Canada,  Limited 
Hamilton,  Ontario  | 

Montreal  Que.  Winnipeg.  Man 
Bo.ston,  Mas.s.       Seattle,  Wash. 


"Standard" 
Varniahed 
ClothiBraided 
Cables 

are  used  in  the 
\\'ool  worth 
Build  i  tit'. 
New  York. 

Archt. 
Cass.  (Jilhert 

Kne.: 
L.  E.  Eden. 
ConsullinK 
Engs: 
C.  O.  Mailloii.v 
C.  E.  Kno.K 

Cont.: 
Thon)p.'-on- 
•Starrett  Co 


Hiir! 


Steel 
Transmission 
Structures 

Flexible  Transmission  Towers 
tatenary  Bridges 

Archbold-Brady 
Company 

N.  Y. 


Narrow  base  pole,  carrying  60,000  volu  on  trans- 
mufion  line  of  Auglaize  Power  Co.  between  Defiance 
and  Toledo,  Ohio. 

A-Frames  structures  in  the  distance. 
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Pole  &  Tie  Co. 

5  South  Wabash  Ave. 
Chicago  Illinois 


Our  yards  are  located 
adjacent  t  o  Canadian 
Territory  which  guaran- 
tees 

Our  Motto 

Service  Price  Quality 
Try  Us  Once 


John  Starr,  Son  &  Co. 

Limited 

158  Granville  St.      -      HALIFAX,  N.  S. 

Electric 
Lighting 
Supplies 


Lamps,  Sockets,  Rosettes,  Wires,  Cords, 
Conduit,  Moulding,  Switches,  Cut- 
.OuTs,  Fixtures,  etc.,  etc. 

Large  Stocks       -       Prompt  Shipments 
Write  Us  for  Low  Prices 


^  CEDAR  POLES  p 


E 
D 
A 
R 


We  have  large  stocks  of 
them  for  prompt  shipment 
at  low  freight  rates. 


National  Pole  Co. 

Escanaba,  Mich. 


O 

L 
E 
S 


"Pittsburg"  Insulators 

WHY    YOUo  SHOULD    USE  THEM 

QUALITY 
DESIGN 

UNIFORMITY 

SATISFIED  USERS 


'TITTSBURG"  Insulators 

are  designed  and  made  to  give  the  maximum , 
efficiency  under  the  most  severe  conditions. 
Uniform  glaze,  body  and  appearance.  Made 
for  voltages  from  4,000  upward. 

THE  PITTSBURG 
HIGH    VOLTAGE    INSULATOR  CO. 

Main  Office  and  Factory,  DERRY,  PA. 

Toronto  Representatives  :  Construction  &  Supply  Co., 
Bell  Telephone  Bldg. 


POLES 


Western 
Cedar 


PILING 


We  brag  about  the  Service  we  give. 

B.  J.  Carney  &  Co. 

E.  R.  BRA.NDE,  Manager,  M.  P.  Flannery,  Manager, 
819  Broad  Street,  Grinnell,  la.      608  Paul.seii  Bldg.,  Spol^ane,  Wash. 

Geo.  U.  Bacon,  Manager,  Medical  Hall  Block,  Reg-ina,  Sask. 

Yards  in  Washington  and  Briti.sli  Colnnibia. 

Comynit  us  to  memory. 
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Good  Poles 
Quick 

When  you  want  Poles,  you  want 
them  badly,  and  you  want  them  right 
when  they  reach  you.  You  will  find 
our 

BRITISH  COLUMBIA 
CEDAR  POLES 

the  finest  you  have  ever  used.  They 
are  straight,  sound-butted,  and  ioo% 
stronger  than  the  Eastern  White  Cedar. 

The  market  is  advancing  rapidly. 
Better  write  for  our  prices  to-day. 


The  Lindsley 

SPOKANE 


Brothers  Co. 

WASHINGTON 


SINGLE 

PHASE 

MOTORS 


possess 
those  char- 
acteristics 
which 
malie 
them  es- 
pecially 
adapted  to 
the  opera- 
tion of 
com  press- 
ors for 
garage 
service. 


b.p.'motor  geared  to  a 
compressor. 

Manufaciiired  by 

CENTURY  ELECTRIC  CO. 

19th  &  Olive  Streets  -  St.  Louis,  Mo. 

C,\N.\Di.\N  Representatives 
JoN'ES  &  Moore  Electric  Co,  Ltd,  Hinton  Elkc.  Co.,  Ltd.. 

294  Adelaide  St.  W.,  Vancouver    -  Victoria 

Toronto,  Ont.  British  Columbia. 

Mainer  Electric  Co.,  Ltd, 
District  Sales  Agents,    (il  Albert  St..  Winnipeg. 

The  CANADIAN  FAIRBANKS-MORSE  CO.,  LTD. 

Montreal,  Calgary,  Edmonton.  Ottawa,  Toronto,  St.  .lobn,  Van- 
couver, Victoria,  Winnipeg,  Hcgina,  Saskatoon 


Cross-Arms 


Our  specialty  is  man- 
ufacturing  Cross-Arms 
from  sound  straight- 
grained  Douglas  Fir. 

No    order   too    large  • 
for    us    to  fil!  nor  too 
small  to  receive  careful 
attention. 


Send  us  your  specifications  and  get 
our  prices  before  placing  your  orders. 


Cameron  Lumber  Co. 

Limited 

Mills  and  Office     -      -     VICTORIA,  B.  C. 


7— CEDAR  POLE  YARDS  IN  B.  C— 7 

For  prices  on  B.  C.  Cedar  Poles  address 
WESTERN  LUMBER  &  POLE  COMPANY 


Main  Office 


DENVER,  COLO. 


Simplex  Electric  Irons 
hold  their  supremacy 
because  they  satisfy 
<S|EP~  everybody 


Unique  in  tliat  ihe  heater  (covering  llie  cniire  ironing  .-iur- 
face)  actually  is  the  bottom  of  tlie  iron.  Hence  more  and  quicker 
heat  for  less  current  than  any  other  iron  of  equal  capacity. 
Thoroughout  of  Simplex  (Juality — efficiency  with  comfort  to  the 
user,  no  you  know  about  the  range  that  has  revolutionized  elcc 
trie  cooking?  Send  for  the  new  book.  "It  Means  Freedom." 
It   will  help  you. 

SIMPLEX  ELECTRIC  HEATING  COMPANY 

BELLEVILLE,  ONT. 
CHICAGO,  15  S.  Desplaines  St.  CAMBRIDGE.  MASS. 

5AN  FRANCISCO,  612  Howard  St. 


74 


THE    ELECTRICAL  NEWS 


Post  Hole  Auger 

This  style  of  auger  is  sim- 
ple, strong,  lasting  and 
withall  Efficient. 

Sizes  No.  396 — 12  6  stem, 
No.  396- A  —  14  6  stem, 
No.   396-B  —  14  8  stem. 


For  lightness,  strength  and 
durability  we  like  this  pattern. 
It  will  work  its  way  rapidly  in 
soil  of  a  free  texture,  Sand, 
Clay  or  Loam.  It  is  simple  in 
construction  and  not  at  all  deli- 
cate. It  can  be  handled  vigor- 
ously and  accomplish  results. 

WRITE  FOR  OUR 
CATALOGUE 

Mathias  Klein  &  Sons 

Canal  Station  59,  Chicago,  III. 


Attractive  Decorations  for  Stores,  Theatres, 
Summer  Festivals  and  Parties  are  Quickly 
and  Easily  Secured  With 

Crescent  Coloring  Fluid 

Produces  bright,  festive  and  satis- 
fying effects  with  little  work  and 
at  small  cost.  Colors  lamps 
quickly  with  a  snap  and  brilliance 
generally  found  only  in  natural 
colored  glass. 

Guaranteed  to  give  perfect  satis- 
faction when  used  accordmg  to 
directions. 

A  Dipping  Cup  is  Furnished 
with  Pints  and  Quarts 

Made  in  nine  attractive  colors  and 
frosting.     Packed  in  sizes  from 
half  pints  to  gallons. 
Carried  by  electrical  dealers. 

If  your  dealer  does  7iot  handle, 
write  us  about  how  much  you 
can  use  and  we'll  send  quantity 
prices  and  igij  Catalog. 

McGIU  MFG.  CO. 

S  Oak  Street        -        VALPARAISO,  IND. 


The  D-P  Battery  Co. 

Protect  the  INTERESTS  of  CONTRACTORS  & 
do  NOT  quote  TRADE  TERMS  to  Private  Users. 

IT  RESTS  WITH  THE  TRADE 
TO    SUPPORT   THIS  POLICY. 


Efficiency 
Capacity 
Economy 

1 

Canadian  AgencQ :  Messrs.  O'LEARY  &  Co., 

^^I^^^Bl^^^HB  Montreal,  Vancouver,  W  i  n  n  i  p  e  g. 


TD. 


The  D-P  BATTERY  Co.,  E 

BAKEWELL,  ENGLAND. 


ESTABLISHED  1888.  CODE  :  A  B  C,  5th  EDITION. 

CONTRACTORS  to  the  ADMIRALTY  and  WAR  OFFICE 


UNION 

N.  E.  CODE  FUSES  AND  BLOCKS 


■ 

UNION  FUSE 

250  <  )  iOO 

VOLTS  HHPS 

■v-l 

"Union"  Enclosed  Fuses  "Union"  N.E.  Code  Blocks 

Manufactured  by  Chicago  Fuse  Mfg.  Co. 
Chicago  and  New  York 

No  matter  what  your  wants  are  in  Enclosed  Fuses, 
we  can  always  meet  the  demand  in  Amperes,  Voltage 
and  Current  Capacity. 

Fuse  Manufacturers  for  Twenty  Years 

Union  Fuses  and  Cut  Outs  are  used  by  all  the  larg- 
est Power  and  Railway  Companies  in  the  United 
States. 


£z'e?y  Fuse  Guaranteed. 


Write  for  Catalogue. 


Chicago  Fuse  Mfg.  Co.,  Chicago,  New  York 

Represented  by 

Central   Electric  &  School  Supply  Co. 

Toronto,  Ontario 

and 

Munderloh  &  Company,  Montreal,  Quebec 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Charles  H.  IDitchcll 
Percival  H.  mitcbcil 

Consulting  and  Sapervisina 
Engineers 


Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering. 


Traders  Bank  Building,  TorontO 


Charles  F.  Gray 

CONSULTING  ELECTRICAL 
ENGINEER 

Suite  1005  WINNIPET 
Union   Trust   Building.  "H^I^irtU 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  H.  LARMONTH 

Consulting  Engineer 

Construction  supervision  of  Electric  Light, 
Electric  Railway  and  Gas  Plants. 

542  Confederation  Life  Bldg.,  Toronto 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervisicn. 
Suite  loi.  Board  of  Trade  Bldg. ,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  67-^7  702  Canadian  Express 

Bldg,  Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817        326  W  Craig  St.,  Montreal 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E.,  M.Am.  Electro-Chemical  Soc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Kailroad 
Plants,  Waterworks  and  Sewers 

Arbitrations.  Reports  and  Specifications, 
4  PHILLIP  PLACE  MONTREAL 


BOWRING  &  LOGAN 

ENGINEERS 

Municipal  and   Private  Power  Schemes 

Reports,  Plans,  Specifications  and 
Management  during  Construction 

Head  Office:— 3ZZ  Donald  St.,  WINNIPEG 
Sub  Office:— 43  Victoria  St,  Toronto 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL        STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


P.  W.  SOTHMAN  &  CO. 

Consulting  Engineers 

Hydroelectric  development,  high  ten- 
sion power  transmission.  Reports,  es- 
timates, specifications,  valuations  and 
operation  of  plants. 


17  Battery  Place 


NEW  YORK 


Cecil  B.  Smith     J.  G.  G.  Kerry     W.  G.  Cmace 

Smith,  Kerry  &  Chace 

Eng'ineers 

Hydraulic.  Steam,  Electric,  Municipal,  Railway 
Toronto;  Vancouver;  Boise,  Idaho; 
Portland,  Oregon 


ununin&LuuutruHniiuHt.   —  Trvxi 


,Tames  F.  La  wson 


Henry  .1.  Welch 


LAWSON,  WELCH  &  COMPANY 

CHARTERED  ACCOUNTANTS 


TRUSTfES  AND 
FlNA^CIAL  AGENTS 
Crown  Life  BIdg., 
Yonge  and  C«lb»rne  Sts- 


Toronto 


Electrical  Testing 

Laboratories 

'Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


8Qth  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ESTABLISHED  1V40 

BRADSTREET'S 

Officas  Throughout  the  Civilized 
World. 

E.xecutive   Office  : 
Xos.  346  and  348  Broadway    New  York  City, 
U.  S.  A.  ■ 

THE  BRADSTREET  COMPANY  gathers 
information  that  retiects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  thfe  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  tlie  results 
may  justify  its  claim  as  an  authority  on  all 
matters  atlecting  commercial  affairs  and  mer- 
cantile credit.  Its  ofiices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, judiciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifa.x,  X.S.  ;  Hamil- 
ton, Ont.  ;  London,  Ont. ;  Montreal,  Que. ; 
Ottawa,  Out.;  Quebec,  Que.;  St.  John,  X.B.; 
Toronto,  Ont.;  Vancouver,  B.C.;  Victoiia, 
B.C. ;  Winnipeg.  Man. ;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING, 
Gen.   Man.   Western  Canada,  Toronto. 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATEN!  LITIGATION 

SEND  FOR  HAND  BOOK 


ATENTS 


PHONE 

MAIN 
2582 


RIDOUT  &  MAYBEE 

59  Yonge  Street 
TORONTO,       -       .       .  CANADA 
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Samson 
Water  Wheels 

The  Samson  wheel  is  specially  adap- 
ted for  direct  connection  to  "  umbrella 
type  "  or  vertical  shaft  g^enerators. 

A  special  feature  of  our  wheels  is  the 
conical  shaped  dome,  which  gives  a 
strong  and  solid  support  for  the  upper 
bearing. 

The  high  speed  of  the  Samson  also 
makes  it  peculiarly  suitable  for  this  form 
of  installation. 

If  you  are  ever  likely  to  develop  a 
water  power,  you'll  be  interested  in  our 
catalogue.    May  we  send  it? 


William  Hamilton  Company 

PETERBOROUGH,  ONTARIO 


ICAL  NEWS 


"Union''  Motors 

for  all 

Industrial  Purposes 


High  Efficiency 

Great  Overload  Capacity 
Ample  Ventilation 
Sound  Mechanical  Construction 
and  Smooth  Running 

Stock  of  standard  sizes  for  immediate 
delivery  at  Montreal,  Toronto,  Winnipeg 

Dynamos 

Transformers 

Alternators  and 

Motor-Generator  Sets 

Supplied  to  order  at 

short  notice. 

Canadian  Union  Electric  Co. 

Limited 

Toronto— 122  Wellington  St.  W. 
Montreal— 9  St.  Nicholas  St. 

Mainer  Electric  Co.,  Limited 

Winnipeg — 61-3  Albert  St. 
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The  Tariff 


IS  now 
c  u  r  rent 


bemg 


reduced 


on 
to 


according 
"  Schedule  I  ^  R"  by  return- 
ing it  via  Electric  Weld 
Rail  Bonds. 

The  cost  less  and  do  not 
corrode  at    the  terminals. 

Yes  and  they  last  longer. 

Let  MS  quote  you 

The 

Electric  Railway  Improvement  Co. 

Office  and  Works,  6005  Carnegie  Avenue 
CLEVELAND 


CAMPBELL  TIME  SWITCH 

THE  BEST 


'PATENT- 


Regulato 
Clock 


Pointer  indicates 
time  on  clock 
dUL 


aock  Dial  re- 
otve*  curyins 
Trip  Hand*  with 
it  Set  by  looten- 
ing  thumb  nuL 


Geared  lock. 
DrawB  door  tigbt 
all  around  to  a 
rubber  gasket. 


Wealber  proof 
box. 


Porcelain  Bush- 
ing*, exteniion  of 
the  twitch  porce- 
lain*. 

Leadt  entering  at 
bottom  exclude 
moitture. 


LOAD  .—1 

Send  for  Price  List 
CAMPBELL  ELECTRIC  CO..  LYNN.  MASS. 

Canadian  Representative— Irving  Smith,  406-7  St.  Xieliolas  Bldg-. 
Montreal 


Porzellanfabrik  Hermsdorf 

Sachsen  - Altenburg,  Germany 


Wall  Duct  for  the  High  Tension 
Transmission  Station  of  the 

Hydro  -  Electric  Power 
Commission  of  Ontario 

110,000  Volts 


Sole  Agents  for  Canada 

Watson  Jack  &  Company 

709  Power  Building,  MONTREAL 
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Pressed  Steel 
Dash  Headlights 

Practically  only  two  parts 
— door  and  back  reflector 
case;  reflector  and  back  case 
in  one  piece. 

Reflector  of  white  porcelain 
enamel. 

Can  furnish  either  sema- 
phore or  plain  lens. 


No.  14 


No.  15 


Made  in  type  to  be 
set  in  dash,  or  to  be 
screwed  outside  of 
dash. 

Weight  is  but  ten 
pounds,  as  compared 
with  25  of  cast  iron. 

Can  furnish  ruby, 
lens  to  be  used  as  rear 
markers. 


The    Trolley  Supply  Company 

Canton,  Ohio,  U.S.A. 


The  ONLY  machine  for  the  Elec- 
trical Trade. 

Special  keys  for  electrical  express- 
ions furnished  FREE. 
Attractive  terms  for  the  electrical 
Fraternity. 

ROYAL  TYPEWRITER  SALES  CO.,  Ltd. 

Alfred  Landau,  Pres. 

96  W.  King  St.  Toronto 


100  per  cent   Carbon    Brush  Efficiency 


is  invariably  obtained 
wherever  LE  VALLEY 
VITAE  BRUSHES  are 
intelligently  used. 

VITAE  BRUSHES 

REDUCE  Commutator  Repairs 
INCREASE  Current  Output 
SAVE  Shut-down  Losses 
Every  Brush  sold  under  an  ab- 
solute guarantee. 
Money  back  if  not  satisfactory 
Why  experiment. 
A   TRIAL   ORDER  will  con- 
vince. 
Samples  gladly  sent 

Le   Valley    Vitae  Carbon 
Brush  Company 

4123  Park  Ave.,  New  York  City 


Special  Prices 

on  Electrical  Books 


The  Following  Books  are  Offered  Subject  to 
Previous  Sale 

The  Steam  Turbine,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,   Green   &  Co.,  294  pages,   illustrated.     Price  $1.00. 

Telegraphy,  bp  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright,  M.A. 
Published  in  1905  by  Longmans,  Green  &  Co.,  504  pages.  Price 
$1.00. 

Electro-Dynamos,  by  Charles  Ashley  Carus- Wilson.  Published  in  1S98 
by  Longmans,  Green  &  Company.     298  pages.  Price  50c. 

Elementary  Lessons  in  Electricity  and  Magnetism,  by  Silvanus  P. 
Thompson.  Published  in  1895  by  MacMillan  &  Company,  628 
pages,  illustrated.     Price  50c. 

Electric  Lighting  &  Heating,  by  Sydney  F.  Walker,  Published  in 
1907  by  Norman  W.  Henley  Publishing  Company.  438  pages, 
illustrated.     Price  $1.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.M.,  Ph.D. 
Published  in  1908  by  American  School  of  Correspondence.  236 
pages,  illustrated.     Price  $1.00. 

Telephone  Law,  by  A.  H.  McMillan.  Published  in  1908  by  McGraw 
Publishing  Company.     332  pages.     Price  $1.50. 

Explanations  of  Switch  and  Signal  Circuits.  Published  in  1907  by 
Doran  &  Kasner.     140  pages.     Price  40c. 

Practical  Methods  of  Electro-Chemistry,  by  F.  M.  Perkin,  Ph.D.  Pub- 
lished in  1005.    322  pages.    Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max.  Planck.  Published  in  1903. 
272  pages.     Price  $1.00. 

Text-Book  of  Electrochemistry,  by  Svante  Arrhenins.  Published  in 
1902.     344  pages,  illustrated.     Price  $1.00. 

HUGH  c.  Maclean,  limited 

220  King  Street  West  -  Toronto,  Ontario 


ALUMINUM 


FOR 


Bus  Bars 
Railway  Feeders 

Transmission  Line 

 —  \ 

Northern  Aluminum  Co. 

1503-4  Traders  Bank  Bldg.  TORONTO  Limited 
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Vertical,  Forced  Lubrication 

Quick  Revolution  Engines 

With  Combined  Throttle  and  Expansion  Governor 

These  engines  are  giving  excellent  service  wherever  installed.  They  are  built 
for  service  and  are  economical  in  consumption  of  steam  and  require  little  or 
no  attention  while  running.  The  materials  used  are  in  accordance  with 
British  Admiralty  Specifications.     Ask  for  detailed  information. 

All  Engines  are  Tested  under  Steam  before  leaving  our  works 

THE  GOLDIE  &  McCULLOCH  COMPANY,  LIMITED 

Head  Office  and  Works :  Gait,  Ontario,  Canada 

Branches : —Toronto       Montreal       Winnipeg       Vancouver    and    St-  John,  N.  B. 


*^The  Recognized  Authority  on  Wiring  and  Construction'' 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 

Over  267,000  Sold 


By  H.  C.  Gushing  Jr. 


19th  Year 


Member  American  Institute  of  Electrical  Engineers;  formerly 
Electrical  Inspector  /or  Boston  Board  of  Fire  Underivtiter?, 
and  Underwriters'  Tariff^ Association  o/ New  York. 


19th  Edition 


1913  Standard  Wiring 

is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1912  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice. 

"  It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


$1.00 

Electrical  Niews,  220  King  street  west,  Toronto,  Canada 


Sent  to  any  address, 

postpaid,  on  receipt  of 


Leather  Cover 
Pocket  Size 


"The  Best  Book  on  Wiring  Ever  Produced"— E.  T.  Birdsall,  M.e.,  A.I.E.E. 


THE   JORDAN    TAP^ON    FOR   MOULDING  WORK 

A  real  Time  Saver  whit  li  incaiis  a  Money  Saver,  makiiiR'  tlic  best  class  of  work  It  is  not  iioccssary  to  have  the  ends  of 
the  capping  straight  as  the  cover  of  the  Tap-on  overlaps  the  capping,  thereby  coveriiif,'  an\  bail  end-  of  cai'pi'ic 


Approved  Moulding  Fitting 
manufactured  in  all  styles 

by  Mi 


JORDAN   BROS.,  Inc. 


FOR  SALE  BY  ALL 
SUPPLY  DEALERS 

New  York 
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THE  GOVERNOR  FOR  YOUR  CONDITIONS 

We  are  specialists  in  the  manufacture  and  application 
of  hydraulic  governing  apparatus. 

The  knowledge  and  the  shop  equipment  which  enable 
us  to  build  the  250,000  ft.  lb.  governors  for  the  Missis- 
sippi River  Power  Co.  at  Keokuk,  are  at  the  command 
of  the  purchaser  of  any  of  our  governors. 


WHAT  IS  YOUR  PROBLEM? 


THE  LOMBARD  GOVERNOR  CO. 


For 


Quick  and  Sure 
Splicing 


Use 


"A" 


Splicing  Compound 


Walpole  Rubber  Co.,  Ltd. 

Montreal,  Canada 

Liquid  a^id  Rubber  Insulatioii 
American  Co. :    Massachusetts  Chemical  Co. 

Walpole,  Mass. 

Pioneers  in  Insulation  Engineering 


Canadian 


TRADE  AAARt^ 


Billings  &  Spencer 


Limited 


Drop  Forgings 


WELLAND,  ONT. 


Send  ns  blue  prints  or  models  for  estimates. 


Transmission  Powers 


DOUBLE  CIRCUIT  TOWER 
One  of  3,300  Towers  furnished  for 
the  300  mile  Transmission  Line  of  the 
Hydro  Electric  Power  Commission  of 
Ontario  Transmitting:  a  110,000 
voltcurrentfrom  NIAGARA  FALL 
to  the  principal  cities  of  ONTARIO. 

The  largest  single  order  of  Trans- 
mission Towers  ever  placed 


Hot  Galvanized  or  Painted 

Estimates  furnished  on 
application 


The  Canadian 
Bridge  Co. 

Limited 

Walkerville,  Ontario,  Canada 

Manufacturers  of 

steel  railway  and 
highway  bridges 

Structural  Steel  of  all  kinds 


Yager's 
Soldering  Fluxes 

4  Forms— 1  Result— A  Perfect  Joint 

We  don't  ask~  you  to  take  our  word  for  it 
tluit  YAGER'S  Fluxes  are  tlie  best— we  want 
you  to  tfive  them  your  severest  test  AT  OUR 
EXPENSE  and  prove  it  for  yoiirsclf.  Send 
to  us  for  samples  of  the  kind  you  want, 
with  your  dealer's  name  and  address  and 
make  your  own  tests. 

Yager's  Salts  have  been  improved  and 
kept  up-to-date.  Yager's  Stick,  Paste,  and 
Fluids,  are  New  Forms  on  the  Yager's  Salts 
base  for  greater  convenience. 

Write   Now   for  Sample  and  Discounts  to 
the  Trade 


1^ 

1!  ;ii 


ALEX. 


R.  BENSON 

HUDON.  N.  Y. 


COMPANY 


u  u  ^ 
<-"  a 
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Engines  of  All  Types 


for 


Electrical  Service 

BOILERS  —  HEATERS  —  PUMPS 
TANKS  AND  STACKS 

E.  Leonard  &  Sons,  London,  Can. 


AGENCIES; 


St.  John,  N.B.  Montreal  Toronto 
Winnipeg       Cadgary  Vancouver 


Street 
Illumination 

By  Multiple  and 
Series 

Pe  mco 
Fixtures 

"The  Practical  Fixture" 

Send  for  Bulletin  No.  7 

Philadelphia  Electric  and 
Mfg.  Company 

PHILADELPHIA,  PA. 

Canadian  Representative 

A.  H.  Winter  Joyner,  Limited 
76  Bay  Street,  Toronto 


TURBINE  PUMPS 


"RELIABILITY"  is  the  strongest  feature  of  "INGLIS"  Steam  and  Motor  Driven  Pumps. 
They  are  guaranteed  to  give  reliable  and  satisfactory  service. 
Write  us  for  particulars. 

The  John  Inglis  Company,  Limited  iS&Ve?^ 

14  Strachan  Avenue,  TORONTO,  CANADA 
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Cars 

In  Ottawa  Cars 
you  get  the  maxi- 
mum of  efficiency 
with  the  mini- 
mum of  upkeep 
cost. 


Our  line  includes : 

Electric  City  and 
Interurban  pass- 
enger cars.  Elec- 
tric express  cars 
and  locomotives. 
Sprinklers,  Snow 
Sweepers,  Plows 
and  Work  Cars. 
Car  seats,  car  cur- 
tains and  a  very 
large  variety  of 
brass  and  bronze 
car  fittings. 


Send  us  your  enquiries 
as  we  are  at  your  service 
for  specifications,  draw- 
ings and  estimates. 


Ottawa  Car 

Co.,  Limited 

Kent  and  Slater  Sts., 

Ottawa     «     «  Ont. 
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DON'T  READ  THIS 

It's  a  waste  of  time  if  you  have  no  Klectrical  Equi[)ment,  motors, 
lights  or  phones. 

BUT  YOU  HAVE  ? 

GOOD! 

You'll  be  interested  then  in  the  fact  that  there's  a  firm  with  every  appliance  for  thor« 
ough  quick  repairs  to  motors  and  dynamos  of  any  malce  or  style  and  longing  to 
become  acquainted  with  you. 

We  have  a  staff  of  Experts  available  for  out  of  town  repairs.  Also  a  complete 
stock  of  supplies,  fuses,  lamps,  etc.    Write  us  for  bargains  in  used  machinery. 

The  Electrical  Maintenance  &  Repairs  Company^  Limited 

Long  Distance  Phones  A-9(W-90;5  162    Adelaide    StrCCt    WcSt,    TORONTO  (feof  T^'Dafe/MRrl'sSch^^^^ 


Is  Your  Engine  Investment  Paying  You  ? 

A  '  low  priced  '  engine  is  the  poorest  kind  of  power  investment  you  can  make.  Periodic  shut-downs 
and  monthly  repair  bills  keep  you  always  from  being  '  paid  up  in  full '.  Good  service  makes  you  forget 
what  you  PAID  for  your  engine;  constant  trouble  reminds  you   what  it  IS    COSTING  you. 

McEwen  Engines 


are  built  with  an  eye  to  the  future.  They 
are  not'  low  priced  '  but  they  have  an  earning 
power  that  makes  them  '  low  cost '  machines. 
Every  dollar  put  into  your  McEWEN  you 
get  out  in  economical  operation  and  reliable, 
satisfactory  service. 

They  are  your  best  insurance  against  shut- 
downs and  large  repair  bills. 

Hundreds  of  Canadian  users  will  testify  to  this. 


The  Waterous  Engine  Works  Co.,  Ltd.,  Brantford,  Canada 
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Murray  Patents 


To  the  Central  Stations 

The  Use  of 

Metropolitan  Devices 


means  increased  percentage  of 
revenue  and  up-to-date  methods 
of  installing  meters  and  services. 


We  Sell 

the  only  complete  system  that 
gives  protection  to  your  meters 
and  services  and  reduces  cost  of 
operation. 

Let  Us  Demonstrate 

what  we  can  do  to  improve 
conditions  on  your  system. 


The  Metropolitan 
Engineering  Co. 

90  Sherbourne  Street 

Toronto 


■  .  ■ 

Generation,  Transmission  and  Application  of  Electricity 


Smith" 
Francis  Turbines 


Power  house  of  the  MetropoHtan  Water  and  Sewerage 
Board,  Clinton,  Mass.  (now  owned  by  State  of  Massachu- 
setts), where  we  have  four  hydraulic  turbine  units,  each  of 
1 600  Horse  Power,  under  1 00  ft.  head,  in  constant  opera- 
tion.   Turbines  designed  for  heads  from  5  feet  to  600  feet. 

SEND  FOR  BULLETIN  N 

S.  Morgan  Smith  Co.,  York,  Pa. 

Branch  Offlcos :  176  Federal  St.,  BOSTON,  MASS. 

6ii  American  Trust  Bldg.,  CHICAGO 


Good  Illumination  Facilitates  Freight  Handling 

On  wharves,  piers,  docks,  etc.,  good  light  is  essential.  One 
of  the  greatest  drawbacks  in  the  quick,  accurate  handling  of 
freight  is  poor  light. 

With  good  illumination,  the  efficiency  of  freight  handling  is 
increased,  stevedores  work  quicker,  unnecessary  movements  are 
eliminated,  superintendents  can  oversee  work  better,  accidents, 
errors  and  delays  are  prevented. 

The  Long  Life  Flame  Arc  Lamp 

TYPE  W 

is  one  of  the  most  powerful  lighting  units  known.  It  is  particu- 
larly adapted  for  the  lighting  of  wharves  and  docks.  The  lamp 
is  economical  to  install  and  maintain — one  set  of  carbons  burn 
from  I00-I20  hours  without  attention  ;  and  only  one  of  these  car- 
bons needs  renewing  at  each  trim.  The  lamp  is  thoroughly  reli- 
able and  substantially  constructed. 
Send  for  further  information. 

Canadian  General  Electric  Co.,  Limited 


HEAD  OFFICE 


TORONTO 


Montreal 

Calgary 


Halifax  Ottawa  Cobalt  Porcupine 

Edmonton  Vancouver  Victoria  Nel»on 


Winnipeg  Rcgina  Saskatoon 

Prince  Rupert         Fort  William 


Alphabetical  Index  to  Advertisers,  Pa^e  8 
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Electrical 

Wires  and  Cables 


Bare  and  Insulated  Copper  Wires  and  Cables. 

Bare  and  Insulated  Electric  Wire  and  Cables  for 
Aerial  and  Underground  Use. 

Railway  Feeder  and  Trolley  Wire. 

Weatherproof  Magnet  and  Rubber  Covered  Wires 
and  Cables. 

Incandescent  and  Flexible  Cords. 

Telephone,  Telegraph,  Lighting,  Power  and  Street 
Railway  Wires,  Cables  and  Equipment. 


Eugene  F.  Phillips  Electrical 
Works,  Limited 

MONTREAL         -         -  CANADA 


Branches:   HALIFAX    TORONTO    WINNIPEG  VANCOUVER 
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Cat.  No.  T  74 


Cat.  No.  851 


Cat.  No.  995 


BENJAMIN 
FIXTURES 

For  Illumination 

of 

BOWLING  GREENS 
WAREHOUSES 
PLATFORMS 
FACTORIES 
STREETS 


Fixtures  for  Any 
Requirement 


Send  for  Catalog  €-21 


Cat.  No.  5412 


Cat.  No.  802 


Benjamin  Electric  Mfg.  Co. 


of  Canada,  Limited 


TORONTO 


ONTARIO 


A 


Cat.  No.  T250 
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Glass  Case— Top  Connections 


SteeUCase— ToptorlBotlom  Connections 


Ferranti 
Meters 

Accurate  and  Reliable 

Ferranti  Meters  embody  that  simplicity  of 
con^ruction  which  assures  perfed:  accuracy  and 
permanent  reliabihty.  Their  efficiency  under 
light  or  heavy  loads  of  short  or  long  duration  has 
been  proven  to  the  satisfaction  of  hundreds  of 
constant  users. 

Cyclometer  or  clock  dials  ;  top  or  bottom 
connedions. 

Every  meter  carefully  inspected  and  tested 
before  leaving  our  fadtory. 

Prompt  shipments  made  from  our  large 
^ocks  at  Toronto  and  Winnipeg. 

Ferranti 
Transformers 

Efficient  and  Economical 

Of  all  transformers  the  three  phase  type  is 
the  mo^t  economical  to  operate  and  mo^  saving 
in  construdion  co^s. 

The  efficiency  of  Ferranti  Three  Phase 
Transformers  is  apparent  because  of  the  great 
redudion  in  energy-loss.  The  transmission  line 
thus  equipped  is  invariably  a  profitable  one. 

All  coils  are  wound  with  copper  of  ample 
sedional  area,  thereby  reducing  copper  losses  to 
a  minimum. 


Write  for  Further  Particulars  and 
let  us  make  an  estimate  for  you. 


The  Ferranti 

Electrical  Co, 

of  Canada^  Limited 


Three  Phase  Pole  or  Station  Transformers 


90  Sherbourne  St. 
TORONTO 
and 
56  Albert  St. 
WINNIPEG 
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Common  Sense  Dictates  Condulets 

Because  There's  a  Particular  Type  Exactly  Suited  to  Each  Conduit 
Outlet  Requirement;  Because  They  are  Easily  and  Quickly  Installed, 
Sightly,  Strong  and  Lasting  as  Conduit — Also,  There  are  Types  for 
Which  There  are  No  Substitutes. 


CO ! 


Just  a  Few  to  Suggest  the  Line 


Type  V  C 


Type  A 


Type  E 


Type.X 


Type  L  B 


Type  O  H  C 


Type  F  S  C 


Type  K  D       Type  H  A  Type  N 


Type  S 


Type  Y  S 


Type  P 


Type  J 


Type  F  F 


Type  C 


Type  G  L 


Type  W         Type  Q  K  T  Type  B  Type  F  Type  Z  D  Type  R 

Order  From  Your  Dealer.    If  He  Does  Not  Stock  Them,  Write  Us.  / 

Crouse-Hinds  Company  of  Canada,  Ltd. 

Main  Office  and  Works : 

Toronto,  Ontario,  Canada 

■  f  ^  ,^ 
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RES  &  CABLE 


are  made  according  to  the  specifi- 
cations of  the  National  Board  oi/^ 
.''ire  XJnderwi iters.  The  conduct oi§^ 
are  drawn  from  copper  of  the  high- 
est conductivity  and  are  covered  \\ithl 
MAX  thicknesses  ol  thoroughly  vul- 
canized   rubber  compovind  of  high 
(juahty.   The  wires  are  braided  over 
insulation  atul  the  smooth  high  finish 
they  receive  makes  them  specially  de- 
sirable lor  conduit  work. 


MPERIAL 

IRE  &  CABLE 

COMPANY 

Limited 

MONTREAI- 


AND  MANUFACTURING  CO.  limited 

SALES  AGENTS 


TORONTO  WINNIPEG 

REGINA 
CALGARY  VANCOUVER 
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High  Grade  Electrical  Apparatus 


1000  H.P.  22000  volt,  3  phase,  60  cycle,  257  R.P.M.,  induction  motor  direct  connected  to  pulp  grinders  at 

Northumberland  Pulp  Co.,  Campbellford,  Ont. 

Kilmer,  Pullen  &  Burnham, 


Head  Office, 

TORONTO 


LIMITED 

Branch  Offices:  MONTREAL 

General  Supplies  Ltd., 
CALGARY,  ALTA. 


SOLE  DEALERS  FOR 

The  General  Electric  Co.,  of  Sweden 
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Adam  Electric  Co.,  I'rank  B   86 

Canadian  Allis-Chalniers   24 

American  CiMiduit  COmpany   77 
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Electrical  Engineers  E(|uii)ment  Co.  :!(; 
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Electrical  R-e])air  Company   80 
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Electric  Railway   Improvement  Co. 
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Harris  &  Company,  N.  W  

Holophanc    Company   12 

Holtzer-Cabot  Electric  Co.  ......  76 

Hope-Webbing   Company   78 

Hubbard  &  Company   35 

Hughes  Electric  Heating  Co   75 

Imperial  Wire  &  Cable  Co   6 

Inglis  Company,  John  ■  --^ 

International    Engineering  Works, 
Limited  

Jefferson  Glass  Company   28 

Jones  &  Glassco   91 

Jordan  Bros  

Joyner  Limited,  A.  H.  Winter  ....  80 

Kellogg  Switchboard  &  Supply  Co.  .  82 

Kelsch,  R.  S  

Keeler  Company,  C.  H   81 

Kent  Bros  

Keystone   Mfg.  Company  

Klein  Co.,  Ltd.,  P.  H   31 

Klein,  Mathias  &  Sons  

Kilmer,  Pullen  &  Burnham   7 

Lachute  Shuttle  Company   17 

Lancashire  Dynamo  &  Motor  Co.  . . 

Larmonth,  J.  H  '   88 

Lawson,  Welch  &  Company   88 

Le  Valley  Vitae  Company  

Leonard  &  Sons,  E   77 

Lewis,  G  

Lindsley  Brothers  Company   84 

Lombard  Governor  Companj'  

Mainer  Electric  Company   17 

Marshall  Davis  Comi)any  

McGill  Manufacturing  Co  

Metro]>olitan  luigineering  Co  

Mitchell,  Chas,  H.  &  Percival  H.  .  88 
Monarch  Electric  Company  


Naugle  Pole  &  Tie  Co   83 

National  Pole  Company  

National  X-Ray  Rellector  Co   27 

Northern  Aluminium  Company  . .  . 

Northern  Electric  Company   34 

Ohio  Brass  Company   17 

Ontario  Lantern  &  Lamj)  Co   3:i 

Ottawa  Car  Company  

Packard  Electric  Company   25 

Pass  &  Seymour   13 

Philadelphia  Electric  Mfg.  Co  

Phillips  Electrical  Works,  Eug.  F.  . .  2 
Pittsburg    High    Voltage  Insulator 

Company  

Pittsburg  Lamp,  Brass  &  Glass  Co.  20 

Pringle  Co.,  R.  E.  T   26 

Pure  Carbon  Company  . .  "  

Reynolds  Electric  Flasher  Mfg.  Co.  78 

Ridout  &  Maybee   88 

■  Robertson  Limited,  J.  M   88 

Robbins  &  Meyers   79 

Ross  &  Company,  R.  A   88 

Royal  Typewriter   . . 

Sammett,  M.  A.   88 

Scaife,  Wm.  B   77 

Schofield,  Frank  G  

Siemens  Co.  of  Canada,  Limited  . .  -73 

Simplex  Electric  Heating  Co   80 

Smith  Co.,  S.  Morgan   1 

Smith,  Kerry  &  Chace   88 

Sothman  &  Company,  P.  W   88 

Standard  Underground  Cable  Co.  of 

Canada   

Standard  Wiring  

Starr  Son  &  Company,  John  

Steel  City  Electric  Co   83 

Steel  Company  of  Canada   85 

Sterling  Telephones   33 

Stuart  Howland  Company   85 

Sundh  Electric  Company   23 

Thompson,  Clarence   88 

Thomson,  Fred  &  Co   92 

Thordarson  Mfg.  Company  

Toronto  &  Hamilton  Electric  Co.  . .  27 

Trolley  Supply  Company  

Tungstolier  Company   12 


Vickers  Limited 


Walpole  Rubber  Company  

Waterous  Engine  Works  Co  

Watson  Jack  &  Company  

Wagner  Electric  Mfg.  Co  

Weidman,  H  

Western  Lumber  &  Pole  Co   84 

Weston  Electrical  Instrument  Co.  .  75 
White.  T.  C   27 


The  Best  Endorsement  of  the  value  of  the  "Electrical  News"  as  an  advertising 

medium  is  the  above  List  of  Advertisers 
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Lougheed  Building  and  Sherman  Grand  Theatre,  Calgary 

A  "GALVADUCT"  Building 


"GALVADUCT" 


If  your  jobber 
cannot  supply 
you,  write  us. 


TN  every  part  of  North  America  may 
^  be  found  installations  of  these  two  sup- 
erior conduits.  For  interior  wiring  work 
for  every  class  of  building  there  is  no  con- 
duit to  excell  Galvaduct  or  Loricated. 

GALVADUCT  — the  most  perfect  interior  construction  con- 
duit on  the  market. 

LORICATED   — A   high-class   interior   construction  conduit 
of  the  enamelled  type. 


Always  use     Galwaduct    or  Loricated** 


Conduits 

Company 

Umited 


Toronto 


Montreal 


"LORICATED" 


lO 
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Edison 
Plug  Cutouts 
and  Entrance  Switches 

of  Duncan  Quality 


No.  62587  (K  Full  Size) 


No.  K1935(i/  Full  Size) 


No.  8020  (K  Full  Size) 


No.  ]8.51      Full  Size) 


No.  1695  (1/  Full  Size) 


There's  your  Guarantee 


Order  through  your  Jabber 


Duncan  Electrical  Co. 


Limited 


MONTREAL 

Makers  of  Electrical 
Supplies 
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ESCHER  WYSS 


28,000  H.  P.  Zoelly  Steam  Turbine 


'Zoelly  Steam  Turbines 

up  to 

15,000  K.W. 

Water  Turbines 
Impulse  Wheels 
Turbo-Pumps 
Refrigerating  Plants 


Escher  Wyss  &  Co.,  626  Coristine  Bldg.,  Montreal 


The  Devoe  Electric  Switch  Company 

Manufacturers  of 

Switches,  Switchboards,  Panelboards,  Iron  Boxes  and  Cabinets 


Cut  No.  343 

An  examination  of  "DEVOE"  Standard 
Panels,  Switches  and  Switchboards  will 
convince  you  they  are  the  best  made. 


MONTREAL  1 

Cut  No.  268 


TrtE  oTvOE'ElElff 


Cut  No.  2005 


Every  "DEVOE"  product  is  built  for 
efficient  service  under  actual  operating 
conditions. 


Cut  No.  205 


OFFICE  and  FACTORY,  157  Craig  St.  West,  MONTREAL 
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The  New 

SUDAN  GLASS 


Panelex  Design 

No.  01216  No.  01213 

SUDAN  GLASS  is  an  absolutely  new  chemical  composition. 
It  is  different  in  every  characteristic  from  every  existing-  opal. 
Perfectly  uniform  in  texture,  with  no  specks  or  other  flaws  in  its  surface. 

New  in  desigtiy  distinctively  alone  in  quality 

All  sizes,  for  from  25  to  500  Watt  lamps 

THE  HOLOPHANE  CO.,  LIMITED 

TORONTO        -  CANADA 


CLOTHES  DON'T  MAKE  THE  MAN 

but  good  clothes  certainly  add  to  appearances 

TUNGSTOLIERS  DON'T  MAKE  THE  HOME  or  STORE 

but  good  neat  fixtures  certainly  add  to  same 


YOU 


SURELY  AGREE  WITH  THE  ABOVE  STATEMENTS 

then — why  not  sell  perfectly  made  fixtures 

YOUR  BUSINESS  WILL  GROW  IF  YOU  DO 

if  you  want  the  best  trade — get  it — sell  tungstoliers 

Manufacturers  of  Perfectly  Made  Lighting  Fixtures 

Head  Office-212  King  St.  West  Toronto,  Ont. 
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Many  Fires  Have 
Started  This  Way 

A  guest  at  a  hotel  takes  a  lamp  out  of  a 
socket,  attaches  an  electric  iron  or  other  heat- 
ing device,  and  leaves  the  room  with  the  cur- 
rent on. 


The  result  is  usually  a  fire,  or  at  the  very 
least  a  scorching  of  the  dresser,  blowing  of  fuse,  etc. 

Such  fire  hazard,  not  to  mention  theft  of  the  lamps,  etc.,  can  be  absolutely  prevented  by  use 
of  the 


"The  socket  that  locks" 


FOR  SALE  BY  ALL  JOBBERS 


Carried  in  Canada  by  the  jobbers  listed  below  who  will  gladly  give  you 
further  information  and  give  you  the  names  of  Canadian  installations. 
For  free  booklet  use  the  coupon. 


John  Starr,  Son  &  Co.,  Limited 

St.  John  Railway  Company 

Mechanics  Supply  Company,  Limited 

Dawson  6?  Company,  Limited 

Central  Electric  &  School  Supply  Company 

Mainer  Electric  Company 

Dawson  &  Company 

General  Supplies  Limited 

Cope  6?  Son 


Halifax 
St.  John,  N.  B. 

Quebec 
Montreal 
Toronto 
Winnipeg 
Winnipeg 
Calgary,  Alta. 
Vancouver 


Pass  &  Seymour,  Inc. 


Main  Office  and  Works : 

Solvay,  New  York,  U.  S.  A. 


New  York  City 
178  Fulton  Street 


San  Francisco 
Rialto  Building 


Chicago,  700  West  Jackson  Blvd. 


A- 
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That  little  ounce  of  prevention 

which  you  might  have  used,  strikes  home  with  a  vengeance  when  you  realize 
that  you  are  daily  losing  your  hard  earned  profits  through  inefficient  meter 
service.  The  faulty  mechanicism  fails  to  register  a  light  load  or  perhaps  it  fails 
to  record  accurately  a  heavy  load  of  long  and  constant  duration.  In  either 
event  it  means  a  loss  of  current — (J'kI  dollars  to  you. 

And  again  we  refer  you  to  that  little  ounce  of  prevention. 

C.  &  H.  METERS 

FOR 

Recording  Accurately 

The  slightest  detail  in  design  has  been  so  carefully  executed  that  they  ,  are 
at  all  times  efficient  and  reliable.  In  registering  exceptionally  light  loads  ar.d 
being  particularly  accurate  for  heavy  loads  of  long  duration,  C.  &  H.  meters  are 
unexcelled. 

Let  us  demonstrate  this  high-grade  rneter  to  you. 

We  are  Meter  and  Time  Switch  Specialists 

Chamberlain  &   Hookham  Meter  Co.,  Ltd. 


120  Richmond  St.  W. 
Toronto, 

Spencer  &  Aspinall,  617  New  Birks  Bldg.,  Montreal,  P.  Q. 


Phone  Main  7791 
Ontario 


The  CANADIAN  BRITISH 
ENGINEERING  COMPANY 

LIMITED 

WINNIPEG  BRANCH     -     324  Smith  St.,  Winnipeg 

Wholesale  Electrical  Supplies 

A  large  and  varied 
stock  carried  at  our  Winnipeg  warehouse 
including 


Wires  and  Cables 
Conduits 

Conduit  Fittings  and  Boxes 

Switclies 

Fuses 

Cutouts 

Sockets 

Receptacles,  etc. 


Mazda  and  Carbon  Lamps 

Street  Light  Fittings 

Telephones 

Bells  and  Fire  Alarms 

Dry  Cells 

Secondary  Batteries 
Heating  and  Cooking  De- 
vices 
Electric  Motors 
Electric  Meters 


OUR  ENDEAVOR 

is  *to  ship  standard  [supplies  the  day  order  is  received 
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Electric  Trucks 
are  best  for  any 
Central  Station 

—most  efficient  and  most  economical 

The  Central  Station  that  does  not  use  Electric  Trucks  is  over- 
looking a  big  factor  for  its  own  betterment.  Electric  Trucks 
are  most  perfectly  adapted  to  the  outdoor  work  of  electric 
lighting  companies.  They  are  power  plants  on  wheels — ready 
always  to  do  their  work  cheaper,  better  and  quicker  than  any 
other  type  of  vehicle.  Here  are  some  of  the  uses  to  which  any 
Central  station  can  adopt  Electric  Trucks  : 

1 .  General  hauling  of  all  kinds. 

2.  The  hauling  of  heavy  material,  such  as  transformers,  reels  of 

cable,  etc.,  in  which  the  electric  winch  is  indispensable. 

3.  The  application  of  the  electric  vehicle  in  the  construction  of 

aerial  lines,  where  electrically  operated  cra~nes  are  used  for 
erecting  or  removing  poles,  transformers,  etc. 

4.  The  use  of  the  electric  vehicle  in  underground  work  for  the 

drawing  in  and  out  of  cable  and  pumping  out  of  manholes. 

5.  The  use  of  electric  tower  wagon  for  trimming  of  arc  lamps,  etc. 

6.  The  adaptability  of  electric  vehicle  as  an  advertising  medium. 

Small  electric  wagons  are  used  by  many  companies  for  the  delivery  of  lamps, 
meters,  etc.  These  wagons  are  equipped  with  crates,  etc.,  and  have  excellent 
advertising  value  as  well  as  giving  efficient,  economical  service. 

Your  use  of  Electric  Trucks  recommends  them  to  others 


Of  course,  you  know  the  value 
of  a  vehicle  charging  business  in 
making  off-peak  hours  profit- 
able. Why  not  boost  Electric 
Vehicles  with  this  end  in  view  ? 


Once  the  vehicle  users  in  your 
locality  see  that  you  have  con- 
fidence in  Electric  Commercial 
Vehicles,  it  will  be  easy  to  in- 
duce them  to  follow  your  lead. 


Electric  Vehicle  Association  of  America 


BOSTON 


NEW  YORK:  124  W.  42nd  St.     (  )  CHICAGO 


A  Light  to  Trust 

The  light  of  the  Mazda  Lamp  is  superb.  It  is  so 
distinct,  white  and  steady.  When  you  see  a  man  buy 
goods  year  after  year  from  an  old  established  house, 
you  can  be  practically  certain  that  that  house  makes 
good  its  reputation  for  high  quality  goods  and  superior 
service. 

Assure    yourself  of  your  customers'   satisfaction  by 
meeting  their  requirements  with 

SUNBEAM 
Mazda  Lamps 

Get  our  prices — particulars  and  dealers'  literature. 

Canadian  Sunbeam  Lamp  Co. 

Limited 

Main  Office  and  Factory:  TORONTO 

Branch  Warehouses:  MONTREAL   WINNIPEG   CALGARY  VANCOUVER 
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An  Overhead  Superintendent  Said — 


THE  OHIO  BRASS  COMPANY, 


"This  new  Type  D  Frog  is  the 
only  real  improvement  in  frogs  that 
I  have  seen  in  ten  years." 

Pages  170  -  172  of 
catalog  No  12  give  details 

Mansfield,  Ohio,  U.S.A. 


A  FEW  REASONS 


For  the  Extraordinary  Success  of  the 

THOR  ELECTRIC  WASHER 

The  THOR  is  equipped  with  a  guaranteed  motor. 
Requires  no  expensive  line  shaft. 
Has  an  automatic  self  reversing  cylinder. 
Has  a  specially  designed  reversible  wringer. 
Requires  no  special  wiring. 

Operation  is  extremely  easy — there  are  no  intricate  parts 
to  adjust  and  a  turn  of  a  switch  controls  it  instantly. 

Write  for  descriptive  literature 

The  Mainer  Electric  Co.,  Ltd. 

Winnipeg,  Man.         «         Edmonton,  Alta. 
The  Largest  Electrical  Supply  House  in  the  West 


The  Laehute  Shuttle  Co., 

Lachute  Mills  P.Q. 


Manufacturers  of 

Cross  Arms — Space  Blocks  Birch  and  other 
Hardwood    Insulator  Pins  and  Brackets. 


i8 
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Universal  Ozonator.  Household  Ozonator.  Utility  Ozonator. 


Ozone  and  the  Ozonator 


The  usefulness  of  ozone  is  now  becoming  generally  recognized.  Its 
most  common  uses  are  in  destroying  disagreeable  odors  and  in 
making  impure  air  more  wholesome. 

The  C-G-E  Ozonator  is  a  highly  perfected,  practical  device  for 
producing  ozone  by  means  of  electrical  discharges. 

Ozonators  are  now  used  in  hotels  and  restaurants  for  destroying 
cooking  odors.     In  theatres  and  other  places  where  crowds  gather, 
they  materially  improve  the  condition  of  the  air.    Their  use  is  ex- 
tending to  stores,  offices  and  homes. 

C-G-E  Ozonators  have  demonstrated  their  reliability  and  useful- 
ness by  a  year  of  successful  service.  Progressive  central  stations  and 
electrical  dealers  should  be  prepared  to  show  the  Ozonator  to  their 
customers. 

C-G-E  Ozonators  are  National  Code  Standard. 


Our  Nearest  District  Office  Will  Gladly 
Furnish  Further  Information  and  Prices. 


Canadian  General  Electric  Co.,  Limited 

TORONTO       -  CANADA 

MONTREAL      HALIFAX      OTTAWA      WINNIPEG      CALGARY     VANCOUVER     VICTORIA  COBALT 
REGINA    EDMONTON    PORCUPINE    SASKATOON    NELSON    PRINCE  RUPERT    FORT  WILLIAM 
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C.  G.  E.  Weatherproof  Sockets  and 
Receptacles  for  Decorative  Wiring. 

Amusement  parks,  summer  gardens,  etc.,  will  soon  be  in  full  swing.  Lay  in  a  stock  of 
C.G.E.  Weatherproof  Devices  now  and  be  prepared  to  handle  the  big  jobs  on  a  rush  basis. 
Reliability  characterizes  these  outdoor  devices  as  it  does  all  other  C.G.E.  Wiring  Devices. 


Cat.  No.  546 


Cat.  No.  6878 


Cat.  No.  545 


Cat.  No.  14091 


Cat.  No.  14088 


Porcelain  and  Hard  Rubber 
Pendent  Type 


Porcelain  for  Guy 
Wire  Construction 


Cat.  No.  mi  Cat.  No.  6863  Cat.  No.  6862  Cat.  No.  4123  Cat.  No.  4128  Cat.  No.  7193 

Moulded  Mica  and  Porcelain  Bracket  Type  Aluminum  and  Brass  Shell 

for  Outlining  Buildings 


Cat.  No.  14047  Cat.  No.  6859  Cat.  No.  14145  Cat.  No.  6828 

Porcelain  with  and  without  suspension  hooks  for  Guy  Wire  Construction 

Our  new  Socket  and  Receptacle  Catalogue  is  now  ready  for  Distribution — Watch  for  it. 
Large  Stock  of  Wiring  Devices  carried  by  all  our  branch  warehouses. 

Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 

Montreal  Halifax  Ottawa  Fort  William  Winnipeg  Calgary  Vancouver  Victoria 

Cobalt  Regina  Edmonton  Porcupine  Saskatoon  Nelson  Prince  Rupert 
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"The  Lamp  With  a  Record" 

Let  us  prove  to  you  at  our  expense  that 
Nulite  Tungsten   Lamps  are  Superior. 

Write  for  samples 

'NULITE" 

A  Canadian  Product  Manufactured  by 

THE  CANADIAN  TUNGSTEN  LAMP  CO,  LTD. 

HAMILTON,  ONT. 

Branch  Warehouses  at:     Montreal— 246  Craig  St.  W.       Winnipeg— 56  Albert  St.      Vancouver— 36.5  Water  St. 
Agencies:  T.  McAvity  &  Son,  St.  John,N.  B.;  Farquhar  Bros.  Ltd.,  Halifax,  N.  S.; 

Mechanics  Supply  Co.,  Ltd.,  Quebec,  Que.;  Dominion  Illuminating  Co.,  Ltd.,  Toronto  Ont. 
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The  FANS  that  LEAD  in  Fan  Time 


We  have  a  complete 
stock  of  all  sizes  and 
styles  of  Fans  ready 
for  immediate  ship- 
ment. 

The  Fan  season  is 
here  and  the  demand 
will  be  larger  than 
ever  this  year. 


Raise  the  wind  of 
prosperity  by  handling 
a  reliable  fan  that 
won't  wear  out  in  a 
season.  We  handle 
both  direct  and  alter- 
nating    current  fan 


C  &  W  Fans  are  attractively  designed  and  noiseless  in  operation. 

The  C  &  W  line  consists  of  oscillating  and  stationar}  desk,  wall 
and  ceiling  fans,  all  the  neatest  and  most  perfect  on  the  market 
and  far  superior  to  anything  heretofore  offered. 

You  will  be  asked  for  C  &  W  fans  this  season.  Wh)-  not  la)-  in 
an  early  supply  and  be  prepared  ? 


CHAPMAN  &  WALKER,  Limited 

118-120  Richmond  St.  W.,  TORONTO,  ONT. 

VANCOUVER         WINNIPEG  MONTREAL 
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SUBSTANTIAL  PEDESTAL  INSULATORS 


24a 


16? 


CT^        q)1  g/  rj 


Insuli.tors  No.  2648  2669 


Porcelain  Assembly 
for  No.  2648 


Substantiability,  electrically  and  meclianically,  is  the  feature  of  the  design  of  these  insulators.  They  are  intended  to  be  used  for  sup- 
porting bus-bars,  switches  horn  gaps,  etc.  The  clamp  piece  has  three  semi-circular  grooves  120  degrees  apart,  any  one  of  which  is  brought 
into  use  by  rotating  the  base  of  the  insulator.  The  grooves  are  'A-in.,  13/16-in.  and  1%-in.  diameter,  thus  accommodating  standard  cop- 
per pipe  as  well  as  flat  busses  up  to  4^-in.  wide  and  5/8-in.  thick  inclusive.  Or  the  two  holes  (tapped  U.  S.  S.  f^-in.  -  5j^-in.  on  centers) 
in  top  cap  may  be  utilized  for  bolting  switches,  horns,  etc.  Torsional  strength  approximately  20,000  inch-pounds.  It  will  be  noted  that  no 
metal  enters  into  the  design  except  at  terminals. 

SEND  FOR  A  NEW  ISSUE  OF  THE  INSULATOR  BOOK 


THE  LOCKE  INSULATOR  MFG.   CO.    or  Engineering  Equipment  and  Supply  Co. 

410  St.  James  Street,  MONTREAL,  Que. 


A  13.000  volt 
Transmission 
Line  with 
Stranded  Con- 
ductorsof  Brit- 
ishAluminium 


BELOW  ZERO 

And  on  Ice-covered  Over- 
head Line.  Figure  out 
what  this  means  in  the 
Stress  on  the  Overhead 
Conductors. 

ALUMINIUM 

is  living  up  to  these  con- 
ditions every  day. 


The  British  Aluminium  Co.,  Ltd. 

(  of  London,  Eng. ) 

60  West  Front  St.,     TORONTO,  ONT. 


T  H  E    F.  L  I<:  C  T  R  I  C  A  L    N  1-:  W  S 


You  Can  Save  Money 

By  Installing 

J"M  Fibre  Conduit 

"The  Conduit  You'll  Eventually  Buy" 


The  Southern  CaliforMia  Edison  Co.,  of  Los  Angeles.,  Cal.,  in- 
stalling .5l),0Q()  feet  of  :JK-inch  Style  ".J"  .J-M  Fibre  Conduit  on 
North  Los  Angeles  St.,  running  undergrotuid  from  Knst  Fouith 
St.  to  the  Plaiia  15,000-volt  cables  to  be  u.sed. 


Present  day  engineering  practice  requires  water- 
ducts  in  underground  systems  of  distribution 

In  addition  to  being  waterproof,  J-M  Fibre  Conduit  is  light  in  weight, 
thereby  reducing  the  cost  of  freight,  handling,  hauling  and  installing. 
Has  a  smooth  bore  and  eliminates  abrasions  of  the  cable  sheath. 
Affords  best  protection  to  the  cables  from  stray  currents  and  electrolytic 
action. 

Furnished  in  socket,  drive,  sleeve  and  screw  joint,  together  with  fittings 
and  bends  to  meet  all  conditions  of  service.  Standard  tubes  two  inches  to 
four  inches  in  diameter;  fifty-four  inches  and  sixty  inches  long. 

Quick  shipments.       Write  our  nearest  branch  for  full  information  and  prices. 

THE  CANADIAN  H.  W.  JOHNS-MANVILLE  CO.,  LIMITED 

Manufacturers  of  Asbestos  .MlJ^J^cWA 
and  Magnesia  Products  tffi  <^  !S!  & 

TORONTO  MONTREAL 


11)79 


Asbestos  Roofings,  Packings, 
f-Qi'  Electrical  Supplies,  Etc. 

WINNIPEG  VANCOUVER 


Sundh  Tank  and 
Sump  Switches. 


Rating 

30  amperes  normal  capacity  at  115  and 
230  Volts  A.C.  or  D.C. 

15    amperes    normal    capacity   at  440 
Volts  A.C. 

15  amperes  normal  capacity  at  550  volts  A.  C.  or  D.  C.  but  switch 
should  be  made  double  break  in  which  case  use  2  pole  piece. 

The  most  serviceable  switches  produced  for 
Controlling  Water  Levels 

Sundh  tank  and  sump  switches  are  rugged  in  construction  and  reliable 
in  operation.  Have  a  snap  action  which  unfailingly  gives  quick  break. 
Absolutely  weatherproof. 

When  double-acting  this  type  of  switch  forms  the  most  reliable  high 
or  low  water  alarm  on  the  market. 

Write  for  catalog  and  prices 

Sundh   Electric  Co.,    New  York,  U.  S.  A. 

Represented  by  the  C.  H.  L.  Keeler  Co.,  Ltd.,  Toronto,  Canada 
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Complete 

Hydro«Electric  Power  Plants 

Designed  and  Built 


Turbine  Motor  Generator  Set 

Under  Test  in  our  Shops 


When  we  build  a  complete  hydro-electric  power  unit,  we  guarantee  a  definite  elec- 
trical output  from  a  given  discharge  of  water. 

Customers  will  find  it  to  their  advantage  to  purchase  the  complete  unit  from  one 
firm  and  thus  save  the  trouble  and  expense  which  frequently  arise  ^^hen  lesponsibility 
for  successful  operations  is  divided. 


WORKS  :— MONTREAL   and  TORONTO 


CANADIAN  ALLIS-CHALMERS, 

LIMITED 

Sales  Office* :    Montreal,    Toronto,    Cobalt,    Winnipeg,    Calgary,  Vancouver 
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Metal  Case  Type  K 


Meter  Logic 

So  much  depends  upon  the  ac- 
curacy and  reliability  of  your  meters 
that  you  cannot  afford  to  install  any- 
thing but  the  tried  and  tested 
variety.  Derangement  or  inaccur- 
acy of  the  instruments  means  either 
a  loss  of  dollars  to  you  or  dissatis- 
faction to  your  customers.  Both  of 
these  conditions  must  be  avoided. 

"PACKARD" 
Meters 

are  known  throughout  Canada  and 
acknowledged  by  electrical  men  who 
know,  as  the  standard  for  accuracy, 
reliability  and  permanence. 

The  Packard  Company  was  the 
first  company  in  Canada  to  manu- 
facture induction  meters.  The  acute 
importance  of  the  watthour  meter 
was  recognized  at  the  beginning, 
both  from  the  standpoint  of  the 
central  station  and  the  customer, 
and  every  care  has  been  taken  to  in- 
sure "Packard"  Meters  against  the 
slightest  defect. 

Large  stock  carried  at 

St.  Catharines  and  Winnipeg 
St.  John  Railway  Co., 

St.  John,  N.B. 

General  Supplies,  Limited, 

Calvary,  Alta. 


Polyphase  Type  PK 


Tlie  Packard  Electric  Company,  Limited 

Factory  at  ST.  CATHARINES,  ONTARIO 


General  Sales  Office 
901-2  Traders  Bank,  TORONTO 


N.  W.  Office  and  Warehouse 

WINNIPEG,  MAN. 
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On  the  Line  or  in  the  Station 


MOLONEY 

TRANSFORMERS 


They  add  faithful  service  to  effi- 
cient service.  You  can  depend 
upon  them  to  stay  on  the  job  and 
to  pay  on  the  job.  Hunt  high  and 
low  you  cannot  find  higher  trans- 
former efficiency  nor  lower  core 
and  copper  losses  than  you  will 
find  in  a  Moloney — the  cool  trans- 
former. 

Our  Catalog  tells  what  every  Cen- 
trifugal Station  man  and  engineer 
wants  to  know  about  transform- 
ers. 

Send  your  address  if  you  want  a 
copy. 


Type  E,  Water  Cooled,  100  to  5000  K.V.A. 


Canadian  Moloney  Electric 


Company,  Limited 


Office  and  Works :  WINDSOR,  ONT. 


COMPLETE  STOCKS 
WINDSOR      WINNIPEG  VANCOUVER 
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The  New  Home  of  "The  Hub" 


i  itoi  f  ii  If  H 


The  world's  largest  men's  store  is  equipped 
with 

The  Eye  Comfort  Lighting  System 

746  fixtures  are  used  in  illuminating   the  six   floors   and   basement   of  this  great  store. 

Eye  Comfort  Lighting  was  adopted  after  a  thorough  test  of  practically  every  system  of 
illumination.  These  points  were  given  chief  consideration :  design,  advertising  value,  first 
impression,  cost,  current  consumption,  cost  of  maintenance  and  depreciation. 

The  real  deciding  factor  was  the  fact  that  Eye  Comfort  Lighting  does  not  distract  atten- 
tion to  the  light  sources  themselves,  but  focuses  attention  upon  the  merchandise. 

On  the  first  floor  the  indirect  fixtures  are  varied  by  the  use  of  illuminated  bowls  of  col- 
ored glass  (see  diagram).  A  frosted  bulb  furnishes  the  light  for  bowl.  It  is  only  6  per 
cent,  of  total  light  generated.  This  type  of  bowl  is  for  ornament  only  and  must  never  be 
brighter  than  the  ceiling. 

The  windows  are  illuminated  by  National  X-Ray  show  window  reflectors — the  only  line 
designed  specially  for  window  lighting. 

Your  Lighting  Problems 

will  be  best  solved  by  Eye  Comfort  Lighting.  Send  us  the  blue  prints  of  buildings  on  which 
you're  figuring  for  an  engineering  report.     This  service  will  cost  you  nothing. 

National  X'^Ray  Reflector  Company 


CHICAGO— 225  W.  Jackson  Blvd. 


NEW  YORK— 14  West  33rd  St. 


=White^s  Improved= 
Porcelain  Strain  Insulator 


Try  this  New  and  Better 

STRAIN  INSULATOR 

Made  in  Four  Sizes.   Write  for  Illustrated  Bulletin. 

Win  f]irnish  Sample  if  desired. 

T.  C.  White,   1124  Pine  St.,  St.  Louis,  Mo. 


Special  Machines 


When  in  need  of  any  special  electrical 
apparatus    or    repairs    to  defective 
motors  or  generators,  write  us.  We 
are  fully  equipped. 

Toronto  &  Hamilton 
Electric  Company 

HAMILTON 
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Use 


Moonstone  Glass 


for  all  kinds  of 


Illumination 


^  JdHorsoM  Glass  Cbwipany 


MAD 


Toronto        ^.^i^  Cakada 


2() 


Motion  Study  of  a 
Woman  Paying 
Her  Car  Fare 

The  National  Food  Magazine  says  that  if  women  would  pay 
the  same  attention  to  securing  efficiency  that  business  men 
do  they  could  get  through  their  housework  with  a  quarter 
of  the  effort — and  have  more  time  to  play  bridge. 

In  proof  that  the  gentler  sex  is  wasteful  of  effort  the 
magazine  above  referred  to  submits  the  following  motion 
study  of  a  woman  paying  her  car  fare  : 


1.  Opens  her  satcliel  and 
5.  Takes  out  a  dime  and 
i).  Closes  the  satchel. 
Takes  out  the  purse. 
17.  Closer,  the  jiurse. 


2.  Takes  out  a  purse. 
G.  Closes  tlie  purse. 


:!.  Closes  the  satchel  and 


Opens  the  satchel  and 


10.  Gives  the  dime  to  the  conductor  and 

11.  Takes  l)ack  the  change. 


14.  Closes  the  satchel  and 


IS.  (.)pens  the  satchel  anrl 


1.").  Opens  the  purse. 


111.  I'uls  in  the  purse, 


4.  ( )pens  the  purse. 

5.  Puts  in  the  purse. 

13.  Opens  the  satchel  and 
1().  Puts  in  the  nickel  and 
.'30.  Closes  the  satchel. 


Don't  Laugh  at  the  Women 


Perhaps  you  don't  always  do  things  in  the  easiest  way  yourself.  For  instance,  how  much  time  does  it 
take  to  sen<l  a  man  the  length  of  your  plant  to  start  a  motor  when  the  simple  operation  of  a  remote  control 
switch  conveniently  located  could  be  used  to  save  all  the  steps  and  time?  Are  you  sure  that  a  motion  study 
of  men  in  your  plant  would  not  reveal  wastefulness  of  effort  which  could  be  eliminated  hy  the  use  of  auto- 
matic motor  starters  or  regulators  or  by  the  installation  of  individual  motor  drive? 

When  you  are  confronted  with  a  problem  involving  the  starting,  stopping  or  speed  regulation  of  an  elec- 
tric motor,  how  much  time  do  you  spend  in  figuring  out  a  way  to  accomplish  the  desired  result,  forgetting 
that  your  prolileni  has  probably  been  solved  a  thousand  times  hy  men  who  for  30  >ears  have  specialized  in 
this  line  of  work. 

C  ut  out  the  useless  motions  and  put  your  control  problems  up  to  CL'T  Ll^  1\-H  .\ M  M  ER. 

The  C-H  Messenger  Boy  will  bring  you  Bulletins 
describing  controllers  suitable   for  your  case 


The  Cutler-Hammer  Mfg.  Co.,  Milwaukee 

Largest  Manufacturers  of  Motor  Controllers  in  the  World 

NEW  YORK:  Hudson  Terminal,  50  Church  St.  CHICAGO;  Peoples'  Gas  Building. 

PITTSBURG:  Farmers'  Bank  Building.  BOSTON:  Columbian  Life  Building. 

PHILADELPHIA:  1201  Chestnut  St.  CLEVELAND:  Schofield  Building. 

PACIFIC  COAST  AGENTS. 
H.  B.  Squires  Co.,  579  Howard  St.,  San  Francisco;  229  Sherlock  Bldg.,  Portland,  Ore. 
W.  B.  Palmer,  416  E.  Third  St.,  Los  Angeles. 
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Wc    e  a  copy  of  "tlii^  Loot^ 


HIS  CATALOG  illustrates  the  full  line  of 
Delica  White,  Lily  Tint  and   Ecru  Tint 


T 

Illuminating  Glassware 


©DELICA 


You  should  have  it  by  all  means. 


It  Will  Certainly  Help  Your  Sales 

€[1  "  Delica  White  "  is  absolutely  in  a  class  by  itself.  It  costs  no  more  than  glass  of  the  most  ordinary  lighting 
efficiency.  And  yet  you  can't  get  more  service  or  more  beauty  at  any  price.  From  the  dealer's  standpoint, 
no  more  salable  or  profitable  illuminating  glassware  has  been  produced  in  years. 

•11  The  edition  of  this  catalog  was  very  large  but  we're  being  flooded  with  requests.  And  you  want  to  be 
sure  of  YOUR  copy,  don't  you  ?    Then  write  for  it — today. 


The  Pittsburgh  Lamp,  Brass  /tMDmSGoN  &  Glass  Co.  of  Canada  Ltd. 

113  Wortley  Road,  ^  \^  London,  Ontario 

Pittsburgh,  Pa.,  U.S.A. 


General  Offices 


(R.  E.  Davis,  Special  Representative) 


The  design  of  Crocker- Wheeler  Induction  Motors 


Large  Shafts 

Ideal  End  Ring 
Construction 

High  Power  Factor 

Large  Journals 


They  have  many  other 
desirable  features 


-includes- 


Lumen  Bearings 
Strong  Stator  Frame 
Heavy  Insulation 
Best  Efficiency 


Crocker-Wheeler  Induction  Motor.    Sizes  from  ^  H.P.  up 


Bulletin  155  describes 
them 


THE  CANADIAN   CROC  KE  R  -  WH  EELER   CO.,  LIMITED 


Manufacturers  and  Electrical  Engineers 


Head  Office  and  Works: 

ST.  CATHARINES,  ONT. 


Branch  Offices : 
MONTREAL   TORONTO  VANCOUVER 
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G.  M.  GEST 


Conduit  Engineer 

and  Contractor 


Electrical 
Underground 
Conduit 
Systems 

When  G.  M.  GEST  designs  and  constructs 
your  Conduit  System  you  receive  the 
benefit  of  many  years'  experience  and 
speciahzing   in   that  line   of  work. 

Power  Building,  Montreal,  P,Q, 


NEWTYPE 

BERGMANN 
LAMPS 


(Tungsten  Filament) 


The  Unbreakable  Kind 

Are  Now  Ready  for  Delivery 

We  guarantee  delivery  to  you  in  good  condition 
EXCLUSIVE  CANADIAN  DISTRIBUTORS 


P.  H.  KLEIN  CO., 


329  CRAIG  STREET  WEST 

MONTREAL,  P.Q. 


LIVE  AGENTS  WANTED  ALL  OVER  CANADA 


UMITED 
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WIRES 


and 


CABLES 

Bare  and  Insulated  in  Copper  and  Aluminum 

Railway  Feeder  Cables 

in  Copper  and  Aluminum 

Copper  Trolley  Wire 
Copper  Clad  Wire 

( Duplex  Metals) 

Galvanized  Steel  Strand 
Guy  Wire 


Canada  Wire  &  Cable  Co. 

Limited 

1170  Dundas  Street,  TORONTO 

Stocks  of  Wire  and  Cable  carried  in  Toronto,  Montreal,  and  Winnipeg. 

SALES  AGENTS: 
Roper,  Clarke  &  Co.  Limited,  MONTREAL 
A.  E.  Esling,  Scott  Block,  WINNIPEG 
Macdonald,  Marpole  Co.  Limited,  VANCOUVER 

Messrs.  G9rman,  Clancey  &  Grindley,  Ltd.   CALGARY  and  EDMONTON 
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N^II5 


Artistic  and 
Attractive  Designs  in 

Lighting  Fixtures 

"Banner"  Electric  Fixtuies  embody  al 
the  popular  and  most  up-to-date  designs 
together  with  many  of  our  exclusive 
creations. 

Write  us  for  an  estimate  on  your  next 
job. 

We  specialize  on  making  fixtures  fiom 
original  drawings  on  short  notice. 

'^Banner''  Fixtures 


N5300I4 


HAMILTON,  CANADA. 


Agents  in 
Canada  with  Stock: — 

MANITOBA.— The  Can. -Brit.  En- 
gineering Co.,  Ltd.,  324  Smith 
Street,  Winnipeg. 

ONTARIO.— Chapman  &  Walker, 
Ltd..  116-118  Richmond  St.  W., 
Toronto. 

SASKATCHEWAN.— The  North- 
western Electric  Ltd.,  Scarth 
Street,  Regina. 

BRITISH  COLUMBIA.— Cope  & 
Son,  Ltd.,  Water  Street,  Van- 
couver. 

ALBERTA.  —  General  Supplies, 
Ltd.,  122  Eleventh  Ave.  W., 
Calgary. 

QUEBEC— Stocks  kept  by:  Daw- 
son &  Co.,  Ltd.,  Montreal.  Me- 
chanics   Supply    Co.,    St.  Paul. 

.  .  Que. 

NOVA  SCOTIA.— Stocks  kept  by: 
John  Starr,  Son  &  Co..  Limited. 
Halifax. 

NEW  BRUNSWICK.— Stocks  kept 
by:   St.   John   Railway,  Dock  St. 


BRITISH  made: 
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Your  Best  Advertisement 


is  a  satisfied  customer. 
Sell  a  patron  some- 
thing that  has  the 
works  as  well  as  the 
looks  and  unconscious- 
ly he  becomes  the  best 
possible  advertisement 
you  can  have.  It 
costs  nothing,  but  it 
helps  wonderfully  in 
building  up  a  reputa- 
tion. 


When  you  sell 


!Hfflerican  Beauty 


An  jflmerican  Beauty"  Iron 


You  can  be  absolutely  sure  that  you  are  giving  your  customer  real,  downright,  actual 
value  for  the  price  asked. 

This  iron  is  made  by  the  American  Electrical  Heater  Company,  the  largest  and  oldest 
exclusive  manufacturers  of  heating  devices  in  the  world.  Because  of  its  enormous  out- 
put, this  Company  can  buy  the  best  possible  raw  materials  at  the  lowest  prices.  Their 
products  are  designed  by  Engineers  who  have  given  this  special  line  years  of  careful 
thought.  Only  the  most  experienced  and  thorough  workmen  are  employed,  and  the 
finished  article,  besides  being  a  thing  of  beauty,  will  give  the  utmost  in  service. 

The  Heating  Element  is  Guaranteed  for  All  Time. 


SOLE  DISTRIBUTORS  FOR  CANADA 


TML 


AND  MANUFACTURING  CO.  umito 

Mjinufacturer  and  Distributor  of  Telephone  and  Fire  Alarm 
Apparatus  and  Electrical  Supplies  for  every  possible  need. 

Montreal      Halifax      Toronto      Winnipeg      Regina      Calgary      Edmonton  Vancouver 
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Your  Ne\y 
Construction  Will 
Be  Permanent 

and  will  require  least 
maintenance  cost,  if 
you  make  it  a  fixed 
practice  to  use  only 

Peirce  Brackets 

Their  heavy,  homogeneous  coating  of  pure  zinc,  put  on  by  the 
hot-dip  process,  defers  corrosion  to  the  dim  and  distant  future.  They 
are  made  of  channel-section,  hot-rolled  open-hearth  steel,  and  can  be 
bent  double  without  fracture.    All  Peirce  Brackets  are  fitted  with 

Peirce  Spring  Threads 

which  allow  perfectly  for  expansion,  contraction  and  inequality  of 
bore,  yet  always  hold  the  insulators  securely. 

For  attaching  Peirce  Brackets  to  brick,  stone  or  concrete  walls,^ 
the  "one  best  bet"  is  the 


Peirce  Hammer  Drill  and  Peirce  Expansion  Bolts 


The  Peirce  Hammer-Drill  will  drill  a  hole  an  inch  deep 
in  solid  brick  in  less  than  a  minute.  It  takes  various  sizes  of 
drill  points,  which  can  be  quickly  removed  for  sharpening. 
Its  reverse  end  is  a  hollow  punch  for  upsetting  the  lead  sleeves 
of  Peirce  Expansion  Bolts — it  forces  the  soft  lead  into  every 
crevice  of  the  brick.  When  properly  installed,  Peirce  Expan- 
sion Bolts  will  pull  off  the  face  of  the  brick  before  letting  go. 


Peirce  Specialities  and  Hubbard  Line  Hardware 
are  carried  by  Canadian  Electrical  Jobbers. 


The  Hardware  MAKES  the  Line,  Hubbard  Makes  THE  Hardware 

Hubbard  ^  Company,  Pittsburgh,  U.S.A. 
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If  These  Arcs  Hold,  Your  Line  Is 
Grounded  or  "Shorted"- 


This  Circuit  Breaker 
Prevents  It 


You  can't  secure  the  elimination  of  lightning  arrester  grounds 
and  short  circuits  on  your  lines,  unless  you  use  arresters  having  a 
positive  means  for  cutting  off  the  flow  of  line  current  following  the 
lightning-  discharge  to  ground. 

Most  arresters  depend  on  air  gaps  alone  for  doing  this ;  but  air 
gaps  alone  won't  cut  it  off  positively  at  all  times.  It  will  at  times 
be  too  heavy,  the  arcs  will  hold  at  the  gaps,  ground  or  "short"  your 
lines,  blow  your  fuses,  cripple  your  service. 

The  one  positive  means  that  you  can  use,  and  the  only  positive 
means,  is  the  circuit  breaker  of  the  Garton-Daniels  Arrester ;  it  oper- 
ates just  as  surely  as  if  you  opened  a  hand-operated  switch  in  the 
arrester  circuit  from  line  to  ground. 

Its  cut-off  is  positive,  and  this  positive  cut-off  means  freedom 
from  grounds  and  short  circuits  on  your  lines. 

It  is  because  of  the  circuit  breaker  combined  with  small  air  gap 
distance  for  efficient  protection  and  low  series  resistance  for  elimin- 
ating surges,  low  voltages  and  similar  disturbances,  that  the  Garton- 
Daniels  Lightning  Arrester  alone  will  give  you  "Complete"  Lightning 
Protection. 

Isn't  a  "Complete"  Arrester  the  kind  you  want  to  use? 


JOHN  MILLEN  &  SON,  LIMITED 

Canadlaa  Distributors 

MONTREAL 

TORONTO  WINNIPEG  VANCOUVER 


ELECTRIC  SERVICE  SUPPLIES  CO. 


PHILADELPHIA 
17th  and  Cambria  Sts. 


Manufacturers 

NEW  YORK 
Hudson  Terminal 


CHICAGO 
417  So.  Dearborn  St. 


I 


NOT  EVENTUALLY,  BUT  NOW 


is  the  time  YOU  should  beg-in  using  the  best  designed  high  tension  power 
plant  and  transmission  electrical  specialties  manufactured.  Our  station  dis- 
connecting- switches  and  outdoor  pole  top  disconnecting  switches,  opening  all 
poles  at  once  from  the  ground  are  unsurpassed. 

A  positive  Five  Year  Guarantee  on  allour  products.    Have  you  your  copy 
of  our  Blue  Catalogue  and  Pole  Top  Switch  Bulletin  ? 

ELECTRICAL  ENGINEERS  EQUIPMENT  COMPANY 

POWER  HOUSE  SPECIALISTS         10-12  N.  Desplaines  St.,  CHICAGO,  ILL. 
NORTHERN  ELECTRIC  &  MANUFACTURING  CO.,  LIMITED 
Canadian  Agents 
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The  Strike  Epidemic 

The  present  epidemic  of  strikes  is  emphasizing  more 
than  ever  the  apparent  inadequacy  of  our  laws  in  dealing 
with  a  matter  which  is  of  the  most  vital  importance  to  the 
general  public.  It  is  unreasonable  beyond  measure  that  any 
mere  handful  of  men  should  have  it  in  their  power  to  cause 
even  a  physical  inconvenience  to  a  whole  community  repre- 
senting often  hundreds  of  thousands  of  men,  women  and 
children.  It  is  equally  unreasonable  that  they  should  have 
the  power  to  tie  up  as  they  do  the  commercial  life  of  a  big 
city  or  for  that  matter  of  a  whole  province.  In  most  such 
cases  both  the  personal  and  financial  losses  are  sustained  by 
persons  in  no  way  connected  with  and  only  indirectly  inter- 
ested in  the  questions  at  issue.  Our  laws  are  unquestion- 
ably inadequate  or  their  administration  poorly  carried  out 
if  they  cannot  ensure  continuity  of  service  as  well  during 
the  time  in  which  such  matters  are  at  issue  between  the 
two  parties  concerned,  as  at  any  other  time.  The  contract 
between  the  employer  and  employee  in  an  electric  railway 
system  or  an  electric  light  system  or  on  a  steam  road, 
should  be  as  binding  as  any  other  contract  and  should  in- 
clude such  conditions  for  the  termination  of  this  contract  as 
would  make  it  impossible  for  either  to  force  the  hand  of 
the  other  by  "hold-up"  proceedings,  such  as  usually  charac- 
terize strikes.  The  whole  basis  on  which  the  system  of 
strikes  appears  to  be  built  is  that  the  greater  inconvenience 
they  can  cause  their  employers  and  the  general  public,  the 
greater  is  their  chance  of  success.  A  more  selfish,  unrea- 
sonable, vmtenable  point  of  view  cannot  well  be  conceived. 
This  is  quite  aside  from  the  merits  of  the  demands  made 
by  the  men  which  are  often  just,  but  the  methods  followed 
in  attaining  their  rights  appear  to  be  entirely  incompatible 
with  modern  civilization. 

But  the  phase  of  the  question  that  represents  absolutely 
a  return  to  primeval  barbarism  is  that  a  body  of  striking 
workmen  should  be  permitted  to  use  force  and  if  necessary 
shed  blood  in  preventing  anyone  else  from  carrying  on  the 
service  they  themselves  refuse  to  perform,  h'or  offences  of 
this  kind  the  laws  cannot  be  too  specific  nor  too  strictly  en- 
forced.   While  the  recent  fatality  in  one  of  our  cities  must 
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i)C  regrettcfl  \>y  all,  it  will  be  recognized  that  it  resulted  di- 
rectly from  a  violation  of  every  modern  conception  of 
justice  and  personal  rights. 


Electrification  Costs 

A  paper  printed  elsewhere  in  this  issue  throws  con- 
siderable light  on  the  vexed  question  of  the  cost  of  electrifi- 
cation of  steam  roads  and  the  probability  of  these  roads  be- 
coming a  paying  proposition  under  electric  operation.  The 
article  takes  its  data  from  a  467  mile  road  in  the  western 
United  States,  where  the  conditions  of  construction  and 
operation  are  judged  to  be  about  normal.  It  is  calculated 
that  the  total  cost  of  electrification  of  a  line  of  this  length 
is  slightly  under  $10,000,000,  which  works  out  to  between 
$21,000  and  $22,000  per  mile.  Certain  allowance,  however, 
could  be  made  for  the  steam  equipment  which  brings  the  to- 
tal in  this  case  down  to  slightly  under  $8,000,000,  or  ap- 
proximately $17,000  per  mile.  It  is  calculated  that  the  an- 
nual saving  effected  by  the  change  from  steam  to  electric 
power  is  slightly  under  $1,000,000,  which  works  out  to  ap- 
proximately 12  per  cent,  on  the  original  investment.  On 
the  supposition  that  money  can  be  borrowed  for  half  this 
amount,  this  looks  like  a  good  business  proposition.  The 
question,  however,  hinges  very  largely  on  the  two  balancing 
items  of  (1)  heavy  expenditures  involved  for  initial  equip- 
ment and  (2)  increase  in  net  earnings.  While  the  former 
may  he  more  or  less  constant,  the  latter  will  depend  largely 
on  local  conditions  and  can  only  be  determined  after  a  most 
careful   investigation   of  each   individual  case. 


Calgary's  Power  Problems 

The  power  situation  in  Calgary  is  especially  interesting 
on  account  of  the  wide  range  of  choice  of  prime  movers 
available  at  that  point.  There  is  hydro-electric  power  ob- 
tainable in  large  quantities;  coal  of  good  quality  is  mined 
at  no  great  distance;  natural  gas  is  obtainable  at  a  reasonable 
rate  which  can  be  used  either  for  firing  the  boilers  or  in 
a  combustion  engine;  and  there  is  any  combination  of  these. 
The  report  by  Mr.  R.  A.  Ross,  which  appears  on  another 
page  in  this  issue,  must  of  necessity,  therefore,  cover  a  wide 
range  of  interesting  developments  for  electrical  men, 

It  would  generally  be  considered  that  Calgary  in  buy- 
ing power  at  $26  is  in  a  particularly  fortunate  position,  but 
the  report  is  able  to  offer  something  still  more  promising. 
The  figures  show  that,  on  the  supposition  that  Calgary  in 
ten  years  will  have  a  population  of  200,000  people  and  will 
require  45,000  kws.  of  energy,  this  can  be  manufactured  by 
a  coal-fired  steam  plant  for  3y^c.  per  kw.  With  a  gas  fired 
steam  plant,  however,  the  cost  figures  out  at  .62,  and  with 
a  gas  engine  plant  at  .55.  No  combination  of  water  power 
with  either  of  these  three  was  able  to  show  a  lower  cost. 
In  spite  of  the  lower  operating  costs  of  gas  plants,  however, 
other  equipment,  for  different  reasons,  is  chosen.  It  is  esti- 
mated, however,  that  further  investigations  into  the  possi- 
bility of  gas  driven  engines  would  be  justifiable.  In  the 
meantime  steam  turbines  with  gas  fired  boilers  give  promise 
of  the  best  results. 


Special  Telephone  Articles 

We  commence  in  this  issue  a  series  of  articles  on  the 
most  approved  methods  of  testing  out  telephone  and  tele- 
graph lines  in  time  of  trouble  or  with  a  view  to  avoiding 
trouble,  by  Mr.  T.  H.  Xicholstni.  Mr.  Nicholson  is  a  man 
who  has  been  schooled  in  every  stage  of  the  work  he  res- 
cribes,  and  we  commend  his  articles  to  the  careful  consider- 
ation of  all  our  readers  who  are  interested  in  telephone  and 
telegraph  matters.  They  will  be  found  applicable  to  equip- 
nuMils  of  any  size  antl  to  the  apparatus  of  every  manufacturer. 
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Electricity  in  New  C.P.R.  Building 

An  isolated  generating  plant— Motors  and  motor  generators 
for  many  purposes — Wiring  very  complete  and  modern 

The  electrical  equipments  of  Toronto's  tallest  and  one 
of  her  handsomest  buildings,  the  new  Canadian  Pacific  Rail- 
way head  office  building  at  the  corner  of  King  and  Yonge 
streets,  possess  many  features  of  general  interest,  as  well  as 
a  number  that  are  quite  unusual  and  novel. 

The  building  comprises  eighteen  storeys  including  a 
basement  and  sub-basement.  The  ground  floor  and  the 
second  floor  as  well  as  the  fourteenth  and  fifteenth  storeys 
will  be  utilized  for  the  C.  P.  R.  business  offices  while  the 
fourteenth  and  fifteenth  floors  will  contain  almost  entirely, 
the  company's  telegraph  equipment.  The  intervening 
storeys  will  be  used  for  general  offices,  most  of  which  are 
already  contracted  for. 

Power  and  light  will  be  supplied  throughout  the  building 
by  a  private  plant  placed  in  the  sub-basement.  There  are 
three  generating  units,  steam  engine  driven,  of  capacities  50 
kw.,  75  kw.,  and  100  kw.,  respectively.  All  these  generators 
are  three-wire,  250  volt,  direct  current,  with  balancing  coils. 
The  generating  equipment  is  divided  into  three  units  in  this 
way  to  make  it  more  flexible,  as  it  will  doubtless  often  happen 
that  even  a  small  unit  will  be  sufficient  to  carry  both  the  light 
and  power  load.  The  engines  were  manufactured  and  in- 
stalled by  the  Robb  Engineering  Company  and  the  genera- 
tors by  the  Allis-Chalmers-Bullock. 

The  argument  which  probably  carried  the  greatest  weight 
in  deciding  whether  to  install  an  isolated  plant  in  this  build- 
ing was  that  the  steam  boilers  which,  of  course,  had  to  be 
installed  for  heating  purposes,  would  also  operate  of  neces- 
sity during  the  summer  to  take  care  of  the  elevator  load  as 
the  elevators  are  driven  by  steam  operated  pumps.  The  ele- 
vators are  of  hydraulic  type,  the  shaft  of  one  of  them  which 
runs  to  the  sub-basement  being  sunk  approximately  250  ft. 
below  the  ground  level. 

The  switchboard  controlling  the  power  and  light  was 
manufactured  and  installed  by  the  Northern  Electric  &  Manu- 
facturing Company  and  is  shown  herewith,  both  front  and 
rear.  There  are  five  panels  consisting  of  three  generator 
panels,  one  power  panel  and  one  lighting  plant.  The  board 
is  supplied,  as  shown  to  the  extreme  left  of  the  figure,  with 
two  volt  meters  and  the  power  panels  with  six  ammeters. 
These  are  all  of  the  Weston  type.  The  power  and  light 
panels  carry  three  watt  meters,  Sangamo  type.  The  circuit 
breakers  shown  on  the  three  generator  panels  are  I.  T.  E. 
manufacture.  At  the  extreme  lower  right  hand  corner  will 
be  seen  a  double  throw  switch  which  was  installed  in  case  it 
should  be  deemed  advisable  to  connect  up  with  an  outside 
source  of  power  for  emergency  purposes  or  other  reason. 

A  large  number  of  small  d.c.  motors  are  used  for  various 
purposes  throughout  the  building.  For  ventilation  there  are 
three  6  h.p.  motors,  one  10  h.p.,  one  7  h.p.  and  one  3  h.p. 
These  are  C.  G.  E.  motors  and  are  placed  three  on  the  roof 
in  the  corner  towers  and  three  in  the  basement.  Provision 
has  also  been  made  for  an  air  washing  machine. 

In  addition  to  the  ventilator  motors  there  is  a  5  h.p. 
unit  installed  in  the  sub-basement  to  operate  the  coal  con- 
veyor which  runs  along  an  elevated  track  above  the  front  of 
the  boilers.  In  this  connection  there  is  also  a  one-half  h.p. 
motor  which  is  used  to  agitate  the  coal  and  make  it  fall 
freely. 

The  building  will  be  cleaned  throughout  by  the  vacuum 
process.  An  American  Rotary  Valve  stationary  cleaner  has 
been  installed  in  the  basement  and  will  be  operated  by  a  15 
h.p.  Jenney  motor.  This  motor  is  controlled  only  from  the 
basement  through  a  suitable  resistance.    Two  Sump  pumps 


driven  respectively  by  5  h.p.  and  two  2  h.p.  motors  have  also 
been  installed  in  the  sub-basement. 

A  3  h.p.  Sprague  motor  operates  a  pneumatic  tube  sys- 
tem between  the  floors  occupied  by  the  Canadian  Pacific  Rail- 
way Company.  This  motor  does  not  operate  except  when 
messages  are  being  sent,  the  insertion  of  the  message  in  the 
pneumatic  tube  starting  the  motor  automatically. 

The  motor  installation  further  includes  two  small  d.c. 
motor  d.c.  generator  sets  reducing  the  voltage  to  20.  The  20 
volt  current  is  to  be  used  for  operating  the  fire  alarm  and  call 
bell  system  which  have  been  installed  throughout  the  build- 
ing.   These  motor  generator  systems  will  not  be  required  to 


New  C.P.R.  head  office  building. 


operate  all  the  time  but  will  be  used  to  keep  a  10-cell  stor- 
age battery  of  80  amp.  hour  capacity  charged  up  for  this 
purpose.  In  addition  to  the  above  motor  generators  larger 
sets  of  various  sizes  and  voltages  will  1)e  installed  for  opera- 
ting the  telegraph  instruments  on  the  lifteenth  floor.  A 
separate  board  not  shown  in  the  figure  will  be  placed  on  the 
right  of  the  main  switchboard  to  control  the  motor  genera- 
tors. 
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In  all  there  will  be  32  panels  installed  on  the  dif¥erent 
floors,  these  being  placed  in  a  small  janitor's  room  provided 
on  each  floor.  The  panels  were  supplied  by  the  Mutual  Elec- 
tric Machine  Company,  Wheeling,  West  Virginia.  These 
panels  will  be  distributed  as  follows: — one  on  each  floor  for 
lighting;  there  will  also  be  one  panel  for  a  300-light  sign  to 
be  installed  on  the  roof;  two  panels  in  the  basement  and  one 
in  tlie  sub-basenicnt.  The  remaining  panels  will  lie  for 
power  distribution. 

There  is  also  installed  on  each  floor  a  low  tension  box 
in  the  same  room  with  the  panels.  These  control  telegraph 
and  telephone  circuits  and  current  for  call  bells,  any  of 
which  may  be  installed  in  any  room  in  the  building.  At  the 
same  point  is  also  controlled  the  electric  clock  system  which 
is  being  installed  by  the  C.  P.  R  Company  for  their  own  use 
on  the  floors  they  will  themselves  occupy.  The  low  tension 
box  on  each  floor  however,  will  make  electric  clocks  avail- 
able at  any  point  if  required. 

All  the  light  and  power  wires  are  run  in  metal  conduit 
as  are  also  the  telegraph,  telephone,  clock  control  and  call 
bell  wires,  as  far  as  the  low  tension  l)oxes.  Conduit  up  to 
3  in.  in  size  was  used,  this  being  required  for  telegraph  and 
telephone  purposes.  Approximately  50,000  ft.  of  conduit  in 
all  was  used  in  the  installation.  The  conduit  was  supplied 
by  the  Conduits  Company,  Limited. 

Apart  from  the  lighting  on  the  first  and  second  floors 
which  the  C.  P.  R.  Company  will  occupy,  the  fixtures  repre- 
sent a  rigid  simplicity- — a  single  chain  hanging  from  the 
centre  of  each  room  which  will  carry  one  lamp  only.  The 
size  of  the  lamps  will  be  varied  to  suit  the  requirements  of 
the  occupants  of  any  particular  room.  The  ceiling  lights  are 
however,  well  supplemented  by  some  600  base  receptacles 
designed  principally  for  desk  lighting.  Fans  may  also  be 
operated  from  these  receptacles.  The  base  receptacles  were 
supplied  chiefly  l)y  the  Bryant  Company,  but  a  few  are  of 


Main  switchboard,  C.P.R.  head  office  building. 


the  H  &  H  type.  Some  .50  floor  receptacles  have  also  been 
installed,  these  being  supplied  by  the  Thomas  &  Hetts  Com- 
pany. 

A  very  useful  feature  in  connection  with  tiie  installation 
of  these  base  receptacles  is  the  method  of  installing  the  base 
board  in  the  various  rooms.  In  an  office  building  of  this 
sort,  practically  every  new  tenant  wants  the  outlet  in  a 
different  place  from  the  last  tenant.  As  a  result  office  rooms 
are  generally  very  badly  cut  up  by  the  electrical  contractor. 
By  overcoming  this  difficulty  in  the  C.  P.  R.  building  the 
base  board  has  been  made  in  three  members  the  centre  one 


of  which  is  removable  being  held  in  place  by  a  number  of 
wood  screws.  Having  removed  this  centre  board  which  is 
about  4  in.  in  width  the  wires  may  be  brought  to  an  outlet  at 
any  point  desired  in  the  room. 

The  building  has  been  wired  throughout  by  No.  12  wire 
instead  of  the  usual  No.  14.  The  wire  was  supplied  by  the 
Electric  Cable  Company  of  New  York.  The  extra  large  size 
will  guarantee  not  only  against  dangerous  heating  from  over- 
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load,  but  will  have  the  effect  of  reducing  the  voltage  drop 
at  times  of  heavy  load.  The  one-light  fixtures  are  being 
supplied  by  the  Robt.  Mitchell  Company  of  Montreal. 

The  lighting  fixtures  in  the  first  and  second  floors,  i.e., 
in  the  general  offices  of  the  company,  will  be  much  more 
pretentious  though  with  the  exception  of  the  mezzanine 
along  one  side  of  the  rotunda  where  indirect  lighting  units 
will  be  installed,  only  wall  brackets  will  be  used. 

Flush  type  push  button  switches  to  the  number  of  350 
will  be  installed.  These  are  manufactured  by  the  Cutter 
Manufacturing  Company.  The  outlet  boxes  have  been  sup- 
plied by  the  Electrical  Fittings  Company  of  Toronto,  and  the 
necessary  condulets,  which  have  only  been  used  for  power 
distribution  purposes,  are  being  supplied  by  the  same  com- 
pany. 

The  electric  clock  system  will  consist  of  eleven  clocks 
controlled  by  a  master  clock  placed  on  the  telegraph  floor. 
These  clocks  are  self-winding  and  self-adjusting,  these  opera- 
tions being  electrically  performed.  The  eleven  units  will  be 
synchronized  every  hour.  The  clocks  were  supplied  by  the 
Self-winding  Clock  Company  of  New  York. 

Thirty-two  watchmen's  stations  and  thirty-two  fire 
alarm  break  glass  outlets  are  installed  on  the  various  floors. 
Each  watchman's  box  contains  a  magneto  which  the  watch- 
man turns  with  his  key.  This  makes  a  record,  automatically, 
on  a  chart  in  the  engine  room,  the  time  and  the  number  of 
the  station  being  both  recorded.  This  equipment  was  sup- 
l)lied  by  the  Holtzer-L'abot  Company.  At  each  fire  alarm 
outlet  a  little  metal  hammer  is  suspended  with  which  to  break 
the  glass  cover  of  the  outlet.  By  striking  this  hammer 
against  a  slightly  protruding  metal  point  the  electrical  con- 
tact is  made  which  operates  an  annunciator  and  bell  in  the 
engine  room  in  the  sub-basement.    This  notilies  the  engineer 
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to  set  his  force  pumps  in  operation.  Two  coils  of  hose  are 
supplied  on  each  floor. 

Elevators 

The  elevators  in  this  building  are  liydraulicly  operated 
and  were  installed  by  the  Electric  Signal  &  Supply  Com- 
pany. Lamp  signals  on  each  floor,  of  different  colors,  an- 
nounce the  approach  of  the  elevators  up  or  down.  Lamp 
signals  in  the  form  of  moonlights  are  also  operated  on  the 
cars  themselves  by  the  push  buttons  from  the  various  floors. 
That  is,  as  soon  as  the  elevator  is  signalled  from  any  floor 
the  moonlight  is  illuminated  and  remains  so  until  that  floor 
is  reached,  when  it  is  aiitomatically  shut  off. 

The  electrical  installation  throughout  the  building  is  in 
the  hands  of  the  L.  H.  Nielson  Company  of  Pittsburgh, 
Pa.,  though  the  actual  work  is  under  the  immediate  charge 
of  Mr.  W.  H.  Hall.  This  same  firm  are  also  installing  the 
electrical  work  in  the  P'ort  Garry  Hotel,  Winnipeg. 

New  Gas-Electric  Plant  in  Wadena 

The  municipality  of  the  town  of  Wadena,  Sask.,  has  quite 
recently  completed  the  installation  of  a  gas-electric  light  and 
power  plant.  The  equipment  consists  of  a  60  h.p.  Ruston 
suction  gas-engine  (manufactured  in  Lincoln,  Eng.),  with 
producer,  and  a  .'iO  kw.  alternating  current,  2300  volt,  West- 
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inghouse  generator  with  exciter.  The  gas  engine  is  of  the 
throttle  governor  type,  the  governor  acting  directly  on  the 
inlet  valve  which  is  double  ported,  the  gas  passing  through 
the  top  port  and  then  mixing  with  the  air  as  it  passes  through 
the  second  port.  Ignition  is  make  and  break,  current  being 
supplied  hy  two  triplex  magnetos,  each  connected  to  an  elec- 
trode in  the  spark  plug.  Compressed  air  is  used  for  start- 
ing the  engine,  a  storage  tank  and  compressor  being  pro- 
vided. Anthracite  coal,  pea-size,  is  used  in  the  manufacture 
of  the  gas.  The  producer  is  built  for  continuous  operation, 
the  ash  collecting  in  a  tank  of  water  under  the  producer 
from  which  it  may  be  removed  with  a  scraper. 

Before  passing  to  the  engine  the  gas  passes  through  a 
long  tank  filled  with  coke  and  kept  moist  by  a  stream  of 
water,  by  which  means  it  is  cleansed  and  cooled.  No  tar 
extracter  is  needed  with  the  anthracite  coal.  The  gas  passes 
on  from  the  scrubber  to  the  expansion  tank,  which  is  filled 
with  trays  of  excelsior  which  collect  any  moisture  or  any 
small  amount  of  tar  that  may  come  over  from  the  scrubber. 

With  the  engine  operating  at  full  load  about       to  J4 


lbs.  of  coal  is  burned  per  h.p.  hour.  When  running  light 
the  engine  uses  up  to  as  high  as  2  lbs.  per  h.p.  hour.  There 
is  a  very  small  loss  during  the  shut-down  when  the  coal  is 
banked.  The  actual  running  results  for  the  month  of  March 
showed  1.8  lbs.  per  h.p.  hour,  reckoned  in  actual  energy 
delivered  to  the  customers. 

The  engine  is  vvater-cooled,  thermo-syphon  system,  4 
tanks  4  ft.  X  8  ft.  being  used.  The  exhaust  valve  is  cooled 
from  an  overhead  tank,  the  water  running  to  waste. 

This  plant  was  installed  by  the  British  Canadian  Engi- 
neering and  Supply  Company,  and  is  now  being  operated 
by  Mr.  T.  W.  H.  Lockhart,  who  reports  that  it  is  working 
with  entire  satisfaction.  Mr.  Lockhart  states  that  the  en- 
gine could  not  run  steadier  and  that  the  speed  remains  con- 
stant at  any  load. 

The  figure  reproduced  herewith  shows  the  engine,  with 
large  fly-wheel  attached  for  regulation  purposes.  The  di- 
ameter of  this  wheel  is  8  ft.  3  in.,  face  14  in.,  weight  10,000  lbs. 
This  heavy  wheel,  together  with  a  very  sensitive  governor 
makes  the  engine  run  very  steadily. 

The  cost  of  the  plant,  including  the  setting  of  100  poles, 
the  street  wiring  with  necessary  transformers,  30-80  candle 
power  timgsten  street  lamps,  and  60-5  amp.  meters,  totalled 
$11,000,  exclusive  of  the  power  house.  The  power  house 
when  complete  will  cost  about  $1,200.  The  power  house  is 
78  ft.  long,  14  ft.  6  in.  wide  and  13  ft.  6  in.  high,  and  in- 
cludes an  office  14  ft.  6  in.  x  1.5  ft.,  an  engine  and  generator 
room  14  ft.  6  in.  x  44  ft.,  the  producer  room  14  ft.  6  in.  x  12 
ft.,  and  a  coal  room  14  ft.  6  in.  x  9  ft.  The  outside  is  fin- 
ished in  clapboards  with  rubberoid  roofing. 

The  street  lighting  consists  of  single  bracket  lamps  with 
hood.  The  lamps  are  80  candle  power,  5.5  amp.,  arranged 
in  series  through  a  constant  current  transformer  and  regu- 
lator. The  thirty  lights  at  present  in  use  will  be  extended 
during  the  present  summer. 

Proper  Electric  Garage  Service 

By  Mr.  R.  MacRae 

The  following  useful  paper  was  recently  presented  be- 
fore the  Vehicle  Association  of  America.  Mr.  MacRae  is  in 
charge  of  the  Electric  Vehicle  Section  of  the  Commonwealth 
Edison  Company  of  Chicago. 

Complaints  are  often  heard  about  the  lack  of  garaging 
facilities  for  electric  vehicles;  the  poor  service  to  be  obtained 
in  many  of  our  public  garages,  and  the  inexperience  of  the 
men  in  charge  of  them. 

While  these  complaints  are  in  many  cases  justified,  and 
while  it  is  necessary  to  admit  that  there  is  almost  unlimited 
room  for  improvement  in  the  manner  in  which  some  of  our 
garages  are  conducted,  we  need  not  be  very  much  surprised 
to  find  that  such  is  the  case. 

When  we  consider  the  highly  technical  character  of  some 
of  the  work  that  has  to  be  done  in  an  electric  garage  and 
how  short  a  time  it  is  since  we  had  garages  of  any  kind,  we 
may  rather  wonder  that  the  garage  service  in  general  is  as 
good  as  it  is. 

Although  it  is  an  easy  matter  to  find  cause  for  criticism, 
we  must  not  at  the  same  time  forget  how  much  the  public 
garages  have  done  to  bring  the  electric  vehicle  within  the 
reach  of  the  public,  and  how  much  of  the  interest  that  is  now 
being  taken  in  these  vehicles  is  due  to  the  work  that  has 
been  done  by  the  garages. 

Without  good  garage  service  it  is  impossible  1)  have 
good  electric  vehicle  service,  and  it  is  now  generally  recog- 
nized that  the  full  development  of  the  electric  vehicle  indus- 
try can  be  brought  about  only  through  the  agency  of  pro- 
perly equipped  public  garages. 

It  is  of  the  highest  importance,  therefore,  that  the  qiies- 
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tion  of  garages  receives  the  attention  of  everyone  who  i&  in- 
terested in  the  success  of  the  electric  vehicle  and  esi)cciall> 
the  attention  of  the  Electric  Vehicle  Association. 

As  far  as  methods  of  operation  and  equipment  arc  con- 
cerned, the  electric  garage  differs  quite  as  mucii  iiom  the 
gasoline  garage  as  each  of  them  differ  from  the  livoij'  stable; 
the  methods  that  answer  all  right  for  one  will  nol  apply  at 
all  to  the  others. 

If  it  were  asked  what  is  the  best  possible  garaging  sys- 
tem for  electric  vehicles  that  we  could  have  in  a  city  like 
Chicago  it  might  not  be  an  easy  matter  to  get  the  right 
answer;  there  would,  no  doubt,  be  considerable  dirt'ereticc  of 
opinion  on  the  subject.  It  would  be  readily  admitted,  how- 
ever, that  such  a  system  would  be  quite  different  from  any- 
thing that  we  now  have.  It  is  not  necessary  lo  speculate 
much  on  this  question  as  wc  are  now  more  cMicerned  in 
seeing  some  improvements  in  the  garaging  arrangements 
that  we  have  than  in  discussing  ideal  garages. 

It  must  not  be  inferred  from  this  that  we  have  no  good 
garages.  There  are  several  of  them,  but  there  are  so  many 
that  do  not  belong  to  this  class  that  the  urgent  need  for  im- 
provements cannot  be  disputed. 

The  remedies  needed  to  bring  about  such  improvements 
may  be  indicated  by  drawing  attention  to  some  of  the  iarts 
of  the  garage  situation. 

The  manner  in  which  a  new  electric  garage  makes  :t3 
appearance  is  quite  often  somewhat  as  follows: 

A  large  building  more  or  less  suitable  for  the  purpose 
is  rented  by  someone  who  has  decided  to  start  an  electric 
garage.  The  fact  that  he  does  not  know  anything  about  an 
electric  vehicle  does  not  worry  him  any.  He  is  saiisiied  'hat 
he  knows  as  much  on  the  subject  as  some  other.s  did  \'hon 
they  started  in  the  business.  After  he  has  fixed  up  one  or 
two  charging  plugs  and  rheostats  he  puts  a  sign  m  front  an- 
nouncing that  the  place  is  an  electric  garage,  where  storing, 
charging,  repairing  and  expert  battery  service  may  be  ob- 
tained. When  the  first  customer  comes  in,  the  Central  Sta- 
tion is  asked  to  send  a  man  to  test  the  polarity  of  tlie  charg- 
ing wires  and  to  show  how  the  charging  current  can  be 
regulated.  Next  day  the  proprietor  of  the  garage,  .being  m 
some  doubts  as  to  whether  the  vehicle  was  charged  or  not, 
anxiously  awaits  a  call  asking  him  to  come  to  tow  the  vehicle 
in.  If  no  such  request  is  made  and  the  vehicle  gets  back  to 
the  garage  under  its  own  power,  he  is  satisfied  that  there  is 
nothing  more  for  him  to  learn  about  the  management  of  an 
electric  garage.  Everything  goes  smoothly  for  a  day  or  two 
and  a  new  name  is  added  to  the  list  of  electric  veliicle  ex- 
perts. 

Attendants  Lack  Knowledge 

Not  long  since  one  of  these  ready-made  experts,  in 
claiming  that  his  power  bills  were  too  high,  argued  that  it 
was  impossible  for  any  electricity  to  go  into  a  battery  after 
it  was  fully  charged  and  that  it  made  no  difference  whether 
the  charging  switches  were  closed  or  open. 

Another  expert,  who  had  as  many  as  30  cars  to  attend  to 
shortly  after  he  had  opened  his  garage,  and  who  was  obliged 
to  acquire  his  electrical  knowledge  rather  hurriedly,  was 
heard  to  remark:  "You  can't  tell  me  that  a  slow  charge  is 
the  proper  thing  for  a  lead  battery;  by  forcing  the  juice  in 
strong  I  can  get  the  voltage  of  my  batteries  up  in  half  the 
time  that  some  of  these  other  fellows  take,  and  I  can  get 
along  with  half  as  many  charging  plugs." 

This  man  sold  the  business  out  to  another  who  had  no 
previous  experience  with  electric  vehicles.  The  new  man 
not  only  did  not  know  anything  about  electricity,  but  did  not 
think  it  necessary  to  learn  anything.  The  garage  did  not 
prosper  under  his  management  and  in  a  short  time  he  lost 
about  half  of  his  customers.  As  he  kept  no  records  what- 
ever of  the  amount  of  electricity  that  he  was  using,  he  was 
rather  surprised  when  the  monthly  power  bills  came  in  to 


lind  that  they  were  larger  than  the  ijill.s  paid  by  his  pre- 
decessor, who  had  twice  as  many  cars  to  charge.  Investi- 
gation showed  that  the  boy  who  did  the  charging  found  it 
more  convenient  to  let  the  current  run  into  the  batteries  all 
night  than  to  watch  to  sec  when  each  car  was  charged  and 
that  he  sometimes  used  as  much  as  25  kilowatt  hours  to 
ciiarge  batteries  that  had  a  capacity  of  only  half  that  much. 

On  account  of  such  conditions  as  these  it  has  been 
seriously  maintained  that  it  would  be  better  for  the  electric 
vehicle  industry  if  there  were  no  public  garages,  and  that 
better  results  wcnild  be  obtained  if  each  owner  kept  his  ve- 
hicle in  a  private  garage.  Experience,  however,  has  shown 
that  such  is  not  the  case.  If  the  treatment  that  vehicles  get 
in  public  garages  is  sometimes  bad,  what  happens  to  them  in 
private  garages  is  often  worse. 

Old  stables,  woodsheds,  and  such  structures  where  one 
or  two  electric  vehicles  are  sometimes  found  and  where  there 
are  no  facilities  for  doing  anything,  and  no  one  to  look 
after  the  vehicles  who  can  tell  a  battery  jar  from  an  oil  can, 
are  not  suitable  places  in  which  to  keep  electric  vehicles. 

When  we  hear  that  electric  vehicles  operated  under  such 
unfavorable  conditions  are  a  failure,  we  need  not  be  sur- 
prised or  discouraged — we  have  no  right  to  expect  anything 
else. 

Electric  Vehicle  Rarely  to  Blame 

It  is  seldom  a  failure  of  the  electric  vehicle;  it  is  a 
failure  of  the  method  of  operating,  or  rather  the  failure  is 
due  to  a  lack  of  any  rational  method  of  operating.  Probably 
75  per  cent,  of  the  so-called  electric  vehicle  failures  have  been 
failures  of  this  kind. 

These  make-shift  garages,  however,  have  shown  that 
satisfactory  service  can  be  obtained  from  electric  vehicles 
under  conditions  that  would  be  prohibitive  for  any  other 
type  of  vehicle  now  in  use,  and  they  have  been  the  means 
of  demonstrating  beyond  any  question  that  an  adequate  gar- 
aging system  is  the  only  thing  now  needed  to  enable  the 
electric  vehicles  to  drive  the  horse-drawn  vehicles  entirely 
from  our  streets. 

The  disorderly  ideas  that  prevail  in  regard  to  the  care 
and  operation  of  electric  vehicles  are  not  due  to  any  lack  of 
intelligence  on  the  part  of  owners  of  vehicles  and  garages; 
they  are  wholly  due  to  the  fact  that  there  are  no  authorita- 
tive instructions  to  be  had  on  the  subject.  Vehicle  owners 
are  naturally  anxious  to  give  the  vehicles  the  care  that  will 
enable  them  to  get  the  best  service  from  them,  but  the 
vehicle  manufacturers  have  so  far  published  scarcely  any- 
thing to  indicate  how  they  would  like  to  see  the  vehicles 
cared  for.  Having  no  definite  instructions  to  follow,  each 
vehicle  owner  is  obliged  to  do  the  best  he  can,  and  the  result 
is  an  amazing  variety  of  opinions  in  regard  to  the  best 
methods  of  charging  and  operating. 

A  few  days  ago  the  manager  of  a  small  garage  com- 
plained that  his  charging  apparatus  was  not  working  pro- 
perly. He  had  four  electric  trucks — two  of  them  having  lead 
batteries,  and  two  of  them  Edison  batteries.  When  asked  if 
he  had  any  printed  instructions  or  cards  telling  how  the 
charging  should  be  done,  he  said:  "We  never  had  a  scrap  of 
charging  instructions  in  this  barn."  Another  who  was  hav- 
ing troubles  of  the  same  kind  was  asked:  "Why  don't  you  get 
charging  instructions  from  the  agent  who  sold  you  the  car  " 
and  the  reply  was:  "Those  boys  down  there  don't  know  any- 
thing, and  even  if  they  did.  they  would  not  tell  you  any- 
thing." Almost  any  number  of  such  instances  might  be 
given. 

The  remedy  for  this  situation,  which  is  doing  so  much 
to  retard  the  introduction  of  the  electric  vehicle,  is  not  hard 
to  find;  it  is  simpl}^  an  admission  on  the  part  of  vehicle 
manufacturers  that  operating  instructions  are  needed. 

I"'or  years  the  main  talking  point  of  the  electric  vehicle 
salesman  has  been  that  it  is  not  necessary  to  have  an  ex- 
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perienced  man  to  operate  an  electric  vehicle.  Not  long  since 
I  asked  an  agent  if  it  did  not  take  considerable  time  to 
learn  how  to  take  care  of  an  electric  vehicle,  and  was  told 
that  anyone  could  learn  all  about  it  in  less  than  half  an  hour. 
"But  the  battery  requires  quite  a  lot  of  attention,  does  it 
not  "  "Why,  you  don't  have  to  bother  about  the  battery; 
we  furnish  an  automatic  charging  apparatus,  and  all  you  have 
to  do  is  to  start  it  and  the  current  will  shut  itself  of?  when 
the  battery  is  fully  charged." 

A  visitor  to  our  automobile  show  from  the  East  told  us 
here  a  few  weeks  ago  that  when  questions  in  regard  to  bat- 
teries or  power  consumption  were  asked  of  the  vehicle  sales- 
men at  the  Coliseum,  the  answers  given  were  outrageous, 
and  then  for  fear  of  hitting  our  local  pride  too  hard,  he 
quickl}^  added  that  conditions  were  no  better  in  that  respect 
where  he  came  from.  Some  such  answers,  however,  are  the 
only  ones  that  can  be  given  as  long  as  vehicle  manufac- 
turers think  that  the  term  "kilowatts"  is  too  academic  for 
everyday  use. 

When  the  question  of  operating  instructions  was  taken 
up  not  long  since  at  a  meeting  of  the  Electric  Vehicle  Asso- 
ciation one  of  the  speakers  said  that  the  best  thing  for  an 
electric  vehicle  operator  to  do  was  to  leave  the  vehicle  in- 
telligently alone  and  rely  on  some  vehicle  expert  to  keep  it 
in  working  condition.  He  also  said  it  was  not  customary 
for  vehicle  manufacturers  to  issue  printed  instructions  for 
operating,  but  that  they  supplied  the  instructions  published 
by  the  battery  manufacturers.  These  opinions  and  this 
method  of  disposing  of  the  question  of  instructions  seemed 
to  have  the  approval  of  the  meeting,  as  no  criticisms  were  of- 
fered. 

Value  of  Full  Instructions 

It  is  evident,  however,  that  this  is  a  very  unsatisfactory 
way  of  dealing  with  the  situation.  Nothing  can  be  gained 
by  giving  the  impression  that  an  electric  vehicle  is  such  a 
mysterious  piece  of  apparatus  that  it  takes  a  man  of  more 
than  average  intelligence  to  get  a  working  knowledge  of 
how  it  is  constructed,  and  to  ask  the  battery  manufacturers 
to  supply  all  operating  instructions  and  in  this  way  assume 
the  responsibility  for  the  operation  of  any  and  every  kind 
of  vehicle  under  all  sorts  of  conditions  is  clearly  unreason- 
able. 

The  first  thing  that  the  purchaser  of  an  electric  vehicle 
has  to  think  about  is  electric  power,  and  it  is  for  the  pur- 
pose of  getting  power  that  he  applies  to  the  electric  garage. 
It  is  obvious,  therefore,  that  the  garage  man  should  under 
stand  thoroughly  how  to  measure  electric  power  and  how  to 
use  it  economically,  and  that  the  man  who  gets  the  power 
should  know  what  to  ask  for. 

On  the  subject  of  power,  scarcely  anything  is  said  in 
the  literature  now  given  out  by  the  vehicle  inanufacturers 
and  a  lot  of  talk  about  foolproof  apparatus  has  created  the 
impression  that  it  is  not  necessary  to  know  anything  about 
it. 

While  the  attention  necessary  to  keep  an  electric  vehicle 
in  good  working  order  is  very  small  compared  to  that  which 
is  required  for  vehicles  using  other  power,  the  electric  ve- 
hicle is  still  a  long  way  from  being  foolproof  and  is  likely  to 
remain  so,  no  matter  how  much  it  is  improved  or  how  many 
automatic  devices  are  attached  to  it.  When  this  fact  is  fully 
recognized  by  the  vehicle  manufacturers  and  is  made  clear 
to  the  purchaser  of  a  vehicle  at  the  time  a  sale  is  made,  it  is 
quite  certain  that  we  will  hear  less  about  neglected  bat- 
teries and  unusually  large  power  bills,  and  that  the  service 
in  our  garages  will  be  brought  much  nearer  to  what  might 
be  called  an  ideal  standard. 


If  your  copy  of  the  Electrical  News  is  not 
reaching  you  regularly,  advise  us. 


Lignite  Coal  for  Power  Purposes 


Possible  advantages  of  central  power  plants  at  Lignite  Fields 
— Overcoming  loss  due  to  fuel  transportation 

Lignite  coal  disintegrates  rapidly  and  does  not  possess 
a  very  high  calorific  value.  Consequently,  it  is  seldom  eco- 
nomically possible  to  ship  it  for  long  distances,  to  be  used 
for  developing  power.  At  the  same  time,  there  are  excellent 
reasons  for  believing  that  central  power  plants,  situated  at 
the  lignite  areas  in  different  parts  of  Western  Canada,  could 
economically  generate  and  transmit  power  to  towns  and 
cities  within  a  considerable  radius  of  the  fields. 

The  following  table  gives  a  comparison  of  fixed  charges 
involved  in  power  transmission  and  fixed  charges  on  fuel 
transportation.  The  figures  relative  to  freight  rates  on  coal 
from  the  mines  to  the  point  of  consumption  have  been  cal- 
culated from  Canadian  freight  tariffs.  In  Western  Canada, 
the  average  freight  rate  on  coal  per  ton-mile  for  a  100-mile 
haul  is  a  trifle  over  15  mills. 

It  will  be  noted  from  the  table,  that  the  annual  loss  by 
transportation  of  fuel  from  the  mines  to  the  point  of  con- 
sumption (100  miles)  varies  from  $61,945  for  a  plant  of  5,000 
kw.  capacity,  to  .$346,674  for  one  of  20,000  kw.  capacity.  The 
conditions  assumed  in  this  table,  however,  are  for  a  constant 
power  load  for  24  hours  a  day,  and  the  comparison  would 
not  be  as  favourable  if  the  load  was  only  on  for  a  portion  of 
the  day. 

In  any  case,  the  figures  are  sufficiently  startling  to  war- 
rant an  investigation  being  made  as  to  the  possibilities  of  cen- 
tral power  plants  at  the  lignite  fields  in  Saskatchewan  as 
compared  with  the  present  method  of  hauling  bituminous 
coal  long  distances  by  rail  to  the  markets  in  central  Alberta 
and  Saskatchewan. 

Comparison  of  Fixed  Charges  Involved  in  Power  Trans- 
mission and  Freight  Charges  of  Fuel  Transportation 

Power  Station  at  Mines.    Distance,  100  Miles  from  Point 
of  Consumption.      Freight,  $0,015  Per    Ton  Mile.. 


Coal,  4.0  lbs.  per  kw.h. 

Central  Station  Capacity 


Details  of  Cons- 

5,000 

10,000 

20,000 

truction  and  Losses 

kw. 

kw. 

kw. 

Right   of  way; 

$60,000 

$60,000 

$60,000 

Cost  per   100  miles 

at  5% 

at  5% 

at  5% 

50  feet  wide. 

$  3,000 

$  3,000 

$  3,000 

Steel    tower  const'n. 

Cost   per   100  miles; 

$332,200 

$322,200 

$322,200 

Twin    circuit  towers 

at  9% 

at  9% 

at  9% 

not  including  copper 

.$29,898 

$29,898 

$29,898 

Conductor;  Cost  for 

most  economic 

$70,000 

$140,000 

$280,000 

line.  Copper  at 

at  6% 

at  6% 

at  6% 

14c  lb. 

$4,200 

$8,400 

$16,800 

Kw.hr.  loss  on  line; 

Cost  of  .$0.00.3  per 

kw.hr. 

$4,857 

$9,714 

$19,428 

Transformers; 

Equal  capacity  at 

each    end    of  line 

$150,000 

$300,000 

$600,000 

to  carry  load; 

at  15% 

at  15% 

at  15% 

Cost   $15.00   per  kw. 

$22,500 

$45,000 

$90,000 

Total  of  fixed 

charges  and  losses 

$64,455 

$96,012 

$159,126 

Freight  charges  one 

year's    coal  supply 

$126,450 

$252,900 

$505,800 

Loss    by  transporta- 

tion of  fuel   ...  . 

$61,945 

$156,788 

$346,674 
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The  Power  Situation  in  a  Western  City 

A  choice  of  many  power  sources— Steam  turbines  with  gas-fired  boilers 
are  favored — The  gas-engine  very  economical. 


The  pliciioinciial  dcvclopnicnt  of  tiic  (^ity  of  Calgary 
llireatens  to  result  in  an  acute  situation  with  regard  to  ade- 
quate supply  of  power  for  present  and  future  requirement. 
The  Board  of  Commissioners  however,  liave  been  quick  to 
realize  the  needs  of  their  rapidly  growing  city  and  sonic 
months  ago  engaged  the  firm  of  R.  A.  Ross  &  Company,  con- 
sulting engineers,  Montreal,  to  make  a  report  on  the  general 
situation.  This  report  was  recently  presented  and  inasmucii 
as  it  represents,  in  a  very  definite  manner,  a  most  interesting 
phase  in  western  power  development,  we  are  pleased  to  be 
alile  to  reproduce  it  in  full.    The  report  is  as  follows; — ■ 

Acting  under  your  instructions,  we  have  investigated  and 
beg  to  report  herein  upon  the  power  question  in  its  various 
Ijhases  in  the  city  of  Calgary. 

We  were  instructed  not  only  to  investigate  and  report 
upon  the  costs  of  power  to  be  obtained  from  several  sources, 
i)Ut  also  upon  the  power  demands  of  the  city,  and  to  recom- 
mend a  scheme  of  distril^ution  which  would  be  suitable  for  a 
rapidly  growing  western  muncipality. 

In  pursuance  of  these  instructions  our  Mr.  Ross  obtained 
in  Calgary  a  great  deal  of  detail  information  regarding  the 
power  situation,  the  probable  demands  for  power  and  the 
approximate  location  of  power  centres,  and  made  an  inspec- 
tion of  the  present  civic  power  plant. 

Up  till  the  present  we  have  been  dealing  with  all  the 
matters  referred  to  above  with  the  intention  of  embodying 
the  results  in  one  large  report,  but  as  the  power  situation  has 
become  very  acute,  and  it  becomes  advisable  for  you  to 
quickly  decide  upon  the  best  method  of  handling  this  situa- 
tion, we  deal  in  this  partial  report  only  with  the  question  of 
the  costs  of  power  developed  by  various  methods,  so  that  you 
may  make  your  decision  as  to  increases  quickly,  leaving  to  a 
later  report  all  further  matters  relating  to  the  power  demand 
at  present  and  in  future,  its  centre  of  location,  the  best 
methods  of  transmission  and  distribution,  and  the  lay-out  of 
an  underground  system,  etc. 

With  regard  to  the  amount  of  power  demand,  although 
this  will  be  dealt  with  in  another  report,  in  order  to  place 
you  in  possession  of  the  scale  of  your  requirements,  we  esti- 
mate that  in  ten  years,  when  the  city  of  Calgary  will  have 
attained  a  population  of  200,000,  you  will  have  an  output  (jf 
from  40  to  45,000  kilowatts. 

Under  Eastern  conditions  this  would  appear  an  exces- 
sive allowance,  but  we  might  call  attention  to  the  fact  that 
(1)  you  anticipate  bonusing  industries  by  means  of  cheap 
power,  which  will  inevitably  mean  a  large  demand  for  power 
for  industrial  purposes;  (2)  that,  owing  to  the  cheap  rates, 
electfic  light  will  be  universally  used,  and  (3)  that  your  out- 
put will  be  more  readily  absorbed  by  new  industries,  which 
are  not  committed  to  any  particular  method  of  power  deve- 
lopment as  in  older  established  municipalities,  where  the  in- 
dustries are  already  supplied  with  their  own  power  plants, 
all  of  which  will  tend  to  make  your  demands  much  higiier 
than  for  a  similar-sized  municipality  in  the  East. 

In  any  case,  however,  the  magnitude  of  your  requirements 
is  such  that  in  future  your  plant  should  be  increased  in  fairly 
large  units,  which  we  have  placed  at  5,000  kilowatts  eacii, 
and  if  our  expectations  as  regards  your  total  requirements 
be  met,  an  equipment  of  this  size  would  have  to  be  added 
about  every  year  and  one-half  on  the  average. 

Your  present  plant,  while  suited  to  past  needs,  is  en- 
tirely out  of  scale  for  future  requirements,  owing  to  the  small 
sijze  of  both  boiler  and  engine  units,  but,  inasmuch  as  it  is  in 


existence  and  will  liave  t(j  be  used,  whatever  source  of  power 
l)c  adopted  for  the  future,  we  have  left  it  out  of  consideration 
in  the  comparative  costs  of  power  to  fallow,  knowing  that  it 
will  add  to  each  the  same  amount,  and,  therefore,  not  effect 
the  relative  costs. 

This  report,  therefore,  may  be  understood  to  deal  only 
with  the  question  of  the  comparative  costs  of  power  from 
different  available  sources,  on  the  basis  of  a  plant  capacity 
of  45,000  kilwatts  eventually  equipped  with  5,000  kilowatt 
units. 

We  have  endeavored  to  place  these  sources  of  power  on 
as  directly  comparable  a  basis  as  possible,  and  have  assumed 
in  every  case  an  average  load  factor  of  50  per  cent.,  which  we 
feel  will  probably  be  attained,  owing  to  your  heavy  industrial 
loads  and  your  widely  extended  street  railway  system. 

In  all  the  estimates  and  figures  to  follow  we  have  con- 
sidered the  cost  of  power  developed  at  the  generator  ter- 
minals, but  have  not  allowed  for  switching,  transmission,  or 
any  other  item,  as  at  this  point  the  costs  of  the  different 
classes  of  power  are  more  directly  comparable  tlian  at  any 
other;  further,  we  have  assumed  in  every  case  that  the  plant 
will  be  located  in  its  present  position  at  Victoria  Park,  and 
increases  will  be  met  by  extensions  to  the  present. buildings. 
This  position  with  its  ready  access  to  water  and  coal  appears 
to  be  decidedly  the  most  favorable  we  have  seen  and  is 
situated  fairly  in  the  centre  of  the  load  which  may  be  anti- 
cipated. 

If,  howe\er,  another  site  should  be  determined  upon  than 
the  above,  this  will  not  appreciably  affect  the  relative  figures 
of  cost  of  power  given  herein. 

Sources  of  Power 

An  investigation  of  the  conditions  existing  in  Calgary 
reveals  several  sources  of  power,  which  we  consider  in  detail 
in  the  order  given  below: — 

(a)  Hydro-electric  power  by  contract  with  the  Calgary 
Power  Company; 

(b)  Power  obtained  from  coal  fired  boilers  and  steam 
turbine  generator  sets; 

(c)  Power  obtained  from  natural  gas-fired  boilers  and 
steam  turbine  generator  sets; 

(d)  Natural  gas  engines  operating  generators; 

(e)  Combination  of  coal-fired  boilers  and  steam  turbines 
with  power  from  the  Calgary  Power  Company; 

(f)  Combination  of  gas-fired  boilers  and  steam  turbines 
with  hydro-electric  power  from  the  Calgary  Power  Companj'. 

(g)  Natural  gas  engine  power  supplemented  by  power 
from  the  Calgary  Power  Companj'. 

(a)  Calgary  Power  Contract. 

There  is  under  negotiation  at  the  present  time  a  contract 
with  the  Calgary  Power  Company  at  the  following  rates; — 
For  the  first    5,000  horse  power,  $20  per  year 
For  the  next    1,000  horse  power,    25  per  year 
For  the  next    1,000  horse  power,   24  per  year 
For  the  next    1,000  horse  power    2;!  per  year 
For  the  next    1,000  horse  power    22  per  year 
For  the  next    1,000  horse  power   21  per  year 
Vov  all  over  10,000  horse  power   20  per  year 
llnder  this  contract  power  is  sold  to  the  municipality  at 
the  sub-station  of  the  Power  Company  in  t"algary,  and  pro- 
\ided  the  citj-  is  properly  safeguarded  against  interruptions, 
and  also  provided  that  tiie  load  is  such  that  this  power  can 
be  utilized  conlimiously  for  twenty-four  hours  per  day.  the 
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contract  is  a  good  one  for  the  city  to  enter  into;  if,  however, 
the  power  is  iinrehable  and  no  effective  guarantees  can  be 
obtained,  the  contract  is  not  a  good  one  for  the  city;  further, 
if  the  city  does  not  use  this  power  for  twenty-four  hours  a 
day  the  contract  becomes  of  lessened  value — by  way  of  illus- 
tration— if  the  cost  ;it  per  horse  power,  which  is 
ct|uivaient  to  $::-t..j()  per  kilowatt  year,  can  be  used  twenty- 
four  h(Uirs  a  day  and  three  hundred  and  sixty-h\  e  days  in  the 
year,  nialcing  in  all  8,7  60  hours,  the  cost  per  kilowatt  hour 
will  be  0.4c.  If,  however,  the  average  use  is  only  50  per  cent, 
of  ihv  hi. in  -  al)!ive.  then  the  cost  per  kilowatt  hour  is  0.8c — 
ti-c  lalur  living  al)i>\c  what  power  can  be  produced  for  from 
several  other  sources,  as  will  be  seen  later. 

As  a  matter  of  fact,  the  loads  which  you  will  have  within 
a  year  will  al)sorb  this  power  for  the  full  twenty-four  hours, 
so  that  our  recommendation  in  this  regard  is  to  accept  the 
contract,  provided  safeguards  are  introduced  against  iiiter- 
ruptions,  and  that  if  the  service  is  as  unreliable  in  the  future 
as  it  has  been  in  the  past,  then  that  the  contract  may  l)e  can- 
celled. 

(b)  Steam  Generated  from  Coal. 

Under  this  head  we  have  estimated  upon  5,000  kw.  units 
as  follows; — ■ 

Boiler  plant  in  500  horse  power  units,  with  sui)erheater, 

economiser,  stokers,  feed  water  heaters,  feed  pumps  and  draft 

fans,  with  stack,  equipped  with  coal  bunkers  and  coal  and 

ash-conveyors; 

« 

Engine  plant  to  consist  of  one  5,000  kilowatt  steam  tur- 
bine, with  surface  condenser,  air  and  circulating  pumps,  oper- 
ating at  a  pressure  of  150  lljs.  at  throttle,  100  degrees  of 
superheat'  and  twenty-six  inches  of  vacuum  together  with 
the  necessary  motor-driven  exciters. 

The  above  general  specifications,  which  is  intended  to 
cover  a  modern  economical  equipment,  may  be  varied  in  a 
number  of  ways  when  further  study  is  given  to  the  matter. 
As  it  stands,  however,  it  is  complete  enough  for  use  for 
comparatixe  purposes  with  power  produced  in  other  ways. 

W  e  ha\  e  estimated  for  each  increase  of  plant  in  the  capi- 
tal and  operating  costs  and  fixed  charges,  the  details  of  which 
are  gi\en  in  Tabic  I.  In  making  up  these  estimates  we  have 
used  the  prices  paid  for  labor  in  ynur  present  plant,  and  for 
fuel  ha\e  used  the  average  price  of  coal  under  present  con- 
ditions,    i-'rnm  the  table  you  will  see  tliat — 

(1  )  The  capital  costs  are  estimated  at  $4(5. 00  per  kilowatt; 

(2)  The  costs  per  kilowatt  year,  on  a  50  per  cent,  load 
factor  basis  vary  from  $37.20  to  $:;2.:;G; 


(3)  The  costs  per  kw.h.  on  a  50  per  cent,  load  factor 
basis,  vary  from  0.85c  to  0.74c. 

(c)  Power  from  Gas-Fired  Boilers. 

In  this  case  the  plant  will  be  identical  with  that  describ- 
ed in  case  (b)  above,  with  the  exception  of  the  omission  of 
stokers  and  coal  bunkers,  but  with  the  addition  of  gas 
fnirners  aijd  plain  grates,  by  means  of  which  boilers  may  be 
hand-fired  with  coal  should  occasion  arise.  We  have  used 
the  same  unit  labor  prices  as  in  the  case  of  coal-fired  boilers, 
hut  have  changed  the  boiler-room  labor  to  allow  for  the  use 
of  gas  in  place  of  coal. 

The  gas  we  have  assumed  as  costing  15c  per  thousand 
culjic  feet  of  1050  B.t.u.  gas,  and  have  made  due  allowance 
in  the  consumption  for  its  superior  efficiency  per  B.t.u.  over 
that  of  coal,  due  to  the  fact  that  it  may  be  burned  with  a 
smaller  excess  of  air;  that  the  boilers  do  not  become  fouled 
with  soot;  that  banking  is  more  economically  carried  out; 
and  that  loss  of  coal  from  the  grates  is  eliminated. 

Table  II.  summarizes  the  results,  from  which  it  will  be 
seen  that — ■ 

(1)  The  capital  costs  are  $45.00  per  kw. ; 

(2)  The  operating  costs  per  kilowatt  year  on  a  50  per 
cent,  load-factor  basis,  vary  from  $31.38  to  $37.34; 

The  cost  per  kilowatt  hour,  at  50  per  cent,  load  factor, 
varies  from  0.71c  to  0.62c. 

(d)  Natural  Gas  Engine  Plant. 

(1)  The  capital  cost  per  kilowatt  is  $91.00; 

(2)  The  cost  per  kilowatt  year,  at  50  per  cent,  load  fac- 
tor will  vary  from  $26.46  to  $34.13; 

(3)  The  cost  per  kilowatt  hour,  at  50  per  cent,  load  fac- 
tor will  vary  from  0.60c  to  0.55c. 

The  figures  are  given,  in  detail,  in  Table  III. 

(e)  Combined  Coal-Fired  Boilers  and  Calgary  Power  Co. 
I'nder  this  head  we  have  assumed  that  one  of  the  5,000 

kilowatt  units,  as  indicated  in  case  is  omitted,  and  power 

to  that  extent  purchased  from  the  Calgary  Power  Company, 
under  the  contract  prices  which  are  given  in  case  (a). 

If  that  contract  be  accepted  you  will  have  to  pay  imme- 
diately for  5,000  horse  power  and  have  the  right  to  take  addi- 
tional power  as  required.  We  have  therefore  assumed  that 
you  finally  take  from  them  5,000  kilowatts,  or  6,667  horse 
power,  and  that  this  power  is  used  for  twenty-four  hours  on 
the  base  of  the  load  curve  and  that  the  remainder  of  your 
requirements  are  met  by  the  use  of  steam  turbine  generating 
sets  and  coal-fired  boilers,  as  in  case  (b). 

Under  this  condition,  with  the  average  load  factor  at  50 


Table  I. — Capital  and  Operating  Costs: — Steam  Plant  Coal  Fired 


No.  of  Units  

1 

2 

4 

5 

6 

7 

■  8 

9 

5,000  kw. 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

Capital  cost 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

Buildings,  etc.  . .  . 

.  .  34,610 

69.220 

103,830 

138,440 

173,050 

207,660 

342,370 

376,880 

311,490 

Boilers,  etc  

.  .  78,000 

156,000 

2:;4,o()o 

312,000 

390,000 

468,000 

546,000 

624,000 

703,000 

Engines,,  etc  

.  .  93,250 

186.500 

279,750 

373,000 

466,250 

559,500 

653,750 

746,000 

839;350 

Engineering 

contingencies. 

.  .  25,733 

51,465 

77,198 

102,930 

128,663 

154,395 

180,138 

305,860 

331,593 

Total  

231,593 

463,185 

694,778 

926,370 

1,157,963 

1,389,555 

1,631,148 

1,853,740 

3,084,333 

Operating  costs 

Coal  

120,560 

241,120 

361,680 

482,340 

602,800 

733,360 

843,920 

964,480 

1,085,040 

Labour   

30.036 

30,036 

31,934 

40. 3,51 

44,950 

46,270 

49,920 

49,930 

53,767 

Supplies,  etc  

3,000 

6,000 

9,000 

12,000 

15,000 

18,000 

21,000 

24,000 

27,000 

Maintenance   ...  . 

4,632 

9,264 

13,896 

18,538 

33,l(i0 

27,792 

33,424 

37,056 

41,688 

Depreciation 

.  .  ,  11,580 

23,160 

34,740 

46,320 

57,900 

69,480 

81,060 

93,640 

104,820 

Total    operating  . 

.  .  169,808 

309,580 

451,250 

599,439 

743.810 

884,903 

1,028,324 

1,168,096 

1,310,715 

23,1  (iO 

34,740 

46,320 

57,900 

69,480 

81,060 

92,640 

104,220 

Sinking  fund  ...  . 

4,632 

9.2()4 

13,896 

18,528 

33,160 

37,792 

33,424 

37,056 

41,688 

Total  

..  186,020 

342.004 

499.886 

664,287 

824,870 

983,174 

1,141,808 

1,297,792 

1,456,623. 

50  per  cent,  load  factor 

Cost  per  kw.h.  . .  . 

0.85 

0.78 

0.76 

0.76 

0.75 

0.75 

0.74 

0.74 

0,74 
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Table 

II. — Capital  and  Operating  Costs: — Steam 

Plant,  Gas-Fired 

No.  of  Units  .... 

1 

3 

:! 

4 

5 

6 

7 

8 

9 

10,000 

15,000 

30,000 

25,000 

30,000 

.35,000 

40,000 

45,000 

Capital  cost 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

Building,  etc.  . .  . 

Ii4,f)]  0 

69,220 

103,830 

138,440 

173,050 

307,660 

242,270 

OTi:  QQf\ 

'til    A  {\{\ 

Boilers,  etc.   . .  . 

70,500 

141,000 

211,500 

382,000 

353,500 

433,000 

493,500 

504,000 

634,500 

Engines,  etc.  . .  . 

95,750 

191,500 

287,350 

383,000 

478,750 

574,500 

670,350 

706,000 

oh  1,75U 

Engineering 

contingencies  . 

.   .  25,108 

50,215 

75,333 

100,430 

185,538 

1 50,645 

175,753 

n  /A  f\  a  t*  fx 

200,8(j0 

225,968 

Total  

235,908 

451,935 

677,903 

903,870 

1,139,838 

1,353,805 

1,581,773 

1 ,807,740 

Operating  costs 

Gas   

98,550 

197,100 

295,650 

394,200 

493,750 

591,300 

689,850 

788,400 

886, 9d0 

Labour   

33,748 

23,748 

23,748 

29,381 

30,330 

31,650 

31,650 

31,650 

31,650 

Supplies,  etc.  . .  . 

3,000 

6,000 

9,000 

12,000 

15,000 

18,000 

21,000 

24,000 

27,000 

Maintenance   . .  . 

4,520 

9,040 

13,560 

18,080 

32,600 

37,120 

31,640 

36,160 

40,680 

Depreciation   . .  . 

11,298 

22,596 

33,894 

45,193 

56,490 

67,788 

79,086 

90,384 

101,682 

Total  operating 

.  .  .  141,116 

258,484 

375,852 

498,853 

617,170 

735,858 

853,226 

970,594 

1,087,960 

Interest   

11,298 

22,596 

33,894 

45,193 

56,490 

67,788 

79,086 

90,384 

1  rv  1  coo 
101,00^ 

binking  tund  . .  . 

.  .  .  4,520 

9,040 

13,560 

18,080 

23,600 

27,120 

31,640 

4U,D!5U 

Total  

.  .  .  156,934 

290,120 

423,306 

563,135 

696,360 

830,766 

963,952 

1,097,138 

1.230.322 

50  per  cent,  load 

factor 

Cost  per  kw.h.  . 

.    ...  0.71 

0.66 

0.64 

0.64 

0.64 

0.63 

0.63 

0.62 

0.62 

per  cent.,  and  with  the  hydro  power  purchased  being  assumed 
as  used  on  a  100  per  cent,  load  factor,  the  load  factor  of  the 
steam  plant  is  one  which  will  vary  with  every  additional  in- 
crease of  plant,  beginning  with  20  per  cent,  and  running  up 
to  44  per  cent.,  for  which  due  allowances  have  been  made  in 
the  costs. 

It  will  be  seen  that  the  ef¥ect  of  the  purchase  power  from 
the  Calgary  Power  Company  is  to  decrease  costs  very  ma- 
terially at  the  start,  but  thereafter  the  amount  purchased  be- 
comes such  a  small  portion  of  your  whole  requirements  that 
the  effect  is  not  great. 

The  details  of  capital  and  operating  costs  are  given  for 
tlie  various  demands  in  Table  IV.,  from  which  it  will  be 
seen  that— 

(1)  The  costs  per  kilowatt  year  vary  from  $26.34  to 
$30.45,  on  a  50  per  cent,  load  factor  basis; 

(2)  The  costs  per  kilowatt  hour,  at  50  per  cent,  load 
factor,  vary  from  0.53c  to  0.70c. 

(f)  Combined  Gas-fired  Boilers  and  Calgary  Power  Co. 

The  costs  of  power  have  been  estimated  in  this  case 
under  the  same  conditions  as  for  case  (e),  substituting  gas 
for  coal  as  fuel  under  the  boilers. 

As  before,  the  steam  turbine  sets  supply  all  the  power 


demands  of  the  City  over  and  above  the  5,000  kw.  purchased 
from  the  Calgary  Power  Company. 

The  changing  load  factors  on  the  steam  plant  occur  as- 
before  and  have  been  taken  into  consideration. 

Table  V.  gives  the  figures  of  capital  and  operating  costs 
under  these  conditions,  from  which  it  will  be  seen  that — 

(1)  The  cost  per  kilowatt  year,  on  a  50  per  cent,  load 
factor  basis,  varies  from  $24.09  to  $26.18; 

(2)  The  cost  per  kw.h.  on  a  50  per  cent,  load  factor 
basis,  varies  from  0.50c  to  0.60c. 

(g)  Gas  Engines  and  Calgary  Power  Company 

The  costs  of  power  has  been  estimated  in  this  case  under 
the  same  assumptions  as  in  the  previous  cases,  (e)  and  (f). 
except  that  gas  engines  are  substituted  for  boilers  and  steam 
turbine  sets,  and  supply  all  the  power  requirements  of  the 
city  over  and  above  the  5,000  kilowatts  purchased  from  the 
Calgary  Power  Company,  as  in  the  other  cases. 

The  changing  load  factors  on  the  gas  engines  also  occur 
as  in  the  previous  cases,  and  have  been  taken  into  considera- 
tion in  the  estimates — the  details  of  which  are  shown  in 
Table  VI.    It  will  be  seen  from  this  table  that — 

(1)  The  cost  per  kilowatt  year,  at  50  per  cent,  load  fac- 
tor, varies  from  $25.08  to  $24.72; 


Table  III.— Capital  amd  Operating  Costs:— Gas  Engine  Plant 


No.  of  units  

3 

4 

6 

8 

10 

12 

14 

16 

18 

Capacity  

5,000  kw. 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40.000 

45,000 

Capital  cost 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

Building,  etc   

78,900 

157,800 

236,700 

315,600 

394,500 

473,400 

552,300 

631,200 

710,100 

327,500 

655,000 

982,500 

1,310,000 

1,637,500 

1,965.000 

3.292.500 

2.620.000 

2,947,500 

Engineering 

contingencies  . .  . 

50,800 

101,600 

152,400 

203,300 

354,000 

304,800 

355,600 

406,400 

457,200 

Total  

457,200 

914,400 

1,371,600 

1,828,800 

2,286,000 

2,743,200 

3,200,400 

3,657,600 

4.114,800 

Operating  costs 

Gas  

45,990 

91,980 

137,970 

183,960 

239,950 

275,940 

321,930 

367.920 

413.910 

Labour   

15,329 

15,339 

17,549 

21,886 

24,306 

26,326 

28,546 

30.766 

32.986 

Supplies,  etc  

7,000 

14,000 

31,000 

28,000 

35,000 

42,000 

49,000 

56.000 

63,000 

Maintenance    ...  . 

9,144 

18,388 

27,433 

36,576 

45,730 

54,864 

64,008 

73,152 

S2.296 

Depreciation    ...  . 

22,860 

45,730 

68,580 

91,440 

114,300 

137,160 

1 60.020 

182,880 

205,740 

Total   operating    . . 

100,323 

185,317 

372,531 

361,863 

449,276 

536,290 

623.504 

710,718 

797.932 

Interest   

32,860 

45,720 

68,580 

91,440 

1 14,300 

137,160 

160,020 

182,880 

205,740 

Sinking  fund  

9,144 

18,288 

37,432 

36,576 

45,720 

54,864 

64.008 

73,152 

82.396 

Total  

133,337 

249,325 

368,543 

489,878 

609,296 

720.314 

847,532 

966.750 

1.085.968 

50  per  cent,  load  fac 

tor 

Cost  per  kw.h  

0.60c 

0.57c 

0.56c 

0.56c 

0.56c 

0.55c 

0.55c 

0.55c 

0.55c 
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Table  IV.- 


-Capital  and  Operating  Costs — Combined  Calgary  Power  Company 
Service  and  Steam — Coal  Fired 


No.  of  steam  units  . 

0 

1 

2 

3 

4 

5 

6 

7 

8 

Power  generated  . . 

.     0  kw. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

Power  purchased  . 

.  5,000  kw. 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

Load  factor  of 

% 

% 

% 

% 

% 

% 

% 

% 

% 

S3^stem  .   

60 

50 

"50 

50 

50 

50 

50 

50 

Steam  plant  

30 

25 

33 

37^ 

40 

41 J/^ 

43 

44 

Capital  cost  of 

$ 

$ 

$ 

$ 

$ 

$  . 

$ 

$ 

Steam  plant  

231,593 

463,185 

694,778 

926,370 

1,157,963 

1,389,555 

1,631,148 

1,852,740 

Operating  cost 

Coal  

53,597 

130,205 

353,979 

377,753 

501,661 

625,301 

748,674 

873,850 

Labour   

20,565 

23,193 

37,457 

33,035 

36,243 

37,183 

40,028 

43,038 

Supplies 

3,000 

6,000 

9,000 

12,000 

15,000 

18,000 

21,000 

34,000 

Maintenance  

4,632 

9,264 

13,896 

18,528 

23,160 

27,793 

33,434 

37,056 

Depreciation  

11,580 

33,160 

34,740 

46,320 

57,900 

69,480 

81,060 

93,640 

Total  operating  . .  . 

93,374 

191,822 

.  339,072 

487,626 

633,964 

777,755 

936,186 

1,069,574 

Interest   

11,580 

23,160 

34,740 

46,320 

57,900 

69,480 

81,060 

93,640 

Sinking  fund   ...  . 

4,632 

9,364 

13,896 

18,528 

33,160 

37,793 

33,434 

37,056 

Total  

109.586 

334,346 

387,708 

552,474 

715,024 

875,037 

1,039,670 

1,199,370 

Cost  of  purchased 

power  

.  171.000 

171,000 

171,000 

171,000 

171,000 

171,000 

171,000 

171,000 

171,000 

Total  

280,586 

395,246 

558,708 

723,474 

886,024 

1,046,027 

1,210,670 

1,370,270 

Cost  per  kw.h  

0.53c 

0.60c 

0.64c 

0.66c 

0.67c 

0.68c 

0.69c 

0.70c 

(2)  The  cost  per  kilowatt  hour,  at  50  per  cent,  load  fac- 
tor, \aries  from  0.52c  to  0.57c. 

Producer  Gas  Power 

It  will  be  noted  that  no  estimates  have  been  made  nor 
curves  shown  for  the  cost  of  power  from  producer  gas  made 
at  the  works  and  utilized  in  producer  gas  engines,  the  reason 
being,  as  very  small  amount  of  figuring  will  indicate,  that  the 
cost  of  producer  gas  at  the  prices  which  you  have  to  pay 
for  coal  is  greater  than  that  of  natural  gas  at  15  cents.  To 
illustrate  this  matter  we  would  call  attention  to  the  follow- 
ing figures — 

Natural  gas,  of  1050  B.t.u.  as  furnished  the  municipality 
at  15  cents  per  thousand  gives  the  following  result: — • 

1000  B.t.u.  X  1000  cubic  feet  =  1,000,000  B.t.u.  for  15  cents 
=  66,666  B.t.u.  for  1  cent. 

If  producer  gas  be  used  a  battery  of  producers  will  have 
to  be  provided  in  addition  to  the  gas  engines,  which  are 
allowed  for  in  the  case  of  natural  gas,  and  the  fixed  charges 
on  these  will  have  to  be  paid  together  with  the  interest,  sink- 


ing fund,  etc. — all  additional  to  the  cost  by  the  use  of  natural 
gas  engines. 

It  results,  therefore,  that  a  considerable  saving  will  have 
to  be  made  in  the  cost  of  producer  gas  per  thousand  cubic 
feet  in  order  to  make  up  for  this  increase.  If  we  assume  a 
producer  efficiency  of  80  per  cent.,  which  is  high,  the  follow- 
ing table  indicates  the  prices  which  would  have  to  be  paid 
per  ton  for  coal  at  the  plant  in  order  to  produce  66,666  B.t.u. 
for  one  cent,  as  is  the  case  of  natural  gas.  Column  No.  1, 
Table  VII.,  indicates  heating  value  per  pound  of  coal;  column 
No.  3  indicates  the  heat  value  in  the  gas  produced  from  one 
pound  of  coal;  column  No.  3,  price  per  ton  which  woulc 
equate  with  natural  gas  price. 

Table  VIL 
B.t.u. 

gas 
11,200 
10,400 
9,600 
8,800 


B.t.u.  per 
pound  coal 
14,000 
13,000 
12,000 
11,000 


Equivalent 
cost  per  ton 
$3.36 

3.12 

2.88 

2.64 


Table  V. — Capital  and  Operating  Costs — Combined  Calgary  Power  Company 

Service  and  Steam  Gas  Fired 


No.  of  Steam  Units. 

0 

1 

2 

3 

4 

5 

6 

'  7 

8 

Power  generated  . .  . 

0  kw. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

Power  purchased    . .  . 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

Load  factor  of  system 

60% 

50% 

50% 

50% 

50% 

50% 

50% 

50% 

Load  factor  of  steam 

plant  

20% 

35% 

33% 

37^% 

40% 

41  H% 

43% 

44% 

Capital  cost  of 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

steam  plant  . .  . 

225,968 

451,935 

677,903 

903,870 

1,129,838 

1,355,805 

1,581,773 

1,807,740 

Operating  cost 

Gas  

41,588 

102,492 

203,323 

302,154 

402,084 

501,989 

601,647 

701,714 

Labour   

17,781 

.18,657 

21,972 

23,848 

36,139 

26,139 

38,335 

28,335 

Supplies   

3,000 

6,000 

9,000 

13,000 

15,000 

18,000 

21,000 

24,000 

Depreciation   

11,298 

23,596 

33,894 

45,192 

56,490 

67,788 

79,086 

90,384 

Maintenance   

4,520 

9,040 

13,560 

18,080 

22,600 

27,120 

31,640 

36,160 

Total  operating  ...  . 

78,187 

158,785 

280,749 

400,274 

532,313 

641,036 

761,700 

880,593 

Interest  

11,298 

23,596 

33,894 

45,192 

56,490 

67,788 

79,086 

90,384 

Sinking  fund   

4,520 

9,040 

13,560 

18,080 

22,600 

37,130 

31,640 

36,160 

Total  

94,005 

190,431 

338,203 

463,546 

601,403 

735,944 

872,434 

1,007,137 

Cost  of  purchased 

power   1 

71,000 

171,000 

171,000 

171,000 

171,000 

171,000 

171,000 

171,000 

171,000 

Total  

265,005 

361,431 

499,203 

634,546 

772,403 

906,944 

1,043,434 

1,178,137 

Cost   per   kw.h.    ,  . . 

0.50c 

0.55c 

0.57c 

0.58c 

0.59c 

0.59c 

0.60c 

0.60c 
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Table 

VL — Capital 

and  Operating  Costs — Combined  Calgary  Power  Company 

Service  and  Gas 

Engine  Plant 

No.  of  gas  units   . . 

.  0 

a 

4 

G 

8 

10 

12 

14 

Power  generated  . .  . 

0  kw. 

5,000 

1  (),()()() 

15,000 

20,000 

25,000 

30,000 

35,000 

Power  purchased 

.  .'),000 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

Load  factor  of  system 

60% 

50% 

50% 

50% 

50% 

50% 

50% 

Load  factor  of  gas 

plant   

20% 

25% 

33% 

37H% 

40% 

41^4% 

43  7o 

Capital  cost  of  gas 

$ 

$ 

$ 

$ 

$ 

plant   

457,200 

914,400 

1,371,600 

1,838,800 

2,286,000 

2,743,200  3 

,200.400 

Operating  cost 

Gas  

19,710 

49,275 

98,550 

147,825 

197,100 

346,375 

295,650 

Laijour  . 

12,2:i:i  . 

12,2:i:i 

17,549 

17,549 

24,106 

24,106 

28,540 

Supplies 

7,000 

14,000 

21,000 

28,000 

35,000 

42,000 

49,000 

Maintenance   

9,144 

18,288 

27,432 

36,576 

45,720 

54,864 

64.008 

Depreciation   

22,860 

45,720 

68,580 

91,440 

114,300 

137,160 

160.030 

Total  operating  . .  . 

70,947 

141,:!16 

231,111 

321,390 

416,236 

504,505 

597,334 

Interest   

22,860 

45,720 

68,580 

91,440 

114,300 

137,160 

1 60,030 

Sinking  fund   

9,144 

18,288 

27,432 

36,576 

45,720 

54,864 

64.008 

Total  . .  .■   

102,951 

205,324 

329,123 

449,406 

576,246 

696,529 

831,252 

Cost  of  purchased 

power  

.171,000 

171,000 

171,000 

171,000 

171,000 

171,000 

171,000 

171,000 

Total   

27;i,951 

376,324 

500,123 

620,406 

747,346 

867,529 

993,352 

Cost  iier  kw.h  

0.52c 

0.57c 

0.57c 

0.57c 

0.57c 

().57c 

0.57c 

10,000  8,000  2.40 

9,000  7,200  2.16 

It  v\fill  be  seen  from  the  above  that  you  cannot  purchase 
coal  at  your  plant  of  the  heat  values  given  at  any  such  price 
as  will  enable  producer  gas  to  compete  with  natural  gas  on 
the  basis  of  fuel  alone,  and  when  it  is  considered  that  in  ad- 
dition a  capital  investment  will  have  to  be  made  in  the  pro- 
ducer plant,  which  is  not  necessary  in  the  case  of  natural 
gas  and  the  fixed  charges  paid  on  this  capitalization,  together 
with  additional  attendance  necessary  for  firing,  scrubbing 
and  cleaning  gas,  etc.,  added,  it  is  quite  evident  that  if  gas 
engines  are  to  be  used  at  all  natural  gas  is  the  proper  fuel. 

Inasmuch  as  this  producer  question  has  been  raised  very 
sharply,  we  expect  to  supplement  this  report  with  another 
one,  dealing  with  the  producer  gas  situation,  but  the  above 
should  be  sufficient,  without  any  further  details,  to  indicate 
its  standing  in  the  discussion. 

Hydraulic  Power  From  Bow  River 

A  scheme  has  been  brought  forward  by  the  Alberta 
Development  Company  to  utilize  the  fall  of  the  Bow  liiver, 
below  St.  George's  Island.  Certain  maps  and  information 
have  been  given  us  in  dealing  with  this  matter — the  idea  being 
that  the  city  should  either  purchase  the  rights  and  construct 
the  four  plants  necessary  or,  possibly,  purchase  power  from 
the  company,  they  making  their  own  installation. 

If  power  can  l)e  purchased  from  this  company  at  the 
same  rates  and  under  the  same  conditions  as  the  proposed 
contract  between  the  Calgary  Power  Company  and  the  muni- 
cipality, it  should  be  acceptable  to  the  city, -and  as  the  re 
ports  of  the  company  indicate  that  at  $25.00  per  h.p.  year  they 
can  make  a  reasonable  profit,  there  ought  to  be  no  difficult) 
in  having  the  scheme  financed  on  the  liasis  of  a  contract  witii 
the  city,  and  the  city  would  be  safe  enough  in  offering  them 
the  same  terms  that  they  have  to  the  Calgary  Power  Com- 
pany. 

As  regards  the  matter  of  the  city  taking  over  the  rights 
and  constructing  the  power  plants;  the  information  is  not  in 
sufficient  detail  to  enable  us  to  recommend  the  city  in  this 
regard,  but  we  are  making  a  fuller  study  of  the  matter,  and 
will  report  more  in  detail  later.  In  the  meantime,  however, 
we  know  enough  to  be  certain  that  this  power,  even  if  deve- 
loped, can  not  affect  the  recommendation  contained  herein, 
as  it  could  not  possibly  be  ready  for  use  for  a  couple  of  years 


.  16 
40,000 
5,000 
.-,0% 

44% 
$ 

3,057,600 

344,925 
28,540 
56,000 
73,3.52 
182,880 
685,503 
182,880 
73,152 
.  941,535 

171,000 
1,112,535 
0.565c 

at  least,  and,  in  the  meantime,  an  additional  plant  must  be 
purchased  to  meet  imminent  needs. 

Summing  Up 

The  details  of  power  costs  under  different  methods  of 
production  being  given,  each  under  its  own  head,  final  results 
are  summarized  on  the  sheet  annexed,  entitled,  "Curve  of 
Cost  of  Power  at  Generator  Terminals,"  and  the  vital  facts 
are  much  more  readily  grasped  by  an  inspection  of  this  sheet 
than  by  the  individual  tables;  and  it  should  be  noted  that, — ■ 

(1)  The  scale  is  a  very  large  one,  so  that  differences  in 
cost  appear  to  be  exaggerated  upon  first  inspection; 

(3)  In  every  case  a  load  factor  of  50  per  cent,  has  been 
used.  A  different  load  factor  would  change  results— a  lower 
load  factor  favoring  steam  and  a  higher  gas; 

(3)  Power  purchased  at  $26.00  per  h.p.  and  used  24  hours 
per  day  reduces  the  cost  of  all  systems  up  to  15,000  kw.  but 
is  beaten  thereafter  by  the  gas  engine  alone — the  difference, 
however,  being  only  about  .02  of  a  cent  per  kilowatt  hour; 

(4)  In  the  curve  the  costs  in  dollars  per  kw.  year  and 
per  h.p.  year  are  also  given  at  the  same  load  factor. 

Recommendations 

(_)ur  recommendations  are: — 

(1)  To  conclude  a  contract  with  the  Calgary  Power  Com- 
pany on  the  basis  set  forth  above,  provided  reliable  service 
is  guaranteed; 

(3)  To  purchase  for  immediate  use  steam  turbines  and 
boilers,  as  this  is  considered  the  only  quick  solution  of  the 
power  situation,  which  is  critical  at  the  present  time  and 
may  be  intoleralile  next  winter  unless  something  is  done 
quickly; 

(3)  For  future  extensions  thereafter,  if  there  is  no  change 
in  tiie  art  in  the  next  few  years,  steam  turliines  with  gas-fired 
boilers  will  lie  our  recommendation,  in  spite  of  the  greater 
ecnnoni}'  of  the  gas  engine. 

(4)  Should  the  development  of  the  gas  engine  or  gas 
turbine  or  some  other  improvement,  render  it  possible  to 
utilize  other  sources  of  power  than  that  recommended,  there 
will  be  no  difficulty  in  introducing  it  later  when  it  is  ripe. 

Our  recommendations  are  as  above  in  spite  of  the  fact 
that  the  gas  engine,  from  a  power  standpoint,  is  the  cheapest. 

In  combination  with  hydro  power  steam  from  gas-fired 
boilers  is  cheaper  than  hydro  and  gas  engine  up  to  20.000 
kilowatts.     The  natural  gas  engine  is  hampered  as  follows: — 
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(1)  The  great  capital  investment  being  100  per  cent,  more 
than  for  steam  equipment; 

(2)  The  whole  service  will  depend  upon  the  integrity  of 
?.  pipe  line  172  miles  long; 

(3)  Tlie  large  gas  engine  is  not  in  such  a  stage  of  deve- 
lopment as  yet  as  will  insure  its  success  in  your  plant,  and 


.05 
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Curves  showing  cost  of  power  at  generator  Terminals. 

the  use  of  smaller  units  would  increase  the  capital  and  oper- 
ating costs  considerably  over  those  indicated  in  our  report. 

The  advantages  of  steam  as  compared  with  gas  in  this  case 
are  as  follows: — 

(1)  The  decreased  capital  cost  involved; 

(2)  The  utilization  of  natural  gas  with  coal  as  a  standby 
in  case  of  failure  of  pipe  line; 

(3)  The  establishment  of  a  plant  in  which  every  item  has 
been  tried  out  for  years  and  in  which  no  experimenting  is 
necessary; 

(4)  The  greater  probability  of  quick  deliveries  of  ap- 
paratus. 

In  conclusion  we  desire  to  call  your  attention  to  the 
necessity  for  immediate  action  in  connection  with  this  matter. 
By  next  fall  you  will  have  a  load  of  12,000  kw.  and  your 
equipment  at  the  present  time  is  sufficient  for  only  about 
6,000  kw.  If  a  contract  be  concluded  with  the  Calgary  Power 
Company  you  will  have  an  additional  amount  of  power  of 
:j,70()  kw.  There  will,  however,  have  to  be  purchased  in  any 
case  2, .500  kw.  of  equipment  of  some  kind,  and,  if  the  power 
contract  be  not  concluded,  there  will  have  to  be  purchased  a 


total  amount  of  6,000  kw.  as  the  loads  will  approximate  12,000 
kw.  by  about  the  first  of  November  next,  and  you  have  vir- 
tually six  months  in  which  to  order,  have  built,  and  installed 
this  entire  equipment — a  time  altogether  too  short  already. 

There  is  only  one  solution  of  this  matter,  and  that  is  for 
immediate  requirements,  steam  turbines  with  gas-fired  boilers, 
as  gas  equipment  can  by  no  possibility  be  got  within  that 
time. 

If  you  wish  to  investigate  further  the  producer  gas  en- 
gine proposition  for  future  extensions,  this  can  easily  be 
done,  but  to  delay  the  installation  of  the  present  necessary 
plant  further  on  this  account  is  fatal. 


Personal 

Mr.  Geo.  C.  Burnham  has  severed  his  connection  with 
the  firm  of  Kilmer,  Pullen  &  Burnham,  Limited,  Toronto. 

Mr.  T.  H.  Nicholson,  of  the  Bell  Telephone  Company, 
will  be  nominated  for  president  of  the  Montreal  Society  by 
the  nominating  committee.    There  are  now  360  members. 

Mr.  C.  H.  Mitchell,  C.E.,  of  the  firm  of  C.  H.  and  P.  H. 
Mitchell,  consulting  engineers,  Toronto,  has  been  appointed 
a  member  of  the  Board  of  Governors  of  the  University  of 
Toronto. 

Mr.  F.  Jno.  Bell,  general  manager  of  the  Canada  Wire  & 
Cable  Company,  sailed  for  London,  Eng.,  May  17,  by  S.S 
Corsican,  on  business  connected  with  his  company.  Mr.  Bell 
will  be  absent  six  weeks  or  more. 

Mr.  R.  A.  Becker  has  been  appointed  supervisor  of  sig- 
nals on  the  Eastern  Lines  of  the  G.  T.  R.  Company,  having 
charge  of  interlocking  plants,  automatic  signals,  electric 
crossing  bells,  etc.,  with  headquarters  at  Montreal. 

Mr.  Jas.  Veitch,  formerly  of  Bruce,  Peebles  Electric 
Company,  Edinburgh,  and  latterly  on  the  staff  of  the  Don- 
aldson Liner  S.S.  Cassandro,  has  joined  the  engineering  staff 
of  Mr.  Chas.  E.  Gray,  consulting  electrical  engineer,  1005 
I'nion  Trust  Building,  Winnipeg. 

Mr.  W.  D.  Murrin  until  lately  connected  with  the  Lon- 
don (Eng.)  United  Railway  has  succeeded  Mr.  S.  P.  Thomp- 
son as  mechanical  superintendent  of  the  British  Columbia 
Electric  Railway  Company.  Mr.  Thompson,  who  came  from 
New  York,  has  returned  to  that  city  to  enter  into  partner- 
ship with  Mr.  Roosevelt,  who  was  formerly  transportation 
manager  of  the  B.  C.  Electric  system. 

Mr.  George  H.  Harper,  chief  engineer  and  manager  of 
the  Brandon  Gas  &  Power  Company,  which  is  one  of  the 
holdings  of  the  Continental  Gas  and  Electric  Corporation,  has 
been  promoted  to  the  position  of  chief  gas  engineer  of  the 
company  at  Cleveland.  Mr.  Roy  Milhren,  .formerly  of  the 
Public  Service  Company,  of  North  Illinois, 
Wisconsin  University,  has  taken  the  place 
Harper  in  Brandon. 

Mr.  W.  F.  Graves,  late  superintendent  of  track  of  the 
Chicago  City  Railway  Company,  has  been  appointed  chief 
engineer  of  the  Montreal  Tramways  Company.  Mr.  Graves, 
who  has  had  a  wide  experience  in  civil  engineering  work, 
began  his  career  with  the  Chicago,  Rock  Island  &  Pacific 
Railway  in  1895,  and  after  five  years  service  in  different  de- 
partments was  appointed  engineer  of  maintenance  of  way 
of  the  Southwestern  district  of  the  company.  Subsequently, 
he  was  engaged  by  the  Missouri  Pacific  Railway  as  assistant 
engineer  of  maintenance  of  way,  a  position  he  held  for  three 
years.  The  next  four  years  was  spent  with  the  South  Side 
Elevated  Railroad  of  Chicago  as  engineer  of  construction, 
and  he  was  then  appointed  superintendent  of  track  of  the 
Chicago  City  Railway  Company,  where  he  remained  for  six 
years.  Mr.  Graves  is  a  member  of  the  American  Society  of 
Civil  Engineers,  the  Traffic  Club  of  Chicago,  and  the  Chic- 
ago Engineers'  Club. 


and  graduate  of 
vacated  by  Mr. 
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High  Frequency  vs  High  Voltage  Tests 


In  a  recent  issue  vvc  review  a  paper  presented  by  Mr. 
Jnilay  &  Thomas  l)efore  tlie  American  Institute  of  Electrical 
Engineers  on  the  subject  of  lli.nh  I'rcipiency  Tests  of  Line 
Insulators.  This  jjaper  reported  the  results  of  a  number  of 
interesting  experiments  which  all  went  to  prove  that  the 
behavior  of  insulators  under  hiyli  fre(iuencies  is  not  the 
same  as  their  behavior  under  commercial  frequencies  and 
that  the  failure  of  a  line  is  very  often  the  result  of  a  high 
frequency  condition  rather  than  of  a  high  voltage  condition. 

At  the  same  meeting  Mr.  P.  VV.  Sothman,  formerly  chief 
engineer  of  the  Hydro-electric  Power  Commission  of  On- 
tario, presented  a  paper  describing  comparative  tests  of  high 
t-ension  suspension  insulators,  this  paper  covering  much  of 
the  work  that  had  been  done  by  Mr.  Sothman  in  Ontario  as 
well  as  the  results  of  his  wide  experience  gained  before  and 
since  that  period. 

The  discussion  on  these  papers  has  been  unusually'  in- 
teresting and  general,  showing  that  Ijoth  these  subjects  are 
considered,  by  leading  engineers,  as  of  vital  importance. 
We  are  al;le  to  print  below  extracts  from  the  expressed 
opinions  of  a  number  of  well  known  engineers  on  the  matter 
contained  in  these  two  papers. 

Mr.  Ralph  D.  Mershon:  There  are  a  number  of  things 
in  connection  with  the  paper  by  Messrs.  Imlay  and  Thomas 
that  are  not  clear  to  me,  and  whicli  1  would  like  to  have  Mr. 
Thomas  elucidate.  For  instance,  in  their  paper  there  is 
shown  a  metal  band  around  the  insulator,  and  it  is  said  that 
the  effect  of  that  metal  band  is  equivalent  to  increasing  the 
diameter  of  the  pin.  That  is  not  cjuite  clear,  neither  is  it 
quite  clear  that  putting  a  cap  on  the  insulator  is  equivalent 
to  reducing  the  diameter  of  the  pin.  the  opposite  efifect  of 
the  band. 

As  to  the  change  in  voltage  distriliution  over  an  insula- 
tor with  change  of  frequency,  I  think  there  is  no  doubt  about 
that,  both  from  theoretical  considerations  and  from  measure- 
ments in  connection  with  some  high-voltage  tests  made  at 
Niagara  on  which  I  reported  to  the  Institute  some  time  ago. 
These  measurements  were  of  the  losses  on  insulators.  The 
losses  varied  with  the  frequency.  Inasmuch  as  other  meas- 
urements made  at  that  time  indicated  there  was  little,  if 
an}',  loss  in  the  porcelain  of  the  insulator,  it  appeared  that 
the  losses  measured  were  mainly  conhned  to  the  surface  of 
the  insulator.  And  the  only  acceptable  explanation  for  the 
variation  of  these  losses  with  frequency  was  that  as  the 
charging  current  of  the  insulator  changed  with  the  different 
frequencies,  the  amount  of  charging  current  that  had  to  How 
over  the  surface  changed,  resulting  in  the  change  in  th" 
values  of-  the  losses.  That  change  in  loss  would  indicate  .i 
change  in  distribution  similar  to  the  one  of  which  Mr. 
Thomas  speaks,  because  change  of  loss,  due  to  a  change  of 
charging  current,  means  a  change  in  the  \oltage  absorljed 
on  those  parts  of  the  surface  over  which  the  current  has  to 
flow  in  order  to  charge  other  portions  of  surface. 

There  can  be  little  question  in  the  mind  of  any  one  who 
has  to  do  with  transmission  lines  that  the  main  point 
brought  out  in  this  paper  is  correct;  namely,  that  the  iie- 
liavior  of  insulators  under  high  fre(iuency  is  not  the  same 
as  their  behavior  under  commercial  frequencies.  .Again  and 
again  there  are  punctured  in  service  insulators,  which  undei' 
test  at  commercial  frequencies  would  Hash  o\er  rather  than 
puncture.  This  happens  with  wooden  as  well  as  metal  pins, 
although  it  happens  more  frequently  with  metal  i)ins.  Cut 
3'ou  do  not  have  to  go  to  insulators  to. see  there  is  a  dil- 
ference  between  action  of  high  and  low  fre<|uencies.  N'ou 
have  seen  a  dry  transmission  line  pole  struck  b_\'  lighlning 


and  shattered.  Instead  of  taking  tlie  perfectly  easy  patii 
through  the  air  alongside  the  pole,  the  lightning  preferred 
lo  go  ihrou.yh  the  jjole  and  smash  it  to  pieces.  I  could  under- 
stand how  the  lightning  might  choose  a  green  tree  with  the 
:,ap  in  il.  rather  than  the  air  alongside  of  it,  but  it  is  dilticull 
to  imdersland  why  it  should  prefer  to  go  through  a  dry  pfjle, 
which  we  have  reason  to  i)elie\e  would,  if  tested  at  com- 
mercial fre(|uencies,  Hash  over  before  it  would  pass  any 
serious  amount  of  current. 

I  i  igh-freiiuency  tests  should  ije  continued  further,  and 
the  endeavor  should  be  made,  when  more  knowledge  as  to 
these  phenomena  has  been  obtained,  lo  connect  up  the  effect 
of  higli-fret|uency  tests  with  the  results  of  tests  at  commer- 
cial f re(iuencies.  In  other  words,  the  endeavor  should  be 
made  to  deternvMie  what  tests  at  commercial  frequencies 
(either  as  to  voltage  or  time,  or  bothj  would  constitute  an 
equivalent  of  hij;Ii-fre(|uency  tests,  so  that  tests  can  be  made 
under  ordinarily  axailable  conditions,  cfiuivalent  to  tests  at 
high  frequency. 

In  Mr.  Sothman's  paper  rather  undue  emi^hasis  seems 
to  be  laid  upon  factors  of  safety  relative  to  the  line  voltage. 
It  would  seem  that  our  experience,  extending  <jver  a  num- 
ber of  years,  has  shown  that  the  problem  of  insulating  a 
transmission  line  is  not  so  much  a  problem  of  insulating  the 
line  voltage — that  is  comparatively  easy — but  the  problem 
of  insulating  or  protecting  it  against  lightning  or  lightning 
effects. 

(Jn  the  last  page  of  his  paper  Mr.  Sothman  has  spoken 
in  a  rather  discouraged  way  in  regard  to  higher  voltages. 
.\"ow.,  while  I  agree  with  him  that  in  some  cases  it  would 
seem  that  higher  voltages  liave  lieen  adopted  than  were  justi- 
fialile,  1  think  them  unjustihal)le  on  the  score  of  economics 
rather  than  on  the  score  of  difficulties  to  be  met  with  in 
oi.jeratioii.  There  is  no  particular  reason  to  believe  that  the 
l)ercentage  of  electrical  trouiiles  will  be  anj-  greater  with 
higher  voltages,  recpiiring  an  increased  number  of  units  in 
the  suspension  insulator,  than  there  are  now,  though  I  can 
see  some  chance  for  a  considerable  increase  in  meciianical 
troubles. 

Mr.  Mershon  then  discusses  at  some  length  and  some- 
what mathematically  the  ([uestion  of  the  distribution  of  the 
impressed  xoltage  over  a  string  of  insulators  and  concludes. 

It  would  seem,  therefore,  that  in  considering  the  voltage 
distribution  over  a  string  of  insulating  units  the  end  unit 
condition  previously  discussed  with  reference  to  direct  cur- 
rent must  be  taken  into  consideration,  especially  if  the  in- 
sulating units  are  placed  close  together.  It  is  even  more 
important  when  one  comes  tf)  consider  an  insulator  v.-ith 
more  than  one  petticoat,  because  in  this  case  the  two  or 
more  petticoats  gi\e  a  result  very  similar  to  that  of  insulat- 
ing units  very  closely  spaced. 

1  believe,  however,  that  the  matter  of  string  ratio  and 
voltage  distriluilioii  over  the  string  is  of  a  great  deal  less 
importance  than  that  of  the  relation  between  the  dry  llash- 
o\er  \  alue  and  the  puncture  value  of  the  unit.  As  previously 
stated,  the  problem  of  insulating  the  line  against'the  voltage 
of  tile  line  is  a  comparatively  easy  one.  The  ditVicult  part  is 
to  insulate  the  line  against  lightning.  It  is  easy  enough  to 
put  enough  insulating  units  together  to  hold  the  voltage  of 
the  line.  It  is  not  so  eas.\-  to  get  insulating  units  of  such 
characteristics  as  will  insvire  that  there  always  he  a  flash- 
over  ratiier  than  a  puncture.  .\nd  while  it  is  desirable  to 
ha\e  as  good  \oltagc  distriliution  as  possible.  1  consider 
\oltage  distribution  entirely  secondary  in  importance  to  a 
high  puncture  \alue  of  the  units  relative  to  the  dry  flash- 
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over  value  of  the  unit.  In  this  connection  it  is  well  to  re- 
member that  a  good  voltage  distribution  with  commercial 
frequencies  does  not  necessarily  mean  a  good  one  with  fre- 
quencies equivalent  to  lightning,  and  that  therefore  the  en- 
deavor for  a  good  voltage  distribution  at  commercial  fre- 
quencies is.  beyond  a  certain  point,  a  waste  of  time  which 
might  be  much  better  devoted  to  the  endeavor  to  increase 
the  ratio  of  puncture  value  to  flash-over  value  of  the  individ- 
ual units. 

Mr.  P.  M.  Lincoln:  Some  of  the  deductions  made  by 
Messrs.  Imlay  and  Thomas  from  the  facts  presented  in  their 
paper  are  deductions  with  which  I  cannot  agree.  In  the 
lirst  place,  they  use  throughout  this  whole  discussion  the 
term  "liigh-frequency  tests."  Now,  they  may  be  high-fre- 
quency tests  or  they  may  not  l)e.  There  is  not  one  iota  of 
proof  that  the  tests  which  they  have  described  really  do 
produce  high  frequency  upon  the  insulator.  The  fact,  if  it  is 
a  fact,  that  high  frequency  exists  on  that  insulator,  is  one 
that  must  l)e  deduced  entirely  liy  inference.  When  a  con- 
denser discharges  through  a  given  circuit,  if  proper  assump- 
tions are  made,  one  may  infer  that  the  discharge  is  alter- 
nating and  of  high  frequencj^  Whether  it  is  high  frequency 
and  alternating,  or  not,  depends  upon  the  amount  of  energy 
stored  in  the  condenser  as  related  to  the  rate  at  which  this 
energy  is  dissipated  once  the  discharge  starts.  It  is  my 
idea  that  if  the  discharge  is  alternating,  the  rate  of  decad- 
ence is  so  great  that  it  is  questionable  whether  the  actual 
discharge  is  governed  by  the  laws  which  govern  alternating 
currents.  When  the  rate  of  decadence  is  high,  it  requires 
only  a  relatively  small  number  of  alternations  before  the  val- 
ue of  the  voltage  has  dropped  practically  to  zero. 

It  is  admitted,  however,  that  the  method  of  testing  a.'; 
described  in  this  paper  does  produce  an  exceedingly  sudden 
application  of  voltage  to  the  insulator,  and  one  that  exists 
for  a  very  brief  length  of  time.  I  believe  it  is  due  to  the 
fact  that  the  voltage  exists  on  the  insulator  for  such  a  very 
brief  period  of  time,  that  we  find  the  unexpected  results 
which  have  been  described  by  the  authors. 

There  is  one  thing  which  has  been  omitted  by  the  au- 
thors, and  that  is,  a  minute  description  of  just  how  the  volt- 
age is  applied.  The  authors  state  that  the  "application"  ex- 
ists for  a  period  of  one  to  two  seconds,  but  there  is  no  way 
of  telling  how  many  shocks  the  insulator  receives  during  a 
single  "application."  It  may  receive  one  shock  every  alter- 
nation, in  which  event  there  will  be  some  200  or  300  shocks 
per  application,  or  it  may  be  that  there  is  a  shock  only  every 
tenth  alternation,  or  some  such  matter,  or  it  may  be  that 
there  is  a  shock  on  the  insulator  a  good  many  times  per 
alternation.  It  would  be  interesting  if  we  could  have  some 
data  to  settlp  this  question. 

The  authors  have  submitted  some  "  speculations,"  as 
Mr.  Thomas  has  called  them,  by  which  they  attempt  to  ex- 
plain the  results  of  the  tests.  They  assume  that  in  an  insu- 
lator the  distribution  of  voltage  across  its  parts  is  deter- 
mined by  the  fact  that  there  is  a  resistance  in  series  with  a 
capacity,  and' that  the  very  high  frequency  to  which  tlie  in- 
sulator is  subjected  during  the  tests  gives  an  entirely  dif- 
ferent distribution  of  potential  over  the  insulator  from  what 
takes  place  when  a  frequency  of  (K)  cycles  is  used.  I  have 
my  doubts  ^s  to  whether  an  analysis  will  show  mucli  weight 
to  this  contention.  .Suppose  we  have  an  insulator  to  which 
we  a|)ply  a  voltage.  The  voltage  is  brought  l)y  metallic  con- 
ductors up  to  the  material  of  the  insulator  itself  Fig.  1. 
This  voltage  appearing  on  tlic  metallic  parts  of  the  insu- 
lator causes  a  current  to  liow.  This  current  will  flow  due 
to  two  causes,  lirst,  because  there  is  a  capacity  present,  and 
consequently  there  will  be  a  capacity  current  flowing  through 
the  insulator,  and  second,  because  the  insulator  is  not  a 
perfect  insulator,  but  is  to  a  slight  extent  a  resistance,  and 


consequently  the  voltage  which  appears  will  cause  current 
to  flow  through  that  resistance.  It  is  apparent  that  these 
two  paths  are  not  in  series,  but  in  parallel,  so  that  any  de- 
ductions which  the  authors  make  on  the  basis  that  the  paths 
are  in  series  will  not  apply.  It  is  perfectly  true  that  the 
current  which  flows  through  the  capacity  has  a  90-degree  lead 
over  that  which  flows  through  the  resistance,  but  I  do  not 
see  that  that  has  any  particular  bearing  upon  the  case. 

The  tables  given  in  the  fourth,  fifth  and  sixth  pages  of 
the  paper  by  Messrs.  Imlay  and  Thomas  indicate  that  these 
so-called  high-frequency  tests  were  made  with  a  transformer 
voltage  which  ranged  between  300,000  and  3.30,000.  Fur- 
thermore, the  test  on  insulator  "No.  1,"  indicated  that  the 
solid  part  of  that  insulator  would  break  down  at  a  voltage 
somewhere  around  200,000.  They  could  not  obtain  a  break- 
down on  No.  2  insulator,  since  it  flashed-over  under  oil,  be- 
fore breaking  down,  but  it  is  fair  to  suppose  that  the  solid 
dielectric  of  insulator  No.  2  would  break  down  at  some- 
where aroitnd  300,000  to  350,000 -volts,  because  it  is  a  well- 
known  fact  that  the  dielectric  strength  of  a  solid  dielectric 
does  not  go  up  in  proportion  to  its  thickness  and  a  dielectric 
two  inches  thick  will  not  stand  twice  the  voltage  of  a  di- 
electric one  inch  thick.  If  the  No.  1  insulator  would  stand 
200,000  volts,  it  is  fair  to  suppose  that  the  No.  2  would 
break  down  at  300,000  or  350,000. 

That  is  about  the  voltage  actually  in  the  transformer 
during  the  so-called  "high-frequency"  tests,  and  it  is  my 
opinion  that  the  only  thing  which  is  observed  in  this  break- 
ing down  on  the  "high-frequency"  test  is  simply  the  result 
of  a  voltage  of  somewhere  around  300,000  to  350,000  volts 
applied  to  the  insulator,  and  that  300,000  to  350,000  volts  is 
what  breaks  down  the  solid  dielectric  of  that  insulator.  You 


Fig.  1.  Fig.  2. 

may  ask  why  it  does  not  break  down  the  air  path,  as  when 
a  60-cycle  current  is  applied.  My  answer,  as  suggested  early 
in  my  discussion,  is  that  the  time  of  application  is  so  short 
that  the  air  does  not  have  time  to  break  down.  Dielectrics 
break  down  in  two  separate  and  distinct  manners.  The  first 
way  may  be  likened  to  the  breaking  down  of  an  oak  plank 
by  the  penetration  of  a  rifle  bullet.  That  is  the  manner  in 
which  all  solid  dielectrics  break  down,  and  in  which  the  air 
breaks  down  under  certain  conditions.  It  is  my  belief,  from 
certain  tests  which  I  have  seen  made,  that  the  breakdown 
strength  of  air  from  the  "rifle  bullet"  method  is  not  so  far 
different  from  that  of  solid  dielectrics  as  many  suppose. 
Air,  however,  may  break  down  in  another  way,  that  is,  by 
ionization,  but  that  method  requires  time.  It  does  not  act 
instantaneously.  Ionization  occurs  by  collision  and  is  neces- 
sarily a  progressive  action,  and  it  requires  a  certain  appreci- 
al>lc  amount  of  time  for  these  collisions  to  extend  from  one 
'terminal  to  another.  Therefore,  if  the  voltage  is  applied  to 
the  insulator  with  extreme  suddenness,  it  may  break  down 
by  the  "rifle  Inillet"  method  before  the  parallel  air  path 
Ijreaks  down  by  ionization. 

I  think  the  statement  by  the  authors  that  during  the 
"liigh-frequency"  tests  not  more  than  100,000  volts  was  ap- 
plied to  these  insulators,  as  indicated  by  the  air  gap,  fails 
for  the  same  reason.  It  requires  time  for  the  measuring  air- 
gap  to  break  down,  and  even  if  the  air-gap  separation  indi- 
cates only  100,000  volts,  I  do  not  believe  it  follows  neces- 
sarily that  there  was  a  pressure  of  only  100,000  volts  present. 
It  may  have  been  a  much  higher  voltage. 

Another  point  which  should  be  explained  is  the  manner 
of  determining  the  frequency  of  the  attack  upon  these  in- 
sulators.   As  I  understand  it,  there  is  a  condenser  (d  e.  Fig. 
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;i)  connected  in  series  with  an  air  yap,  c  b,  and  the  o|)i)ositc 
terminal  of  the  air  gap  is  attached  to  the  insulator,  liie  pin 
f  of  which  is  attached  to  the  other  side  of  the  condenser. 
It  is  my  understanding  that  the  million  cycles  per  second 
whicli  the  authors  have  given  as  the  approximate  frequency 
of  tlie  voltage  application  to  the  insulator  is  that  which  will 
take  place  when  the  path  is  completed  through  the  insulator; 
that  is,  the  frequency  is  that  determined  Ijy  the  condenser 
d  e  discharging  through  the  inductance  of  the  circuit  del) 
a  f  e.  It  should  l)e  noted  that  the  current  cannot  flow 
through  this  path  until  the  breakdown  actually  occurs.  Un- 
til that  breakdown  occurs  the  frequency  is  determined  simply 
by  static  capacity  of  the  insulator  discharging  into  the  con- 
denser d  e  through  the  path  a  b  c  d.  In  this  case  the.  fre- 
quency will  l)e  governed  by  this  static  capacity  of  the  in- 
sulator and  the  inductance  of  the  circuit  a  1)  c  d.  Since  the 
static  capacity  of  the  insulator  is  exceedingly  small  compared 
to  that  of  the  condenser  d  e,  the  theoretical  frequency  is 
largely  increased.  Consequently,  instead  of  a  million  cycles 
per  second,  we  may  have  a  theoretical  frequency  of  many 
times  that,  possibly  a  factor  of  one  hundred  to  one  thousand. 
Jt  is  evident,  therefore,  that  the  duration  of  time  of  strain 
upon  that  insulator  is  exceedingly  short,  and,  according  to 
my  conception,  this  does  not  give  time  for  the  air  to  ionize 
lietween  terminals. 

I  agree  with  the  conclusion  of  the  authors  that  their 
tests  have  opened  an  exceedingly  interesting  line  of  investi- 
gation, and  one  which  certainly  ought  to  be  followed  up. 

Mr.  F.  W.  Peek,  Jr.,  dwelt  at  length  on  the  delay  in  a 
discharge  through  air  when  high  potential  stresses  are  sud- 
denly applied,  and  discussed  the  paper  of  Messrs.  Imlay  and 
Thomas  from  this  point  of  view. 

At  the  moment  before  high-frequency  discharge,  or  arc- 
over,  the  insulator  is  practically  at  zero  potential.  When 
arc-over  occurs  the  insulator  is  thus  raised  very  suddenly 
from  zero  potential  to  325,000  volts,  or  possibly  double  this, 
alcove  zero.  This  is  well  above  the  puncture  voltage,  as 
shown,  by  the  test  under  oil,  and  if  this  voltage  had  been 
gradually  applied  the  stress  at  high  points  would  have  been 
gradually  evened  up  by  conducting  air  until  arc-over  oc- 
curred and  the  voltage  across  the  insulator  was  reduced  to 
zero.  With  the  voltage  suddenly  applied  the  air  does  not 
become  conducting  to  a  great  enough  extent  over  the  sur- 
face in  time  to  relieve  the  insulators — hence,  the  porcelain 
is  punctured.  Complete  puncture  may  not  occur  at  the  first 
application,  but  at  hrst  only  cracks  or  chips  in  the  porcelain, 
which  gradually  develop  into  puncture.  If  the  petticoat  is 
reduced  as  in  the  tests,  the  time  lag  for  flash-over  is  re- 
duced and  less  punctures  should  occur.  There  is  still  an- 
other effect  which  I  have  noted  and  which  may  have  a  bear- 
ing. If  potential  at  low  frequency  is  applied  between  elec- 
trodes and  gradually  increased,  arc-over  occurs  and  the  po- 
tential across  the  gap  drops  to  zero,  as  indicated  by  a  volt- 
meter placed  across  the  gap.  In  other  words,  the  low-fre- 
quencj'  arc  "resistance"  is  practically  zero.  If,  however,  at 
a  frequency  of  say  50,000  cycles  from  a  generator  the  po- 
tential does  not  drop  to  zero,  but  may  remain  near  the  ap- 
plied voltage,  that  is,  the  high-frequency  arc  seems  in  effect 
to  have  a  very  high  resistance,  or  the  iiigh-frequency  arc 
may  play  over  an  insulator  surface  without  considerably  re- 
ducing its  potential  below  the  applied  value  which  may  still 
remain  above  the  voltage  at  which  puncture  would  occur  at 
any  frequency,  as  under  oil  where  arc-over  is  prevented. 

The  effect  of  the  time  lag  of  corona  means  that  a  good 
insulator  under  transient  voltages  must  have  a  good  balance. 
The  suspension  insulator  should  have  high  string  efficiency, 
as  l>roughl  out  in  my  paper,  previously  referred  to.  This 
applied  also  to  the  parts  that  makes  up  the  pin  type  in- 
sulator.   There  must  also  he  ample  margin  between  the  \o\v- 


fre(iuency  (lash-over  voltage  in  air  and  the  puncture  voltage 
under  oil. 

An  interesting  point  is  here  brought  up  in  design,  or 
spacing  rjf  disks.  If  jjotential  is  gradually  applied  across  a 
string  of  say  five  insulators  (as  usually  spaced;  and  gradu- 
ally increased,  flash-over  takes  place  first  on  the  unit  near- 
est the  line,  then  over  the  second,  third,  and  so  forth.  As 
there  is  a  time  lag  for  flash-over  at  each  insulator  this  means 
that  a  gradually  increasing  potential  is  suddenly  applied  on 
the  units,  just  as  in  the  Thomas-Imlay  tests.  When  the  last 
insulator  is  reached  the  full  applied  voltage  is  for  a  short 
time  iK'fore  arc-over  across  the  insulator.  This  is  far  above 
puncture  voltage.  1  have  observed  insulators  punctured  in 
this  way  during  arc-over  tests.  Thus  with  low-frequency 
surge  the  insulator  nearest  the  tower  may  puncture.  This 
shows  the  importance  of  good  string  balance,  or  of  having 
the  design  such  that  all  insulators  will  arc  o\cr  at  the  same 
instant.  Perfect  balance  is  in  the  present  design  hardly 
possible,  so,  after  designing  for  the  best  possible  balance,  the 
insulators  should  be  so  spaced  that  arc-over  voltage  from 
line  to  tower  is  just  below  the  arc-over  voltage  around  one 
unit. 

Mr.  Sothman  in  his  paper  has  brought  up  many  inter- 
esting questions.  Regarding  the  question  of  test  precautions, 
method  of  voltage  control,  power  required,  etc.,  1  would  refer 
to  what  I  have  said  in  the  paper  previously  cited.  I  should 
like  to  add  that  while  the  needle  gap  has  long  been  useful, 
we  have  about  outgrown  it,  and  it  is  not  reliable  above  100 
kv.  Unless  proper  corrections  are  made  for  humidity  the 
variation  is  very  great,  and  the  voltages  indicated  are  gen- 
erally too  high.  This  effect  is  not  noticeable  where  the 
electrode  is  such  that  spark-over  takes  place  before  corona 
forms.    Such  an  electrode  should  be  standardized. 

Mr.  J.  A.  Sandford,  Jr.,  speaking  of  Mr.  Sothman"s 
paper  and  the  questions  raised  therein,  said  he  believed  the 
author  had  come  quite  close  to  the  reason  why  insulators 
fail  on  the  line  even  after  the  most  thorough  test  possible 
at  the  factory  when  he  says:  "For  it  is  quite  probable  that 
precautions  now  taken  in  one  direction  are  often  unwar- 
ranted and  uncalled  for,  whereas,  on  the  other  hand,  liberal 
allowances  made  in  other  directions  may  lie  of  the  greatest 
detriment  to  line  and  insulators."  This  seems  to  be  forcibly 
brought  out  by  the  findings  of  Messrs.  Imlay  and  Thomas 
as  given  in  their  paper.  Mr.  Sanford  discussed  these  points 
under  the  headings,  design  tests,  method  of  supporting  in- 
sulator under  tests,  and  wet  tests,  and  says  in  conclusion: 

The  company  with  which  the  writer  is  connected  has 
drawn  up  standard  specifications  for  routine  tests,  which  are 
used  in  all  cases  where  specifications  are  not  supplied  by  the 
]Hircliaser.  ^^oltages  used  of  course  depend  on  the  insulator 
in  question.  The  periods  of  time  of  test,  so  far  as  suspension 
units  are  concerned,  we  have  lixed,  as  the  variation  in  size 
of  different  insulators  is  not  great:  tlierefnre  the  expense 
of  testing  is  nearlj-.  the  same  for  all  styles  we  make.  With 
reference  to  pin  type,  however,  the  sizes  vary  greatly,  re- 
(luiring  \oltages  varying  from  45.000  to  180.000  volts.  The 
smaller  insulators,  particularly  below  22.000  volts,  do  not 
need  to  l)e  tested  so  long  as  the  larger  sizes,  as  each  porce- 
lain part  in  the  smaller  insulator  is  often  as  thick  as  in  the 
larger,  and  the  \oltage  per  part  very  much  less.  Further- 
more, a  long  time  test  on  a  very  small  insulator  makes  the 
cost  of  testing  out  of  proportion  to  the  price  of  the  insulator. 

The  specifications  which  we  have  adopted  are  the  result 
of  (xur  experience  in  testing  porcelain  insulators,  combined 
with  what  we  find  is  being  asked  for  in  specifications  issued 
by  different  engineers.  They  are  not  as  voluminous  nor  as 
exacting  as  some,  nor  as  short  and  indefinite  as  others.  We 
feel,  however,  tlial  they  are  so  tlrawn  as  to  insure  the  pur- 
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L-liaser  against  receiving  defective  material,  witliout  inipns- 
ing  undue  hardships  on  the  manufacturer. 

Jn  regard  to  two-piece  insulators,  I  believe  that  the  speci- 
hcations  may  properly  contain  a  statement  as  to  the  kind 
of  cement  to  be  used,  and  if  Portland  is  specified,  a  state- 
ment as  to  the  time  of  setting.  As  to  the  method  of  cement- 
ing, 1  believe  this  should  be  left  entirely  to  the  manufac- 
turer, as  it  is  right  to  suppose  that  if  the  manufacturer  is. 
following  up  his  methods  closely  with  a  xievv  to  turning  out 
the  best  possible  product  in  the  most  economical  manner, 
and  at  the  same  time  lullilling  all  guarantees  made,  he  is  in 
better  position  than  the  purchaser  to  say  how  the  details  of 
the  work  shall  be  carried  out.  This  applies  to  all  other  parts 
of  the  work  as  well  as  the  cementing,  and  will  be  found  to 
vary' in  the  different  factories. 

All  insulators,  whether  pin  or  suspension  type,  should 
be  tested  after  having  been  assembled  and  the  cement  is 
sufficiently  set  to  allow  of  safe  handling.  There  is  a  possiljle 
exception  to  this  rule  in  the  case  of  the  very  small  two-part 
pin  type  insulators,  as  it  is  sometimes  found  advantageous 
to  test  these  to  flash-over  when  they  come  from  the  kilns, 
assembling  the  parts  in  the  test  pans  without  cement,  thus 
testing  both  'parts  at  once.  Water  is  placed  between  the 
parts  for  this  test.  In  the  case  of  these  small  insulators  it 
is  then  safe  to  cement  the  parts  together  and  pack  the  com- 
plete insulators  without  further  testing. 

The  paper  by  Messrs.  Imlay  and  Thomas  at  once  sug- 
gests that  it  may  be  desirable  to  introduce  some  sort  of  high- 
frequency  test  into  the  list  of  tests  to  be  applied  in  order  to 
make  a  selection  of  the  proper  insulator  for  a  given  set  of 
conditions.  However,  I  do  not  believe  there  are  sufficient 
data  at  hand,  at  present,  to  allow  us  to  say  just  what  this 
test  should  be  or  liow  it  should  he  applied.  Further,  I  doubt 
the  advisability  of  using  the  same  apparatus  for  this  test  as 
is  used  for  the  commercial  routine  tests  at  tlie  insulator 
factory. 

Since  it  is  coming  to  be  generally  acknowledged  that  the 
parallel  test  is  the  only  good  way  to  determine  what  is  the 
most  suitable  insulator  to  meet  a  set  of  specified  conditions, 
it  seems  to  me  that  there  should  be  available  some  place 
where  such  work  could  be  done  using  the  same  equipment 
and  conditions  of  test  at  all  times.  At  present  non-interested 
companies  that  are  eciuipped,  so  far  as  apparatus  is  con- 
cerned, to  make  such  tests,  do  not  like  to  go  to  this  trouble 
to  set  aside  a  space  and  rig  up  for  the  various  tests,  as  such 
work  does  not  pay  them,  and  not  having  arrangements 
especially  for  it,  there  is  more  or  less  danger  of  injuring  the 
apparatus. 

If  arrangements  could  be  made  with  some  laboratory  or 
factory  having  the  equipment  and  not  directly  interested  in 
the  sale  or  purchase  of  the  insulators,  in  accordance  with 
which  this  apparatus  in  a  suitably  equipped  room  could  be 
available  at  all  times,  I  believe  that  with  proper  use  of  such 
advantages  there  would  be  fewer  mistakes  made  in  insulating 
our  transmission  lines,  and  incidentally  the  owner  of  the 
ctjuipment  could  derive  considerable  revenue  from  the  mak- 
ing of  comparative  tests  preliminary  to  the  purchase  of  in- 
sulators for  a  transmission  line,  and  from  the  use  of  such 
equipment  for  experimental  and  research  work  at  very  high 
voltages  not  at  present  possible  except  for  experimenters 
connected  with  our  large  manufacturing  companies. 

We  will  be  glad  to  give  anyone  copies  of  the  specifica- 
tions used  l)y  the  company  with  which  the  writer  is  con- 
nected, or  in  any  way  to  help  in  a  movement  ffir  tlu'  stan- 
dardizing of  the  specifications  and  the  methods  of  icsK  du 
high-tension  insulators. 

Mr.  R.  F.  Hayward:  It  is  prolialdy  safe  to  say  that 
no  Irmg-distance  transmission  line  that  has  lieen  ccpiip- 
ped  with  insulators  designed  on  any  reasonable  l)asis 
has    ever    experienced    the    slightest    difficulty    from  rain 


or  snow.  This  is  absolutely  true,  at  least,  in  the 
writer's  experience.  Consequently  all  tests  of  insulators  for 
breakdown  under  artificial  rain  conditions,  with  ordinary  fre- 
quencies, while  being  important,  should  be  looked  at  more 
in  the  light  of  standard  tests  or  strength  of  iron  or  steel  or 
cement;  in  other  words,  something  that  has  got  down  to 
more  or  less  settled  conditions. 

In  the  writer's  experience  with  high-tension  transmis- 
sion at  40  and  60  cycles  over  long  distances  and  wide  areas 
in  Utah  and  Mexico,  after  eliminating  breakdowns  due  to 
the  mechanical  destruction  of  insulators  from  outside  sources, 
the  only  breakdowns  of  insulators  that  have  passed  through 
the  standard  tests  have  occurred  in  cases  where  there  has 
undoubtedly  been  a  high-frequency  discharge  of  some  kind 
or  other,  whether  from  lightning  or  as  the  result  of  some 
sudden  surge,  as  from  a  heavy  short-circuit. 


Calgary  Police  System 

The  City  of  Calgary  has  recently  awarded  the  contract 
for  a  complete  police  signal  system  to  the  Northern  Elec- 
tric &  Manufacturing  Company.  The  office  will  be  of  the 
type  known  as  the  Gamewell  type  "A"  or  Unit  Type  Cen- 
tral (.^ttice.  The  system  derives  its  name  from  the  fact  that 
the  main  operating  desk  is  so  arranged  that  additional  cir- 
cuits may  be  added  to  the  existing  outfit  at  any  time  it  is 
desired  to  increase  the  number  of  circuits  on  the  system. 
Heretofore,  the  standard  police  signal  operating  desk  has 
been  built  to  operate  a  certain  number  of  circuits  and  if  the 
city  where  the  desk  was  installed  should  grow  to  such  an  ex- 
tent that  it  was  considered  necessary  to  install  extra  circuits, 
it  was  necessary  either  to  buy  a  new  desk  for  the  required 
number  of  circuits  or  to  build  another  central  office  which 
would  take  care  of  the  extra  circuits  which  had  been  added 
to  the  system.  With  the  new  unit  type  desk,  which  is  built 
on  the  sectional  book  case  principle,  it  is  only  necessary  to 
buy  the  required  number  of  units  to  take  care  of  the  initial 
installation.  Should  the  city  desire  to  install  extra  circuits, 
these  units  can  be  added  to  the  existing  desk.  The  desk 
being  furnished  the  city  of  Calgary  consists  of  8  box  units, 
1  test  unit,  3  ifashlight  units  and  1  stable  unit. 

Other  apparatus  supplied  the  city  is  as  follows: — 1 
P.B.X.  telephone  board  which  will  be  arranged  to  handle  all 
telephone  calls  received  by  the  police  department.  This 
will  not  only  give  communication  between  any  of  the  police 
officials  and  the  city  telephone  exchange,  but  will  give  inter- 
communication between  any  two  officials  or  between  any 
patrolmen  calling  from  a  street  box  to  any  police  official. 
Auxiliary  equipment  also  includes  70  exemplar  police  boxes, 
41  flashlight  brackets,  complete,  70  6  in.  double  vibrating 
gongs,  and  S9  combination  street  posts,  complete.  The  posts 
will  be  arranged  for  mounting  both  the  police  signal  and 
fire  alarm  boxes  which  are  located  on  the  same  corner.  At 
the  top  of  the  post  there  will  be  a  two-light  fixture  having 
a  red  and  a  green  globe.  The  red  globe  will  be  illuminated 
at  night  at  all  times  to  indicate  location  of  the  fire  alarm 
box,  but  the  green' globe  will  be  illuminated  only  when  the 
central  police  signal  office  wishes  to  call  a  patrolman  to  a 
signal  box  to  receive  instructions. 

There  will  also"  be  installed  70  relays  for  operating  call 
l)ells  and  green  lights,  1  motor-generator  set,  a  storage  bat- 
tery board  and  storage  battery  rack,  and  6  telephone  sets  for 
the  officials'  offices. 

The  central  office  will  he  installed  by  the  Northern 
Electric  &  Manufacturing  Company,  while  the  outside  line 
work,  erecting  of  pedestals,  mounting  of  Ijoxes,  etc.,  will  be 
done  hy  the  city.  The  installation  as  a  whole  will  be  the 
States.  At  the  present  time  there  is  only  one  other  instal- 
lation similar  to  the  one  Calgary  is  installing,  this  being  at 
Elizabeth.  New  Jersey. 
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Testing  of  Telephone  and  Telegraph  Lines 

A  Series  of  Short  Articles  Based  on  the  Author's  Practical  Knowledge  and  Experience—^ 
Applicable  to  Plant  of  Any  Size  or  to  Any  Manufacturer's  Equipment 


By  Mr.  T.  H.  Nicholson 


A  large  proportion  of  the  cost  of  maintaining  telephone 
and  telegraph  lines  is  chargeable  to  locating  and  clearing  the 
troubles  that  inevitably  occur  on  the  outside  plant  due  to 
conditions  that  cannot  be  controlled  economically,  to  the 
extent  of  eliminating  such  troubles  altogether;  so,  any  meth- 
ods, either  particular  or  general,  that  will  tend  to  reduce  the 
cost  of  locating  these  troubles,  and  clearing  them,  should 
be  adopted  as  producers  of  so  much  revenue.  This  is  true 
not  only  of  the  actual  cost  of  locating  and  clearing  trouble, 
but  also  of  the  lost  time  on  the  line  where  the  trouble  occurs, 
either  to  the  owner  for  tolls,  or  to  the  subscriber  for  service. 

If  trouble  occurs  on  the  lines  of  an  electric  light  plant 
the  only  thing  that  can  usually  be  done  is  to  go  out  and 
systematically  search  for  the  trouble.  This  is  due  to  the 
numerous  multiple  circuits  on  such  lines  and  to  the  very  un- 
certain condition  of  them.  If  they  were  all  known  to  be 
fully  loaded — that  is,  with  all  lamps,  etc.,  turned  on,  and 
the  various  values  of  the  load  known,  it  would  be  possible 
to  locate  any  ordinary  trouble  from  the  central  station  l)y 
various  means,  but  failing  this  the  electric  company  is  usu- 
ally foresighted  enough  to  have  some  data  of  their  lines 
which  will  indicate  points  at  which  trouble  may  be  expected. 

With  telephone  and  telegraph  lines  it  is  always  possible 
to  know  what  should  be  on  them,  and,  as  a  result,  a  test  can 
be  made  to  see  if  this  known  condition  exists,  and  if  not, 
why;  but  on  the  other  hand,  there  are  a  large  number  of 
telephone  and  telegraph  offices  in  which  little  or  no  attempt 
is  made  to  do  this,  those  responsible  preferring  to  take  the 
cruder  method  of  actually  "looking  for"  the  trouble. 

It  is  the  purpose  of  this  series  of  articles  to  point  out 
methods  that  can  be  used  to  indicate  the  nature  and  location 
of  troubles  as  ordinarily  encountered  on  telephone  and  tele- 
graph lines.  These  methods  will  be  explained  and  illustrated 
in  such  a  manner  that  they  can  be  readily  combined  together 
so  that  a  complete  testing  outfit  suitable  for  the  largest  and 
most  varied  equipment  can  be  designed  from  them,  or  any 
one  particular  testing  circuit  can  be  made  up  for  use  as 
desired.  The  possibility  of  cutting  down  the  time  required 
to  locate  and  clear  trouble  by  the  quick  and  accurate  location 
of  them  will  be  the  determining  factor  in  the  choice  of  meth- 
ods in  all  cases. 

Records 

One  of  the  most  important  aids  to  the  clearing  of  trouljle 
is  an  efficient  and  easily  operated  system  of  line  records,  so 
much  so  indeed,  that  an  otherwise  perfect  maintenance  or- 
ganization is  seriously  handicapped  without  them.  It  is 
often  claimed  that  modern  record  systems  are  so  elaborate 
that  they  cost  more  to  keep  up  than  would  be  necessary  for 
additional  time  spent  on  troubles  cleared  without  their  aid. 
In  some  cases  of  poorly  organized  record  systems  this  may 
be  true,  especially  when  they  are  considered  as  completed 
when  first  put  into  use,  instead  of  periodic  inspection  being- 
made  of  them  and  occasional  study  to  ascertain  if  any  fea- 
tures have  outlived  their  usefulness  or  if  it  is  evident  that 
some  data  frequently  required  is  lacking. 

It  has  been  found  that  the  card  system  of  records  is  the 
most  suited  to  this  particular  work  and  the  prospectix  e  user 
has  a  large  choice  of  arrangements  to  select  his  outfit  from. 
In  general  it  will  l^e  found  that  a  uniform  size  card  will 
give  the  best  results,  especially  when  a  large  variety  of  cir- 
cuits or  groups  of  lines  have  to  be  recorded.  By  so  doing 
it  is  possible  to  have  a  very  flexible  and  elastic  arrangement 


capable  of  being  redistributed  or  enlarged  when  necessary 
without  the  user  being  obliged  to  transfer  information  from 
one  set  of  cards  to  another.  This  is  especially  emphasized 
to  warn  prospective  users  against  the  too  common  fault  oi 
starting  a  system  with  small  cards  and  later  finding  the 
necessary  information  cannot  all  be  included  on  them. 

The  .5x8  card  seems  to  be  large  enough  for  all  practical 
purposes  and  it  can  be  obtained  in  a  large  variety  of  forms. 
Nearly  all  card  manufacturers  carry  this  size  card  in  a  large 
assortment  of  colors  and  with  a  choice  of  rulings  that  can 
be  made  to  fit  any  condition.  For  large  users,  of  course, 
it  is  better  to  design  a  ruling  that  is  just  what  is  required 
and  to  include  printed  headings  for  the  guidance  of-  users 
that  would  be  lacking  from  regular  stock  cards. 

Information  on  Cards 

For  telephone  lines  the  cards  should  be  grouped  numer- 
ically and  corresponding  to  the  line  numbers.  Each  line 
should  have  a  card  and  if  there  is  more  than  one  station  on 
the  line  a  separate  card  should  be  provided  for  each,  so 
that  information  particular  to  one  may  be  recorded  without 
being  confused  with  any  other.  The  upper  part  should  have 
the  number,  name  and  address  of  the  subscriber,  together 
with  details  of  the  substation  equipment.  A  space  should 
be  provided  for  the  cable  or  lead,  the  conductors,  the  term- 
inal boxes,  the  resistance  to  terminal  boxes  and  to  station, 
and  the  normal  line  capacity.  Details  of  central  office  con- 
nections should  also  be  provided  for — in  short,  the  complete 
record  of  the  line.  The  lower  part  and  back  of  the  card 
can  then  be  devoted  to  a  record  of  the  troubles  that  occur 
on  that  line,  together  with  the  cause  of  them. 

In  like  manner  a  card  record  should  be  kept  of  all 
groups  of  lines  and  apparatus  such  as  office  trunks,  desks, 
positions,  etc.  It  does  not  take  long,  if  these  cards  are 
made  up  when  lines  or  apparatus  are  being  installed,  to 
secure  the  necessary  information  and  much  valuable  time 
may  be  saved,  not  only  to  the  maintenance  force  but  also 
to  the  line  or  piece  of  equipment  in  question,  when  some 
trouble  arises  and  it  is  possible  to  ascertain  at  a  glance  just 
where  such  and  such  a  terminal  IS  ov  what  should  be  on  a  line. 

Auxiliary  Information 

These  cards  are  augmented  in  well  organized  systems 
by  various  means,  such  as  by  specially  prepared  or  marked 
maps  showing  the  exact  location  of  terminals,  etc.  In  smaller 
offices  these  may  simply  consist  of  sketches  made  on  blank 
cards  and  filed  together  with  appropriate  headings  for  their 
identification.  These  sketches  are  especially  valuable  in  the 
case  of  rural  lines  or  signal  system  that  have  many  branches. 
In  such  cases  a  complete  sketch  is  made  showing  the  length 
and  resistance  of  each  branch  under  normal  conditions  and 
when  trouble  occurs  the  cause  can  be  readilv  located  with 
the  results  of  a  suitable  test  compared  with  the  data  shown 
on  sketch.  Some  examples  of  the  use  of  these  will  be  given 
in  later  chapters  under  actual  working  conditions,  as  well  as 
some  (if  the  other  forms  of  data  described. 

Apparatus 

The  success  of  a  testing  equipment  depends  to  a  large 
extent  on  the  careful  selection  of  the  testing  apparatus  to 
be  used,  and  it  is  certainly  the  worst  part  of  a  plant  in  which 
to  practice  economy  by  the  purchase  of  unsuitable  apparatus 
or  cheap  instruments.    It  is  not  meant  by  this  that  tiio  high 
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priced  and  elaborate  instruments  sometimes  found  catalogued 
are  necessary,  but  it  often  pays  to  get  a  reliable  make  even 
if  it  does  cost  twice  as  much  as  apparently  similar  types  of 
less  known  makers. 

It  is  dilticult  to  obtain  equipment  specially  designed  for 
telephone  testing  that  is  entirely  suited  for  the  system  it  is 
supposed  to  represent.  The  development  of  the  telephone 
and  its  associated  equipment  has  not  yet  reached  a  stage 
vihere  the  designers  can  afford  to  devote  the  necessary  time 
to  a  study  of  this  important  question,  so  it  is  left  in  the 
liands  of  users  to  work  out  their  own  sah^ation. 

in  small  offices  it  is  usuaUy  satisfactory  to  arrange  the 
^^.^■L^!L;  e(iuii)ment  in  the  form  of  a  wall  set,  the  apparatus 
beiiiM  siiiipl\-  mounted  on  the  face  of  a  panel  or  perhaps  di- 
iHi  lly  Mil  the  wall.  If  keys  mounted  in  individual  cases  are 
,i\aihd)le  tiiis  is  the  better  course,  as  it  leaves  the  wiring 
(;pcn,  an-d  easily  inspected  or  changed  when  necessary.  In 
sume  pretentious  offices  a  box  to  mount  on  the  wall  may 
lie  made  up  and  the  apparatus,  mounted  llush.  with  coils, 
condensers,  etc.,  arranged  inside. 

When  it  is  necessary  for  the  testman  to  use  the  test- 
board  all  or  a  greater  part  of  his  time,  it  becomes  desirable 
to  have  it  in  the  form  of  a  switchlioard  with  a  regular  key- 
board and  jack  panels.  .Such  a  testl)oard  is  easily  made  up 
frnm  a  discarded  section  nf  the  regular  switchboard,  or  from 
a  branch  exchange  section.  In  offices  that  have  a  blank  end 
position  on  the  switchl)oard  it  can  he  used  to  advantage  fijr 
tiiis  purpose,  without  destroying  its  value  as  a  regular  posi- 
tion when  extensions  make  its  regular  equipment  necessary. 
(To  be  continued  ). 


Storage  Batteries  in  Telephone  Work 

"The  application  of  storage  Ijatteries  in  telephone  sys- 
tems," was  the  subject  of  a  paper  read  by  Mr.  H.  \V.  Beedle, 
power  engineer.  Bell  Telephone  Company,  at  a  meeting  of 
Montreal  Electric  Society.  Mr.  Beedle  described  the  de- 
velopment of  the  speech  transmission  circuit,  and  went  on 
to  say  that  the  common  battery  is  used  incidentally  for  many 
signalling  circuits,  as  it  is  a  convenient  source  of  power,  and 
its  low  reactance  feature  i)revents  the  fluctuations  due  to  the 
operation  of  relays,  etc.,  reaching  the  suljscribers'  receivers 
wlien  their  lines  are  in  simultaneous  use. 

It  would  seem  that  with  its  advantages,  the  common 
battery  system  should  l)e  universally  used,  ljut  it  is  found 
that  the  investment  for  the  more  expensive  eciuipment  and 
attached  power  plant  is  not  generally  warranted  in  isolated 
offices  of  less  than  400  or  500  subscribers  stations;  that  is: 
tlie  increase  in  fixed  charges  over  the  local  battery  or  mag- 
neto type  of  lioard  is  greater  than  the  resulting  economies 
in  the  power  supply. 

Since  a  storage  battery  is  not  a  generator  of  electric 
power,  I)ut  must  be  restored  1:)y  returning  the  power  taken 
out,  means  must  be  ])rovided  for  cliarging.  This  is  usually 
a  generator  driven  by  a  motor  or  other  source  of  power,  but 
mercury  arc  rectifiers  are  often  used  where  the  capacit3'  re- 
(jiiired  is  less  than  ."jO  ani])eres.  .Again  liecause  of  the  low 
reactance  of  the  lead  battery  it  is  possilile  to  charge  it  while 
connected  to  the  load,  as  it  will  al)so'rl)  the  unavoidalile  irreg- 
ularities in  the  current  from  the  generator  due  to  commuta- 
tion and  irregular  magnetic  field  distribution.  Special  ma- 
chines are  required,  howex-er,  and  they  have  usually  three 
separate  and  complete  armature  windings,  and  a  large  num- 
!)er  of  commutator  bars. 

Where  noise  on  the  system  is  experienced  in  spite  of 
lliese  precautions  in  design,  and  always  in  the  event  of  arc 
rectifiers  being  used,  there  is  a  choke  or  retardation  coil  in- 
serted in  one  lead  of  the  charging  circuit,  which  has  the 
effect  of  smoothing  out  the  current,  at  the  expense,  of 
cDiirse,  of  efficiency. 


The  storage  of  energy  possible  in  the  battery  is  natur- 
ally of  great  importance.  The  demand  or  load  on  the  office 
is  by  no  means  constant  throughout  the  day,  and  it  would 
not  be  economical  to  run  the  charging  machine  continu- 
ously so  that  the  battery  would  simply  act  as  a  low  reactance 
bridge  for  the  circuits,  as  the  average  efficiency  of  the  ma- 
chine would  be  low.  It  is  therefore  desirable  to  run  the 
charging  machine  during  only  those  hours  when  the  demand 
from  the  circuits  added  to  the  current  which  the  battery 
may  properly  receive  equals  or  exceeds  the  rating  of  the 
generator.  This  practice  is  quite  feasible  in  the  larger 
ccpiipments,  but  may  require  modification  in  some  cases  on 
account  of  the  rate  basis  on  which  power  is  obtained.  Re- 
liability of  the  power  supply  is  also  to  be  considered,  and 
where  it  is  questionable  provision  can  be  made  for  the  prob- 
able interruption  by  installing  additional  storage  battery 
capacity. 

Excepting  what  are  know  as  private  branch  exchange 
boards,  and  which  vary  greatly  in  size  and  current  demand, 
there  are  three  general  types  of  common  battery  switch- 
boards in  use: — No.  10  with  an  ultimate  capacity  of  1,600 
stations;  No. 1-49  Jack  with  an  ultimate  capacity  of  5,600  sta- 
tions; No.  1-92  Jack'  with  an  ultimate  capacity  of  10,400 
stations. 

The  storage  battery  equipment  supplied  and  considered 
standard  for  these  boards  is  as  follows: — No.  10  boards— one 
No.  1  battery:  11  cells,  capacity  400  amp.  hours;  one  No.  2 
battery:  11  cells,  capacity  80  amp.  hours;  No.  1-49  Jack 
board:  one  No.  1  battery,  11  cells  capacity  800  amp.  hours; 
one  No.  2  battery:  11  cells,  capacity  200  amp.  hours;  No.  1- 
92  Jack  board:  one  No.  1  battery,  11  cells,  capacity  3,200  amp. 
hours;  one  No.  2  battery,  11  cells,  capacity  200  amp.  hours. 
In  all  these  offices  the  No.  2  battery  is  used  in  series  with 
the  No.  1  battery  to  make  up  a  22  cell  battery  in  order  to 
increase  the  current  through  the  subscribers'  transmitter 
circuit,  when  a  long  distance  connection  is  established. 

Private  branch  exchanges  are  small  switchboards  in  many 
respects  similar  to  and  in  a  few  cases  larger  than  those  men- 
tioned above  as  standard  common  battery  boards.  While 
conditions  sometimes  require  that  they  be  equipped  with  a 
power  plant,  they  are  usually  supplied  over  ordinary  cable 
pairs.  No.  22  gauge,  from  the  central  office  to  which  they 
are  connected. 

In  case  an  individual  plant  is  installed  a  storage  battery 
is  included  just  as  in  a  central  office,  and  where  power  is 
required  in  any  considerable  amount  or  the  requisite  cable 
pairs  are  lacking  a  floating  storage  battery  is  installed  at 
boards  fed  from  a  central  office.  The  purpose  of  this  float- 
ing battery  is  to  equalize  the  demand  for  current  from  the 
central  office;  the  battery  discharging  during  the  day  and 
re-charging  at  night  when  the  load  is  at  a  minimum  on  the 
private  branch  exchange. 


Message  Taken  "in  absentio" 

Engineers  of  the  French  Government  telephone  system 
have  recently  made  some  interesting  experiments,  with  a 
view  to  avoiding  inconvenience  to  persons  who  are  absent 
from  their  offices  or  domiciles  when  others  desire  to  com- 
municate with  them  Ijy  telephone. 

The  experiments  were  made  with  a  certain  number  of 
subscribers  on  the  Wagram  Exchange  at  Paris,  to  whose 
telephonic  apparatus  was  fitted  a  special  magneto.  On  turn- 
ing the  handle  of  this  magneto  a  lamp  lights  automatically 
at  the  desk  of  a  special  employee  who  on  receiving  the  sig- 
nal, cuts  off  the  connection  with  the  subscriber's  number,  re- 
ceives all  the  calls  himself  and  notes  down  such  communi- 
cations as  persons  calling  up  that  subscriber  in  his  absence 
are  willing  to  give  him.    On  the  return  of  the  subscriber, 
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another  turn  of  the  liaiullc  of  the  magneto  notilies  the 
special  operator  that  the  .suhscriljer  can  receive  furtlier  calls, 
and  all  communications  received  during  his  aljsence  are  im- 
mediately transmitted  to  hini. 

The  engineers  state  that  tlie  system  is  technically  a 
great  success,  and  the  question  of  putting  the  trials  to  prac- 
tical effect  by  offering  the  same  advantages  to  all  sub- 
scribers is  under  earnest  consideration. 


Automatic  Telephones  in  Australia 

In  I'Jl^  the  first  automatic  telephone  switcliboard  was 
installed  in  Australia,  the  work  being  carried  out  under  the 
supervision  of  a  representative  of  a  United  States  firm,  to 
whom  is  due  the  credit  for  the  introduction  of  the  system 
to  the  Commonwealth.  Gellong,  in  Victoria,  was  selected  by 
the  authorities  for  the  initial  experiment.  As  the  result  of 
the  satisfactory  working  of  that  exchange,  30  suljurban  ex- 
changes near  Sydney  are  to  be  similarly  equipped  and  there 
is  every  probability  that  before  1913  has  closed  still  further 
expansions  of  the  automatic  service  will  be  inaugurated. 


The  Bell  Telephone  Company  have  increased  the  sched- 
ule of  wages  for  their  operating  staff  in  Montreal  and  To- 
ronto. The  rates  vary  from  $7  per  week  for  beginners  to 
$10. .50  for  senior  operators;  to  $15  per  week  for  super- 
visors, senior  supervisors,  and  night  chief  operators;  and 
from  $16  to  $22  per  week  for  chief  operators. 


The  Ocean  Telegraph  Act 

A  bill  was  given  its  iirst  reading  at  Ottawa  on  May  .5th, 
providing  for  more  advantageous  telegraphic  communication 
iietween  Canada,  the  United  Kingdom  and  other  parts  of  the 
British  Empire.  The  bill  provides  for  the  appointment  of  a 
Ijoard  to  be  known  as  the  "Government  Ocean  Telegraph 
Board,"  which  shall  consist  of  the  Postmaster  General,  the 
Minister  of  Marine  and  Fisheries,  the  Minister  of  Railways 
and  Canals,  and  the  Minister  of  Public  Works.  This  board 
shall  have  charge  of  the  enforcement  of  the  new  act. 

The  text  of  the  bill  includes  an  agreement  made  with  the 
Universal  Radio  Syndicate,  of  London,  Eng.,  for  radio-tele- 
graph communication  between  the  above  British  possessions. 
This  syndicate  shall  erect  the  necessary  wireless  stations  and 
inaugurate  a  social,  press,  commercial  and  government  ser- 
vice. The  rates  for  messages  sent  in  both  directions  be- 
tween Montreal  and  any  part  of  the  United  Kingdom  are  to 
be  as  follows: — 

(a)  Not  more  than  4d.  per  word  for  messages  in  plain 
language  (not  deferred). 

(b)  Not  more  than  8d.  per  word  for  code  messages. 

(c)  Not  more  than  2J/^d.  per  word  for  government  mes- 
sages. 

(d)  Not  more  than  3d.  per  word  for  jjress  messages. 

One  of  the  stations  is  to  ])C  ljuilt  at  some  point  in  tlie 
province  of  Nova  Scotia  or  New  Brunswick.  The  syndicate 
will  ,  have  an  office  in  Montreal  and  will  transmit  at  its  own 
expense  all  the  messages  between  Montreal  and  this  Mari- 
time station.  Special  rates  from  all  points  in  Canada  to  Mon- 
treal are  given  and  are  outlined  in  the  bill.  The  government 
reserves  the  right  to  take  over  these  stations  at  any  time. 

It  is  announced  by  Mr.  H.  \Y.  Baxcndale.  managing 
director  of  the  Universal  Radio  Syndicate,  with  whom  the 
above  agreement  has  been  made,  that  althf)ugh  the  terms  of 
this  agreement  do  not  require  the  service  to  be  in  operation 
inside  of  twelve  months,  it  will  actually  l)e  ready  for  opera- 
tion during  the  early  autumn  of  the  present  year. 


An  Unusual  Water  Power  Station 

in  connection  witii  liie  construction  on  the  White  Sal- 
mon Kiv.er,  Washington,  75  niiles  east  of  Portland,  Ore.,  of 
the  30,000  h.p.  hydro-electric  development  it  was  found  neces- 
sary by  the  Stone  &  Webster  Engineering  Corporation  to 
establish  a  temporary  hydraulic  plant  for  the  purpose  of  fur- 
nishing power  for  carrying  on  the  work  incident  to  the  build- 
ing of  the  large  plant. 

A  i)ower  flume  il  ft.  .'i  in.  wide,  built  of  wood,  divert-, 
water  fnmi  the  stream  right  through  the  new  125-foot  dam 
now  in  process  of  construction,  carrying  it  to  a  point  a  few 
hundred  feet  below  the  dam  where  the  small  wooden  power 
house  has  been  established  operating  under  a  lH-foot  head  of 
water.  The  prime  mover  is  a  54-in.  turbine  built  by  the  S. 
Morgan  Smith  Company,  and  capable  of  delivering  at  13-foot 
head  a  maximum  of  ;!()()  h.p.  This  is  direct-connected  to  a 
generator  rated  at  150  kw.,  440  volts.  The  electric  power  is 
used  for  \arious  purposes  on  the  immediate  work  including 
quarrying  on  top  of  the  hill  400  ft.  above  the  dam,  operating 
concrete  mixers,  lighting,  drilling,  etc.  It  is  also  used  at  a 
point  more  than  a  mile  down  the  river  where  the  power  house 
is  being  built,  and  to  which  point  it  is  transmitted  at  6600 
volts.  The  depth  of  water  in  the  flume  is  kept  at  6  feet  by  an 
ingenious  arrangement  of  gates  such  that  wlien  the  water 
falls  below  G  feet  a  by-pass  is  closed  and  the  tlovv  is  built 
up;  when  the  water  tends  to  exceed  (i  feet  the  by-pass  is 
opened  wide  and  the  excess  water  thrown  into  tlie  l)ed  of  the 
stream  between  the  big  dam  and  the  temporary  power  house. 

This  development  will  have  a  head  of  175  feet  and  an 
impounded  volume  of  forty  million  cubic  feet  of  water  (1,- 
250,000  tons).  The  water  is  gathered  from  a  drainage  area 
of  350  square  miles  and  is  held  back  hy  a  concrete  dam  of 
the  solid  gravity  type,  470  ft.  long  with  a  250  ft.  spillway 
measuring  125  feet  liigh.  Water  will  be  carried  from  the 
dam  to  the  power  house  by  a  wood  stave  pipe  5,100  feet 
long  and  13  ft.  G  in.  in  diameter,  emptying  into  a  concrete 
forebay.  From  this  point  two  pressure  pipes  700  ft.  long 
and  9  ft.  in  diameter  will  give  the  operating  head  of  175  feet. 
The  purpose  of  the  development  is  for  lighting  and  power  in 
Portland  and  vicinity. 


Mr.  Marshall  Resigns 

The  resignation  of  Mr.  T.  P.  Marshall  as  Superintend- 
ent of  Stations,  of  the  Toronto  Electric  Light  Company,  Lim- 
ited, was  marked  by  a  very  pleasant  and  enjoyable  evening 
at  his  home  at  225  Booth  avenue,  Toronto,  when  a  large  and 
representative  deputation  of  the  Operating  Department  pre- 
sented him  with  a  leather  couch  as  a  token  of  their  regard, 
and  regret  at  the  severance  of  his  connection  with  the  lirm. 
The  presentation  was  made  by  Mr.  W.  O.  Neelands,  one 
of  the  oldest  operat(jrs  of  the  firm,  who  in  the  course  of  a 
few  well  chosen  remarks  expressed  the  feelings  of  the  whole 
staff  at  Mr.  Marshall's  retirement,  and  ciu-diallj'  wished  him 
and  his  wife  all  possible  prosperitj-  and  haiipiness. 

Mr.  Marshall,  who  was  taken  completely  by  surprise, 
expressed  his  thanks  in  a  manner  which  indicated  how  much 
he  regretted  leaving  those  witii  whom  he  had  been  associ- 
ated for  so  many  years,  and  the  organization  of  which  he 
wast  justly  proud.  He  referred  to  the  many  changes  he  had 
seen  during  his  experience  with  the  Toronto  Electric  Light 
Compaii}-.  a  period  of  service  which  has  extended  for  over 
twenty  years.  That  he  sliould  liave  risen  to  the  high  posi- 
tion, whicli  lor  ])ersonal  reasons  he  is  now  vacating,  is  the 
best  indication  of  the  esteem  liy  which  he  is  held  both  h\ 
emi)loyer  and  employee. 

He  related  some  amusing  anecdotes  of  tlie  troubles  ex- 
perienced from  time  to  time  in  the  development  of  tiie  sys- 
tem, and  the  evening  was  passed  in  a  very  pleasant  manner 
by  all  present. 
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Trunk  Line  Electrification 

A  valuable  paper  was  recently  presented  before  the 
American  Institute  of  Electrical  Engineers,  New  York,  by 
Mr.  Charles  P.  Kahler,  on  the  subject  of  "Trunk  Line  Electri- 
fication." A  review  of  which  is  given  herewith.  This  paper 
is  especially  interesting  on  account  of  the  figures  of  initial 
cost  and  of  maintenance  that  have  been  compiled  for  a  typi- 
cal road.  The  problem  of  steam  road  electrification  is  one 
of  the  biggest  that  electrical  engineers  will  have  to  deal  with 
in  the  next  few  years. 

The  great  objection  to  operating  many  of  the  large 
steam  railroads  by  electric  power  is  the  extreme  heavy  in- 
vestment necessary  for  the  electric  apparatus  and  equipment. 
The  ability  of  the  steam  locomotive,  to  handle  railroad  traf- 
fic in  a  very  relial)le,  and,  I  may  also  say,  expeditious  man- 
ner, is  very  well  known,  but  up  to  date,  railroad  managers 
either  have  not  been  convinced  that  electric  motive  power  is 
as  reliable  as  steam  power  or  else  they  do  not  believe  that 
the  improvement  in  the  railroad  service  or  the  saving  in 
operating  expenses  resulting  from  electric  operation  will  be 
great  enough  to  warrant  the  heavy  expenditures  necessary. 
On  most  railroads,  bonds  would  have  to  be  issued  to  cover 
the  cost  of  electrification,  and  the  return  on  the  investment, 
by  reason  of  the  lower  electric  operating  cost,  would  have  to 
be  great  enough  to  pay  the  interest  and  sinking  fund  on  the 
bonds,  and  leave  a  reasonable  profit  besides. 

The  object  of  the  paper  is  to  show  the  effect  of  the  sub- 
stitution of  electric  motive  power  for  steam,  upon  the  opera- 
tion of  a  railroad,  and  the  comparative  cost  of  operating  a 
railroad  by  steam  and  electric  power;  also  to  outline  general 
railroad  conditions  and  show  whether  the  return  on  the  large 
investment  necessary  for  the  electrification  of  a  steam  rail- 
road (by  reason  of  the  lower  electric  operating  expenses 
and  increased  passenger  earnings)  will  be  likely  to  warrant 
operation  by  electric  power. 

Past  Electrification  Work 

Very  little  of  the  past  work  of  steam  railroad  electrifi- 
cation was  done  on  account  of  the  financial  return  expected 
on  the  money  so  expended.  It  was  the  ability  of  the  electric 
locomotive  to  accomplish  or  do  some  special  work  not  pos- 
sible with  th6  steam  locomotive  that  caused  most  of  the 
past  work  to  be  done.  The  first  heavy  electric  railroad  work 
in  this  country  was  on  the  B.  &  O.  R.  R.,  where  the  electric 
locomotives  were  substituted  fpr  steam  locomotives  to  do 
away  with  the  smoke  troubles  in  the  long  Belt  tunnel  ex- 
tending under  the  heart  of  Baltimore.  The  smoke  trouble 
with  steam  locomotive  has,  in  fact,  been  one  of  the  most  im- 
portant reasons  for  the  past  progress  in  heavy  electric  rail- 
road work.  .Steam  locomotives,  with  their  smoke  and  gases, 
could  hardly  do  the  work  of  the  Pennsylvania  electric  loco- 
motives operating  through  the  tunnels  into  New  York.  The 
smoke  nuisance  is  also  the  principal  reason  that  the  electri- 
fication of  the  Chicago  terminals  is  being  considered  at 
))resent. 

Irrespective  of  what  caused  the  past  heavy  electric  rail- 


road work,  the  actual  operation  of  large  electric  locomo- 
tives showed  that  they  could  in  some  ways  handle  railroad 
traffic  more  advantageously  than  steam  locomotives.  Also, 
it  was  found  that  electric  locomotives  were  as  reliable  in 
operation  as  steam  locomotives.  In  fact,  the  published 
records  of  the  steam  and'  electric  locomotives  of  the  New 
York  Central  Railroad,  the  New  York,  New  Haven  &  Hart- 
ford Railroad,  and  the  Pennsylvania  Railroad,  indicate  that 
electric  locomotives  are  probably  even  more  reliable  in  opera- 
tion than  steam  locomotives.  The  published  records  of  the 
above  roads  also  indicate  that  the  quantity  of  fuel  required 
to  generate  power  in  a  steam-electric  plant  for  railroad 
operation  is  much  less  than  the  fuel  required  by  steam  loco- 
motives in  the  same  service.  Also,  the  locomotive  repair 
expense  was  found  to  be  much  less  on  electric  locomotives 
than  on  steam  locomotives. 

Further,  as  the  electric  locomotives  do  not  have  to 
bother  with  taking  fuel  and  water,  nor  have  a  boiler  or  fire- 
box to  be  cleaned  out,  they  are  nearly  always  ready  for  ser- 
vice, and  also  take  less  time  to  handle  trains  that  steam  loco- 
motives, especially  on  long  runs.  The  perfection  of  the 
multiple  unit  control  made  the  number  of  driving  units  which 
could  be  controlled  by  one  man  practically  unlimited  and, 
consequently,  it  was  possible  to  make  the  size  of  electric 
locomotives  much  greater  than  steam  locomotives  with  the 
boiler  limitations. 

The  large  saving  in  operation  and  other  advantages 
which  it  was  evident  would  result  from  electric  railroad 
operation,  caused  the  manufacturers  and  builders  of  steam 
locomotives  to  make  many  marked  improvements  in  the 
steam  locomotives.  The  Mallet  and  Mikado  types  of  locomo- 
tive, with  all  the  refinements  for  economic  operation,  re- 
sulted partly  from  the  competition  between  the  steam  and 
the  electric  locomotive.  However,  the  limitations  imposed 
by  the  boiler  of  a  steam  locomotive  are  still  a  big  disad- 
vantage, as  any  increase  in  tractive  power  of  a  steam  loco- 
motive can  only  be  had  by  lowering  the  speed. 

Another  important  point  in  connection  with  electric 
operation  was  brought  out  by  the  great  success  of  the  inter- 
urban  electric  railways.  The  frequent  passenger  train  ser- 
vice, and  other  advantages  possible  on  the  electric  railways, 
caused  a  large  increase  in  the  local  passenger  traffic.  The 
passenger  earnings  on  these  interurban  electric  railways 
soon  after  beginning  operation  became  much  greater  than 
had  been  obtained  from  the  same  territories  by  steam- 
operated  railroads. 

The  gasoline  motor  car  and  the  gas-electric  motor  car 
would  probably  not  have  been  developed  were  it  not  for  the 
trolley  lines  taking  local  passenger  business  away  from  the 
steam  railroads.  These  have  been  successful  as  far  as  opera- 
tion goes,  but  although  some  of  the  published  costs  of  opera- 
tion are  lower  than  steam  train  operation,  I  know  of  several 
cases  where  the  operating  and  maintenance  costs  of  the  gaso- 
line motor  cars  differ  very  little  from  those  of  the  three  car 
steam  trains.  The  gasoline  cars  are  not  as  reliable  as  a 
Steam  locomotive,  and  I  doubt  if  the  gas-electric  cars  are 
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imu;li  hcltcr,  altlmuj^li  llu-y  an-  jirohahly  lu'ltrr  fitttd  lo 
handle  traffic  where  fretiueiU  stops  are  necessary  than  llie 
gasoline  cars. 

Effect  of  the  Physical  Characteristics  of  a  Railroad  on  the 
Operating  Expenses 

The  grades,  curvatnre  and  cither  physical  characteri'itici 
of  a  railroiid  have  a  very  important  inMuence  upon  its  opera- 
ting expenses  and  are  usually  very  carefully  studied  by  rail- 
road men  with  a  view  to  cutting  down  operating  expenses. 
The  reduction  in  the  number  of  freight  trains  by  cutting 
down  the  ruling  grade  is  one  way  of  reducing  operating  ex- 
penses. The  elimination  of  helper  engine  districts,  shorten- 
ing of  distances,  taking  out  curvature,  and  lessening  the  rise 
and  fall  of  grades,  are  otlicr  ways  in  which  a  great  deal  of 
money  is  now  being  expended  on  steam  railroads  to  lower 
the  operating  costs. 

Ruling  Grade — The  ruling  grades  are  those  which  limit 
the  weight  of  the  freight  trains.  They  are  not  always  the 
maximum  grades,  because  the  maximum  grades  are  often 
momentum  grades.  On  many  steam  railroads  where  the 
average  grade  is  low,  the  heavy  ruling  grades  which  deter- 
mine the  weight  and  thereby  the  number  of  freiglit  trains, 
are  comparatively  short.  If  these  roads  were  electrically 
operated,  the  weight  of  the  freight  trains  could  in  most  cases 
be  made  much  heavier  than  possible  by  steam  operation,  on 
account  of  the  characteristic  of  the  electric  locomotive  to 
operate  overload  without  dangerous  overheating,  long 
enough  to  get  over  the  short  heavy-grade  sections,  and  on 
this  account  the  ruling  grade  of  an  electrically  operated  rail- 
road will  seldom  be  as  great  as  the  ruling  grade  of  a  steam- 
operated  railroad.  This  will  be  explained  more  in  detail 
below. 

Helper  Districts — Sometimes  in  constructing  a  railroad 
on  a  certain  ruling  grade,  there  are  some  short  sections 
where  it  is  either  impossible  to  build  to  the  established  rul- 
ing grade  or  else  the  construction  expense  would  be  prohibi- 
tive. In  such  cases,  helper  districts  are  established  which 
require  from  one  to  four  engines,  in  addition  to  the  regular 
road  engine,  to  haul  freight  trains  with  the  maximum  or 
ruling  grade  tonnage  over  them.  For  instance,  if  the  ruling 
grade  of  an  engine  district  is  0.5  per  cent,  and  there  is  a 
1.7  per  cent,  helper  grade,  while  one  engine  could  haul  a 
freight  train  loaded  for  a  0.5  per  cent,  grade  over  the  en- 
gine district,  two  additional  locomotives  of  the  same  class  as 
the  road  locomotive  would  be  required  to  assist  the  train 
over  the  1.7  per  cent,  helper  district.  Only  one  engine  crew 
would  be  required  where  more  than  one  electric  helper  loco- 
motive is  used,  as  two  or  more  electric  locomotives  can  be 
coupled  together  and  operated  as  a  single  unit  by  one  man, 
while  with  steam  locomotives  as  many  engine  crews  will  be 
needed  as  there  are  steam  locomotives  used. 

Influence  of  the  Locomotive  on  the  Operating  Expenses 
of  a  Railroad 

The  locomotive  is  directly  responsible  for  from  30  per 
cent,  to  40  per  cent,  of  the  operating  expenses  of  a  steam 
railroad.  The  principal  items  being  the  fuel  cost,  locomotive 
repair  cost,  the  engine  house  expenses,  and  the  wages  of  the 
engine  crew.  In  addition,  the  locomotive  is  indirectly  re- 
sponsible for  a  good  deal  of  expense,  as  its  tractive  power 
determines  the  number  of  freight  trains,  and  upon  its  re- 
liability depends  the  expense  due  to  delays  from  locomotive 
failures. 

The  horse  power  and  tractive  effort  curves  shown  in 
Fig.  1,  for  a  consolidated  steam  freight  locomotive  and  an 
electric  locomotive  for  freight  service,  illustrate  the  com- 
parative characteristics  of  the  two  kinds  of  locomotives. 
At  a  speed  of  16.5  miles  per  hour,  which  is  only  a  little  greater 
than  the  usual  average  speed  of  freight  trains,  the  tractive 
power  of  both  locomotives  is  equal.    Above  this  speed  the 


steam  hjcomotive,  can  exert  a  higher  tractive  efifort  than  the 
electric  locomotive,  while  below  this  sijeed  the  electric  loco- 
motive has  the  higher  tractive  effort. 

']"he  steam  locomotive  can  exert  the  tractive  effort  shown 
by  the  cur\e  at  the  higher  speeds  only  for  short  intervals, 
on  account  of  the  inability  of  the  boiler  to  continuously  sup- 
ply the  necessary  steam.  On  the  other  hand,  the  electric 
li  comoti\e  can  not  continuously  exert  the  high  tractive  ef- 
fort shown  l)y  the  curve  at  low  speeds  without  overheating. 
1  lie  maximum  Iractixe  effort  which  can  be  continuously  ex- 
erted by  the  electric  locomotive  with  safety  is  .'J4,600  lb.  at 
a  sjjced  of  1  fi  miles  per  hour.  I'elow  this  speed  the  high 
tractive  efforts  shown  can  only  be  used  for  certain  periods 
of  time.  Thus,  for  one  hour,  45,000  lb.  tractive  effort  can  be 
e.xerted  without  overheating  the  motors,  with  the  speed  at 
about  14  miles  per  hour. 

At  starting,  as  much  as  55,000  lb.  can  be  exerted  by  the 
electric  locomotive,  while  the  steam  locomotive  can,  under 
favorable  conditions,  only  exert  a  tractive  effort  of  about 
4:!, 000  lb.  at  starting.    One  of  the  causes  of  the  higher  power 
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of  the  electric  freight  locomotive  at  starting  is  that  all  its 
weight,  220,000  lb.,  is  on  the  drive  wheels,  while  although  the 
steam  locomotive  with  loaded  tender  weighs  185  tons,  it  has 
only  187,000  lb.  on  the  drive  wheels.  Also  the  coefficient 
of  adhesion  is  greater  for  an  electric  locomotive  than  for  a 
steam  locomotive. 

The  foregoing  shows  the  characteristics  of  steam  and 
electric  locomotives  and  should  give  some  idea  of  their 
respective  abilities  to  handle  the  traffic  of  a  steam  trunk  line 
railroad.  As  stated  before,  the  weight  of  the  steam  freight 
trains  is  generally  determined  by  the  ruling  grades.  As  an 
electric  locomotive  can  exert  a  high  tractive  effort  for  short 
intervals  without  dangerous  overheating,  the  average  grades, 
which  are  usually  much  lower  than  the  ruling  grades  for 
steam  operation,  have  more  to  do  with  determining  the 
weight  of  electrically  operated  freight  trains.  Consequently, 
an  electric  freight  locomotive  can  usually  haul  much  heavier 
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trains  than  the  steam  freight  locomotive  over  the  undulating 
grades  usual  on  most  steam  railroads. 

On  some  engine  districts  the  weight  of  freight  trains  is 
governed  by  the  starting  grades.  Here  also  the  electric 
freight  locomotive  has  the  advantage,  as  all  or  nearly  all  the 
weight  is  on  the  drive  wheels  and  the  starting  capacity  of 
an\-  locomotive  is  usually  proportional  to  the  weight  on  the 
(h'ivers. 

I-'or  passenger  service,  the  higher  tractive  effort  at  start- 
ing gives  the  electric  locomotive  a  great  advantage,  as  a 
higher  rate  of  acceleration  can  be  obtained.  Also  for  local 
passenger  service  the  higher  starting  power  makes  it  pos- 
sible to  maintain  by  electric  operation  a  much  higher  sche- 
dule speed  with  frequent  stops  to  collect  the  passengers 
than  could  be  done  with  the  steam  locomotive. 

Competition  for  Different  Classes  of  Railroad  Service 

The  railroad  traffic  may  be  di\ided  into  six  general 
classes : 

1.  Suburban  passenger  traffic. 

3.  Local  or  interurban  passenger  traffic. 

3.  Through  passenger  traffic. 

4.  Local  or  way  freight  traffic. 

5.  Through  or  drag  freight  traffic. 
().  Manifest  or  time  freight  traffic. 

The  construction  of  electric  trolley  lines  parallel  to 
steam  railroads  in  many  parts  of  the  country,  and  the  opera- 
tion of  electric  motor  cars  at  frequent  intervals,  diverted 
nearly  all  of  the  first  and  second  classes  of  traffic  from  the 
paralleling  steam  roads.  As  the  trolley  cars  can  accelerate 
quicker  than  the  steam  trains,  they  can  consequently  main- 
tain the  same  schedule  speed  and  still  make  numerous  stops 
for  crjllecting  passengers.  The  cost  of  operating  the  trolley 
lines  range  from  12  to  about  22  cents  per  car  mile  for  the 
one  motor  car  trains,  while  it  takes  from  .50  cents  to  $1.40 
per  train  mile  for  steam  operation.  Consequently,  the  inter- 
url)an  electric  lines  can  not  only  maintain  a  better  service 
than  the  steam  roads,  but  also  they  can  afford  to  charge  less 
fare  than  the  steam  railroads,  and,  as  a  result,  they  get 
nearly  all  the  local  passenger  business  and  in  addition  create 
a  new  class  of  traffic.  It  has  been  demonstrated  many  times 
that  an  electric  line  will,  on  account  of  the  better  service  it 
maintains,  get  a  much  larger  local  passenger  traffic  out  of  a 
territory  than  a  steam  railroad  usually  does. 

At  the  present  time  the  electric  lines  in  many  places  are 
handling,  with  considerable  success,  a  good  deal  of  local 
freight  business.  The  electric  lines  have  not  as  yet  ma- 
terially affected  that  part  of  the  revenue  of  steam  roads 
which  is  obtained  from  the  through  passenger  and  freight 
traffic. 

The  experience  with  tlie  electric  locomotive  has  demon- 
strated its  reliability.  The  operating  cost  data  available 
from  electrified  steam  railroads  have  made  it  evident  that 
many  steam  railroads  could  now  l)e  operated  more  economi- 
cally Ijy  electric  power.  However,  the  comparative  econo- 
mics of  steam  and  electric  railroad  operation  would,  of 
course,  have  to  be  studied  for  each  case,  and  to  bring  out 
tlie  relative  advantages  and  disad\antages  of  steam  and  elec- 
tric of)eration  of  trunk  line  railidad?,  a  concrete  example  will 
now  Ije  discussed. 

A  Typical  Installation 

The  writer  then  considers  at  length  the  requirements  of 
a  typical  western  road  taken  arbitrarily  as  467  miles  in  length 
and  divided  into  three  engine  districts,  respectively  167,  160 
and  140  miles  long.  Electric  operation  is  supposed  to  Ije  at 
11,000  volts,  single  pliase,  l.j  cycles  with  110,000  volts,  ] 
cycles,  high  tension  lines  supplying  power  to  fourteen  sub- 
stations. The  local  ])assenger  trains  are  calculated  to  con- 
sist of  two  electric  inotor  cars  and  one  trailer.  The  througli 
trains  are  to  be  hauled  I)y  100-ton  electric  locomotives.  The 


local  freight  trains  are  to  be  hauled  by  an  85-ton  locomotive 
and'  the  through  freight  trains  by  110-ton  locomotives. 

.  The  paper  deals  at  length  with  the  number  of  freight 
trains  required,  the  number  of  locomotives,  etc.,  and  gives 
interesting  tables  in  this  connection.  Probably  the  most 
valuable  figures  however  are  contained  in  the  estimate  of  the 
money  needed  to  electrify  the  467  miles  of  steam  road  con- 
sidered.   This  estimated  cost  of  electrification  follows: — ■ 

Estimated  Cost  of  Electrification 

Iligli  tension  lines  (steel  tower)  450  miles   $2,250,000 

Trolley  and  feeder  wire: 

.S/0  grooved  copper  trolley,  408  mi.  at  JfOSO  .  .  .  304,200 

Steel  trolley  wire,  156  mi.,  at  $320    49,920 

2/0  feeder  wire,  408  mi.,  at  .$500    234,000 

  588,120 

Overhead  construction  : 

Bracket  arm  construction,  420  mi.  at  $1650  ...   .  693,000 

•Span  construction,  92  mi.  at  $2000    239,200 

Steel  bridges,  4  mi   36,000 

Section   breaks    6,600 

Additional  for  curved  track,  100  mi.  at  $300  ...         30  000 

 '-   1,004,800 

Track  bonding  : 

621  mi.  at  .$450    280,800 

.Substations  : 

14  suljstations,  56,000  kv.a   $016,000 

;!  portable  stations,  UOOO  kv.a.  (complete)   96,000 

 712,000 

Rolling  stock : 

14  motor  cars,  $18,000   '   $252,000 

10  passenger   locomotives,   .$45,000    4.50,000 

43  freight  locomotives,  $50  000    2,150,000 

11  switching  locomotives,  $35,000    3S 5,000 

  3,237,000 

Changing  block  signals  and  telegraph  (408  mi.)    561,600 

Engineering  and  supervision,  5  per  cent   431,716 

Contingencies,  etc.,   10  per  cent   905,964 

Total   $9,972,000 

Credit  for  steam  equipment : 

140  locomotives   '  $2,520,000 

241  coal  cars   241,000 

14  passenger  cars   112  000 

Give  credit  for,  say,  about  70  %  of  new  value  .  .     2,873,000  2,012,000 

Net  estimate   $7,960,000 

Comparative  Cost  of  Maintenance  and  Operation 

The  comparative  cost  of  maintenance  and  operation  by 
steam  and  electric  power  are  worked  out  in  detail,  the  sum- 
mary of  which  is  given  in  the  following  table:— 

Summary  of  Operating  Costs 

Steam  Electric 

operation  operation 

Maintenance   of   way   and   structures                              $671,540  $572,090 

Maintenance  of  overhead  structures  and  substations            000  95,710 

Depreciation  of  overhead  structures  and  substations            000  144,084 

Maintenance  of  equipment                                              1,025.879  619,041 

Depreciation  of  equipment                                                  86,190  64,740 

Transportation  expense                                                   2,064,800  1,381,187 

Taxes   31,551 

Totals  .$3,848,400  .$3,908,409 

Annual  saving  effected  by  substitution  of  electric  power   $940,000 

Return  on  Investment 

The  estimated  cost  of  the  electrification  of  the  467-mile 
railroad  considered  above  was  $7,960,000.00  The  return  on 
this  investment  on  account  of  the  saving  in  operating  ex- 
pense was  estimated  at  about  $940,000.00  per  year.  The  in- 
terest earned  on  the  money  used  for  the  electrification  of  this 
road  would  thus  be  11.8  per  cent.  If  it  is  necessary  to  bor- 
row the  money  for  this  purpose,  and  if  it  can  be  obtained  at 
5  per  cent,  interest,  there  would  remain  a  profit  to  the  rail- 
road of  6.8  per  cent,  of  the  net  cost  of  electrification. 

Besides  this  increase  in  the  railroad's  revenue,  it  will 
generally  be  possible  by  operating  a  frequent  local  passenger 
train  service  with  frequent  stops  to  increase  the  passenger 
earnings  and  add  considerable  more  money  to  the  net  revenue 
of  the  railroad.  There  are  very  few  localities  where  local 
pasenger  trains  are  now  operated  which  would  not  at  least 
add  $500.00  per  year  per  mile  of  line  to  the  gross  revenue  if 
frequent  interurban  cars  were  substituted  for  the  local  steam 
train.  This,  of  course,  will  depend  upon  the  density  of  the 
population,  local  conditions,  etc.  However,  the  increase  in 
passenger  revenue  may,  under  the  conditions  in  many  locali- 
ties, amount  to  several  thousand  dollars  per  year  per  mile  of 
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solutely  necessary  that  nothing  delay  the  delivery  of  coal  to 
the  central  stations,  as  the  business  of  a  whole  community 
could  be  easily  tied  up  if  the  electric  power  supply  was  cut 
off.  Consequently,  if  in  providing  for  future  power  ai  such 
points  as  Chicago  and  New  York,  steam-electric  plants  be 
constructed  at  suitable  points  in  the  vicinity  of  the  coal 
mines  of  Indiana,  Illinois  and  Pennsylvania,  and  high  tension 
lines  be  constructed  from  these  new  plants  to  Chicago  and 
New  York,  the  providing  of  additional  railroad  facilities  for 
power  plant  coal  hauling  would  not  be  necessary.  Also, 
the  present  steam  plants  would  insure  a  power  supply  at  the 
distributing  points  during  the  short  interruptions  which  oc- 
cur on  high-tension  transmission  lines. 

The  advantage  of  this  arrangement  to  the  railroads 
would  be  that  if  the  high-tension  lines  were  constructed  upon 
th  c  right  of  way  of  the  railroad  lines,  the  railroads  could  ob- 
tain electric  power  for  their  sub-stations,  when  the  roads 
were  ultimately  electrified,  without  the  heavy  expense  of 
constructing  high  tension  lines  of  their  own.  The  question 
as  to  whether  the  railroads  should  own  the  whole  or  a  part 
of  the  power  companies,  is,  of  course,  a  matter  which  will 
have  to  be  determined  by  local  conditions. 

Where  water  power  is  plentiful,  as  is  the  case  in  many 
sections  of  the  West,  the  advantage  of  being  able  to  tie  in 
isolated  hydroelectric  plants  located  at  points  where  there  is 
only  a  small  market  for  power  to  a  network  of  high-tension 
lines  on  the  railroad  rights  of  way  extending  to  localities 
where  there  is  a  market  for  power  is  evident.  Also  the  chief 
objection  to  the  electrification  of  steam  railroads  (the  heavy 
first  cost)  would  be  made  of  lesser  importance  by  this  ar- 
rangement. 


-Street  Car  Ventilation 

In  the  design  of  a  street  car  ventilating  system  the 
question  of  fresh  air  intake  is  most  important  both  as  re- 
gards the  number  and  size  of  the  openings  as  well  as  their 
location.  Experience  has  demonstrated  the  fact  that  best  re- 
sults are  obtained  with  the  intake  openings  located  toward 
the  centre  of  the  car  body  and  this  is  especially  true  with 
double  truck  cars  designed  for  double  end  operation.  A 
moving  car  tends  to  force  the  air  away  from  the  front  end 
while  a  vacuum  effect  is  produced  at  the  rear.  This  air 
movement  causes  the  dust  of  the  street  to  be  drawn  away 
at  the  front  and  carried  in  toward  the  rear  end.  Observa- 
tion has  also  shown  that  the  dust  stirred  up  by  the  car  tends 


line,  and  is  a  very  important  consideration  wherever  electric 
operation  is  proposed.  At  the  rate  of  only  $500.00  for  the 
4(57  mile  railroad  considered,  the  increased  passenger  revenue 
would  amount  to  $333,500.00  per  year,  which  would  add 
materially  to  the  revenue  resulting  from  electrification. 

Conclusions 

7\s  stated  at  the  beginning,  the  great  objection  to  the 
electrification  of  steam  railroads  is  the  heavy  expenditure  in- 
volved, while  the  chief  reason  for  considering  the  electric 
operation  of  steam  railroads,  aside  from  some  special  condi- 
tions at  local  points,  was  to  increase  the  net  earnings  of  the 
road.  It  was  further  stated  that  the  answer  to  the  question 
of  whether  the  increased  net  earnings  which  would  result 
from  the  electric  operation  would  be  great  enough  to  pay 
interest  on  the  cost  of  electrification,  and  besides  leave  a  pro- 
fit, could  only  be  had  by  making  a  careful  investigation  of 
each  individual  road. 

The  example  taken  above  was  not  chosen  to  favor  elec- 
tric operation  but  was  taken  to  show  actual  conditions.  It 
will  be  noted  that  the  quantity  of  traffic  asumed  was  com- 
paratively small,  which  of  course  does  not  favor  electric 
operation.  The  data  given  above,  which  will  be  found  simi- 
lar to  those  on  many  steam  railroads,  show  that  the  traffic 
on  many  of  the  trunk  railroads  now  operated  by  steam  loco- 
motives could  be  more  economically  handled  by  electric 
locomotives.  The  fact  that,  electrically  operated,  the  road 
considered  above  could  handle  the  same  traffic  with  about  25 
per  cent,  less  train  mileage  and  locomotive  mileage  than 
when  operated  by  steam,,  and  with  15  per  cent,  less  ton 
mileage  and  about  half  as  many  locomotives  as  are  needed 
for  steam  operation,  is  certainly  deserving  of  serious  con- 
sideration. 

The  overload  characteristic  which  makes  it  possible  for 
the  electric  locomotive  to  haul  heavier  freight  trains  over 
the  short  heavy  grade  sections  than  can  be  done  by  steam 
locomotives  was  illustrated  above,  and  would  indicate  that 
considerable  money  now  expended  upon  grade  reductions 
of  steam  railroads  would  not  be  warranted  if  the  road  were 
electrically  operated. 

There  has  been  considerable  discussion  lately  as  to  the 
advisability  of  each  railroad  company  building  a  power  plant 
of  its  own,  or  else  purchasing  power  from  a  central  power 
company  for  railroad  operation.  One  advantage  of  pur- 
chasing power  is  that  the  load  factor  of  the  large  power 
companies'  plants  is  usually  high,  whereas  on  most  railroads 
now  operating  by  electric  power  the  load  factor  of  the  rail- 
road power  plants  is  generally  low  and,  consequently,  cost  of 
generating  power  in  the  railroad  plants  is  high.  However, 
on  the  other  hand,  the  load  factor  of  a  long  trunk  line  will 
probably  be  high  and  the  advantage  of  high  load  factor  in  a 
power  company's  plant  will  in  many  cases  disappear. 

The  most  important  advantage  in  favor  of  railroads  pur- 
chasing power  for  electric  operation  is  that  the  heavy  invest- 
ment necessary  for  electrification  would  be  reduced.  It 
appears  to  me  that  the  relative  advantages  of  purchasing  or 
generating  electric  power  will  have  to  be  determined  l)y 
local  conditions.  The  competition  between  various  railroads 
would,  of  course,  be  a  very  important  consideration  and  is 
probably  one  of  the  principal  objections  to  the  purchasing  of 
power  from  central  stations.  However,  if  a  long  time  con- 
tract could  be  made  with  a  power  company  at  a  low  rate,  it 
would  have  many  advantages. 

Another  important  point  is  suggested  in  connection  with 
the  electrification  of  steam  roads  and  supplying  electric 
power  for  same,  which  should  be  mentioned  before  closing 
this  paper.  At  many  points  in  the  country,  large  stcani- 
electric  central  stations  have  been  constructed  and  at  the 
present  time  the  amount  of  coal  hauled  from  the  mines  to 
these  central  stations  has  become  very  large.    It  is  also  ab- 


Diagram  showing  direction  of  air  movement 

to  rise  to  the  level  of  the  car  body  toward  the  rear  while  the 
space  between  the  trucks  is  comparatively  free  from  dust. 

The  Vacuum  Car  \'entilating  Company  of  Chicago  have 
met  the  demand  for  street  car  ventilation  by  placing  on  the 
market  a  mechanical  system  of  air  removal.  A  motor-driven 
exhaust  fan  is  located  at  one  end  in  the  car  roof  and  draws 
the  air  from  an  exhaust  chamber  built  in  the  car  roof  and 
extending  the  whole  length  of  the  car.  To  provide  a  fresh 
air  supply-  a  series  of  openings  are  made  in  the  floor  of  the 
car  body  immediately  below  the  car  heaters,  see  figure. 
This  provides  for  the  proper  temperature  of  the  air.  The 
\itiate(l  air  (lasses  uiiward  and  enters  the  e.xhaust  chamber 
at  the  top  of  the  car  through  a  series  of  registers.  The  ex- 
haust fan  creates  a  partial  vacuum  in  the  exhaust  chamber 


6o 


THE    ELECTRICAL  NEWS 


in  the  car  roof  resulting  in  a  steady  upward  flow  of  air 
from  the  car  body. 

The  cross  section  of  the  area  of  the  openings  under  the 
heaters  has  been  carefully  considered  as  well  as  their  loca- 
tion. These  are  so  designed  that  the  temperature  rise  shall 
be  the  greatest  possible.  The  distribution  and  quantity  of 
air  is  also  such  that  there  is  no  appreciable  draft  to  cause 
discomfort  to  the  passengers. 

The  motor  used  to  drive  the  fan  is  designed  for  600  volt 
service,  series  wound,  with  steel  frame  fully  enclosed.  It 
requires  less  than  1  amp.  operating  at  19.50  r.p.m.  Under 
ordinary  conditions  the. motor  operates  under  a  load  of  less 
than  one-half  h.p. 

The  standard  equipment  manufactured  by  this  company 
has  been  designed  to  provide  a  circulation  '  of  air  of  from 
500  to  600  cubic  feet  per  minute  through  the  car  body.  If 
required,  larger  amounts  of  air  can  be  moved,  but  it  must  be 
borne  in  mind  that  special  provision  haS  to  be  made  for  heat- 
ing this  extra  amount  to  a  comfortable  temperature. 


Condulet  Suggestions  for  Lighting  Railway 
Yards 

The  illustration  herewith  shows  a  condulet  installation 
used  as  standard  by  the  Transcontinental  Railway  Company 
in  their  railway  yards  at  Transcona,  Manitoba. 

A  type  F  condulet  is  used  at  the  top  of  the  pole  for  re- 
ceiving the  wires.  This  is  a  three-piece  fitting  composed  of  a 
clamping  ring,  cast  iron  body  and  porcelain  cover.    It  pro- 


A  good  outdoor  wiring  installation 


vides  for  the  proper  separation  and  installation  of  the  wires. 
The  wires  arc  then  extended  down  through  the  conduit  into 
a  type  TM  condulet  which  is  a  combination  of  pipe  flange 
and  type  T  condulet,  cast  in  one  piece,  and  is  very  compact 
and  strong.  This  fitting  is  designed  to  take  the  various 
combinations  of  covers  and  is  generally  used,  as  in  this 
case,  for  pipe  lamp  brackets. 

The  conduit  is  continued  down  the  pole  to  the  YC  con- 


dulet, which  fitting  consists  of  a  one-piece  cast  iron  body, 
sheet  steel  hinged  cover,  and  an  adjustable  cut-out  fastening 
plate.  This  fitting  is  designed  for  main  line  cut-outs  through 
feed,  with  enclosed  fuses. 

At  the  bottom  of  the  conduit  installation  on  the  pole  is 
installed  a  QHB  condulet  which  is  designed  for  standard 
thumb  knob  snap  switches  to  protect  the  switch  and  wiring 
from  the  weather.  The  fitting  is  made  weatherproof  and  is 
arranged  so  that  the  cover  of  the  condulet  may  be  secured 
by  a  small  padlock  and  thereby  prevent  unauthorized  per- 
sons from  tampering  with  it. 

The  above  installation  is  in  actual  use  in  the  Transcon- 
tinental Railway  yards  at  Transcona,  Manitoba,  and  from  the 
report  we  have  received  from  Mr.  E.  J.  Young,  electrical 
engineer  for  the  government,  we  understand  that  this  instal- 
lation has  proven  very  satisfactory  and 'that  they  have  adopt- 
ed the  same  as  their  pole  lighting  standard.  The  material 
was  supplied  and  the  installation  designed  ana  installed  by 
the  Crouse-Hinds  Company  of  Canada. 


Electric  Railway  for  Ladysmith,  V.I. 

While  on  a  visit  to  Vancouver  early  in  May,  Capt.  Mon- 
tague Yates,  general  manager  of  the  Vancouver  Island 
Hydro-Electric  and  Tramways  Company,  Limited,  announced 
that  all  preliminary  arrangements  have  been  completed  in 
connection  with  the  construction,  by  his  company,  of  an  elec- 
tric street  railway  system  at  Ladysmith,  Vancouver  Island, 
the  necessary  provincial  right  having  been  secured  and  an 
agreement  with  the  city  endorsed  by  the  ratepayers.  It  is 
understood  that  work  is  to  commence  immediately  and  that 
an  interurban  system  extending  to  Chemainus,  Duncan, 
Nanoose  and  Nanaimo  will  eventually  be  put  in  operation. 
It  may  be  recalled  that  this  company  was  unsuccessful  last 
year  in  an  attempt  to  secure  a  charter  for  the  construction 
and  operation  of  a  street  railway  system  in  the  city  of 
Nanaimo. 


An  Engineering  Congress 

Announcement  is  made  that  in  connection  with  the 
Panama-Pacific  International  Exposition  which  will  be  held 
in  San  Francisco  in  1915,  there  will  be  an  International  En- 
gineering Congress  in  which  engineers  from  all  parts  of  the 
world  will  be  invited  to  participate.  This  engineering  con- 
gress will  be  conducted  under  the  auspices  of  the  five  fol- 
lowing international  engineering  societies,  namely: — Ameri- 
can Institute  of  Mining  Engineers,  American  Society  of  Me- 
chanical Engineers,  American  Institute  of  Electrical  Engi- 
neers, American  Society  of  Civil  Engineers  and  the  Society 
of  Naval  Architects  and  Marine  Engineers.  These  societies 
acting  in  co-operation  have  appointed  a  permanent  com- 
mittee of  management  who  will  have  charge  through  their 
various  sub-committees  of  the  different  departments  of  the 
work  entailed  by  a  convention  of  such  importance.  The 
scope  of  the  congress  has  not  yet  been  definitely  determined, 
but  it  is  hoped  to  make  it  widely  representative  of  the  best 
engineering  practice  throughout  the  world,  and  it  is  intended 
that  the  papers,  discussions  and  proceedings  shall  constitute 
an  adequate  review  of  the  progress  made  during  the  past  de- 
cade, and  an  authoritative  presentation  of  the  latest  develop- 
ments and  most  approved  practices  in  the  various  branches 
of  engineering  work.  The  various  committees  are  now  act- 
ively at  work  and  more  definite  announcement  can  be  looked 
for  in  the  near  future. 


The  Convention  of  the  Canadian  Electrical 
Association  is  held  in  Toronto, 
June  25,  26  and  27 
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Remote  Control  of  Lamps 

Electricians  are  frequently  called  upon  to  arrange 
switches  in  certain  rooms  of  private  residences  so  that  lights 
in  other  rooms  can  be  turned  on  or  of?  by  means  of  them  re- 
gardless of  the  switches  in  the  rooms  where  the  lamps  are 
located.  Where  this  is  the  only  condition  to  be  fulfilled 
the  task  is  an  easy  one;  a  three-point  local  switch  and  an- 
other switch  of  the  same  kind  at  the  point  of  remote  control 
is  sufficient.  Once  in  a  while, however,  it  is  required  that  the 
arrangement  be  such  that  certain  lights,  or  all  the  lights  in 
the  house,  can  be  turned  on  by  means  of  a  switch  in  some 
particular  room,  and  that  they  cannot  be  turned  of¥  with  any 
other  switch  while  this  switch  is  kept  closed.  Sometimes, 
for  example,  the  owner  of  the  house  may  want  to  be  able  to 
flood  the  rooms  with  light  at  will  by  closing  a  switch  in  his 
bed  room,  and  to  keep  the  light  on  until  he  opens  this  switch 
again.  Several  schemes  for  accomplishing  this  have  been 
worked  out,  but  some  of  them  require  an  arrangement  of 
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Diagram  showing  remote  control  of  lamps. 

circuits  which  the  average  electrician  is  liable  to  find  con- 
fusing. The  scheme  illustrated  in  the  accompanying  figure, 
appears  in  a  current  number  of  the  Electrical  Review,  and 
is  interesting  for  its  simplicity. 

By  reference  to  the  figure  it  will  be  observed  that  the 
lamps  in  the  outlets  shown  are  controlled  locally  with  three- 
point  switches  instead  of  the  usual  single-pole  switches,  and 
one  point  of  each  switch  connected  to  a  third  wire  parallel- 
ing the  two  wires  of  the  lamp  circuit.  Single-pole  switches 
are  connected  as  shown.  There  may  be  as  many  of  these 
as  is  desired  and  they  may  be  located  in  any  places  conveni- 
ent. There  could  easily  be  one  of  these  single-pole  units  in 
each  bed  room  in  the  house,  for  example,  so  that  in  case 
of  an  emergency,  such  as  a  burglar  invasion,  the  occupant 
of  any  room  could  immediately  light  up  the  whole  house. 
In  the  figure  the  single-pole  units  are  shown  close  together, 
to  save  space. 

The  three-point  switches  would  usually  be  of  a  standard 
type,  and  each  switch  would  be  located  in  the  room  where 
the  lamps  it  controlled  were.  When  the  single-pole  master 
switches  were  all  open  the  lamps  could  be  turned  on  and 
of¥  with  the  three-point  switches.  But  while  a  master  switch 
is  closed  all  the  lamps  will  keep  burning  regardless  of  whe- 
ther the  three-point  units  1ie  turned  so  as  to  complete  the 
circuit  along  the  heavy  or  along  the  dotted  lines  shown  coi;- 
necting  the  points  of  the  switches. 
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To  keep  from  confusing  the  figure  but  one  lamp  circuit 
is  shown,  but  it  is  a  simple  matter  to  adapt  the  arrangemen*^ 
to  a  house  having  any  number  of  circuits.  To  make  the  sys- 
tem as  complete  as  possible  keyless  lamp  sockets  of  such  a 
type  that  the  lamp  can  be  locked  in  place  may  be  used 


New  Rules  for  Low  Voltage  Work 

The  new  Rules  and  Regulations  just  placed  in  force  in 
Ontario  by  the  Hydro-electric  Power  Commission  with  re- 
ference to  "Low  Potential  Work,"  follow.  Any  circuit  which 
develops  a  potential  below  650  volts  is  considered  as  com- 
ing under  this  heading: — ■ 

General 

a.  Wires,  when  entering  cabinets,  must  be  protected  iiy 
approved  bushings,  which  fit  tightly  the  holes  in  the  box  and 
are  well  secured  in  place.  - 

The  wires  should  completely  fill  the  holes  in  the  bush- 
ings, so  as  to  keep  out  dust;  tape  may  be  used  to  build  up 
the  wires,  if  necessary.  In  concealed  knob  and  tube  woik, 
approved  flexible  tubing  will  be  accepted  in  lieu  of  bushings, 
provided  that  it  extends  from  the  last  porcelain  support  into 
the  cabinet. 

b.  Wires  must  not  be  laid  in  plaster,  cement  or  similar 
finish,  and  must  never  be  fastened  with  staples. 

c.  Must  not  be  fished  for  any  great  distance,  and  only  in 
places  where  an  inspector  can  satisfy  himself  that  the  rule 
have  been  complied  with. 

d.  Twin  wires  must  never  be  used  except  in  conduit  or 
where  flexible  conductors  may  be  necessary. 

e.  Conductors  must,  where  exposed  to  mechanical  in- 
jury, be  suitably  protected. 

When  crossing  floor  timbers  in  cellars,  or  anj'  rooms 
where  they  might  be  exposed  to  injury,  the  wires  must  be 
attached  by  their  insulating  supports  to  the  under  side  of  a 
wooden  strip,  not  less  than  one-half  inch  in  thickness,  and 
not  less  than  four  inches  in  width.  Instead  of  running 
boards,  guard  strips  on  each  side  of,  and  close  to,  the  wires 
will  be  accepted.  These  strips  are  to  be  not  less  than  seven- 
eights  of  an  inch  in  thickness,  and  at  least  as  high  as  the 
insulators. 

Protection  on  side  walls  must  extend  not  less  than  five 
feet  from  the  floor,  and  must  consist  of  substantial  boxing, 
retaining  an  air  space  of  not  less  than  one  inch  around  the 
conductors,  closed  at  the  top  (wires  passing  through  bushed 
holes),  or  approved  metal  conduit  or  pipe  of  equivalent 
strength  must  be  used. 

When  metal  conduit  or  pipe  is  used,  the  insulation  of 
each  wire  must  be  reinforced  bj'  approved  flexible  tubing 
extending  from  the  insulator  next  below  the  pipe  to  the  one 
next  above  it,  unless  the  conduit  be  installed  according  to 
the  rules  on  conduit  wiring  and  the  wire  is  approved  for 
conduit  use.  The  two  or  more  wires  of  a  circuit,  each  with 
its  flexible  tubing  (when  required),  must  be  placed  within 
the  same  metal  pipe.  Special  permission  for  deviation  from 
this  last  requirement  may  be  granted  in  the  case  of  direct- 
current  circuits. 

In  damp  places,  wooden  boxing  may  be  preferable,  be- 
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cause  of  the  precautions  which  would  be  necessary  to  secure 
proper  insulation  if  metal  pipe  were  used.  With  this  excep- 
tion, however,  metal  piping  is  considered  preferable  to  the 
wooden  boxing;  it  is  especially  suitable  for  the  protection 
of  wires  near  belts,  pulleys,  etc. 

f.  Wires,  when  run  in  roof  spaces,  will  be  considered  as 
concealed,  and  when  run  in  close  proximity  to  water  tanks 
or  pipes,  will  be  considered  as  exposed  to  moisture. 

Wires  in  such  spaces  are  considered  as  exposed  to  me- 
chanical injury,  and  must  not  be  run  on  knobs  on  the  upper 
edges  of  joists. 

Open  Wiring 

a.  Wires  must  have  an  approved  rubber,  slow-burning 
weatherproof,  or  slow  burning  insulation. 

A  slow-burning  covering,  that  is,  one  that  will  not 
carry  fire,  is  considered  good  enough  where  the  wires  are 
entirely  in  insulating  supports.  Its  main  object  is  to  pre- 
vent the  conductors  from  coming  accidentally  into  contact 
with  each  other  or  anything  else. 

Where  rubber  insulation  is  used  and  covered  with  a 
flame-proof  or  other  braiding,  such  braiding,  or  flame-proof- 
ing must  be  stripped  back  on  all  wires  or  cables,  a  sufficient 
amount  to  give  the  necessary  insulation  distances  for  the 
voltage  of  the  circuit  on  which  such  wires  are  used.  This 
requirement  applies  with  equal  force  to  joints  in  wires  or 
cables,  or  where  such  conductors  are  sweated  into  connec- 
tors or  lugs. 

b.  Sub-bases  of  incombustible,  non-absorptive,  insulating 
material,  which  will  separate  the  wires  at  least  one-half  inch 
from  the  surface  wired  over,  must  be  installed  under  all 
snap-switches  used  in  exposed  knob  and  cleat  work. 

Concealed  Knob  and  Tube  Work 

a.  All  wires  must  have  an  approved  rubber  insulating- 
covering. 

b.  Wires  must  be  rigidly  supported  at  a  distance  of  at 
least  one  inch  from  the  surface  wired  over,  and  must  be  kept 
at  least  five  inches  apart. 

They  should  preferably  he  run  singly  on  separate  tim- 
hers,  or  studding,  and  must  be  separated  from  contact  with 
walls,  floors,  timbers,  and  partitions,  through  which  they  may 
pass  by  tubes  of  incombustible,  non-absorptive,  insulating 
material,  such  as  glass  or  porcelain.  Wires  passing  through 
the  cross  timbers  in  plastered  partitions  must  be  protected 
by  an  additional  tube  extending  at  least  four  inches  above  the 
timber. 

At  distributing  centres,  outlets  or  switches,  where  space 
is  limited,  and  the  five-inch  separation  cannot  be  maintain- 
ed, each  wire  must  be  separately  encased  in  a  continuous 
length  of  approved  flexible  tubing. 

c.  When,  in  a  concealed  knob  and  tube  system,  it  is  im- 
practicable to  place  the  whole  of  a  circuit  on  incombustible 
supports  of  glass  or  porcelain,  that  portion  of  the  circuit 
which  canrjot  be  so  supported  must  be  installed  with  ap- 
proved metal  conduit,  or  approved  armoured  cable;  except 
that  if  the  difference  of  potential  between  the  wires  is  not 
over  300  volts  and  if  the  wires  are  not  exposed  to  moisture, 
they  may  be  fished  if  separately  encased  in  approved  flexible 
tubing,  extending  in  continuous  lengths  from  porcelain  sup- 
port to  porcelain  support,  from  porcelain  support  to  outlet,  or 
from  outlet  to  outlet,  and  wires  must,  except  where  taps  are 
necessary,  be  in  continuous  lengths,  without  joints, 
throughout. 

d.  When  using  either  conduit  or  armoured  cable,  in  com- 
bination with  concealed  knob  and  tube  work,  the  require- 
ments for  either  conduit  work  or  armoured  cable  work,  must 
be  complied  with,  as  the  case  may  be. 

e.  Wires  must,  at  all  outlets,  except  where  conduit  is 
used,  be  protected  by  approved  flexible  tubing,  extending  iii 


continuous  lengths  from  the  last  porcelain  support  to  at 
least  one  inch  beyond  the  outlet. 

The  proper  finishing  of  wires  at  outlets  is  of  great  im- 
portance, more  especially  when  used  in  conjunction  with 
gas  pipes. 

From  the  last  insulator  to  a  point  below  the  finish  of 
ceiling,  each  wire  must  be  separately  enclosed  in  continu- 
ous approved  flexible  tubing,  and  some  suitable  method  must 
be  adopted  to  prevent  this  tubing  from  becoming  detached 
from  the  wires.  Taping  them  to  the  gas  pipe  is  not  ap- 
proved, as  it  may  be  necessary  to  twist  or  screw  out  the 
gas  pipe  at  some  time;  this  might  seriously  injure  the  wires, 
or  water  might  lodge  between  the  tubing  and  the  pipe,  and 
lead  to  trouble. 

The  use  of  two  outlet  boards  set  on  an  angle  of  90 
degrees  is  regarded  as  reliable  and  satisfactory,  and  its  use 
is  advocated,  unless  an  approved  device  is  used  which,  will 
effectually  clamp  the  flexible  tubing  in  place. 

Where  gas  is  used,  the  flexible  tubing  must  be  long 
enough  to  reach  below  the  grounded  portion  of  the  insulat- 
ing joint. 

When  the  surface  at  any  outlet  is  broken,  it  must  be  re- 
paired, so  as  to  leave  no  holes  or  open  spaces  at  such  out- 
let. 

When  it  is  impracticable  to  insert  the  outlet  boards  des- 
cribed above,  as  might  be  the  case  in  knob  and  tube  work 
installed  after  plastering  or  decorating  is  completed,  wood- 
en base  blocks,  not  less  than  three-fourths  of  an  inch  in 
thickness,  securely  screwed  to  lathing,  must  be  provided  for 
switches,  and  also  for  fixtures  which  are  not  attached  to 
gas  pipes  or  conduit. 

It  is  suggested  that  approved  outlet  boxes  be  installed 
at  all  outlets  in  concealed  knob  and  tube  work,  the  wires 
to  be  protected  by  approved  flexible  tubing,  extending  in 
continuous  lengths  from  the  last  porcelain  support  into  the 
box.  In  such  cases  the  wires  must  be  protected  in  the  man- 
ner described  above. 

Interior  Conduit  Work 

a.  No  rigid  conduit  tube  having  an  internal  diameter  of 
less  than  five-eighths  of  an  inch  must  be  used.  Measure- 
ment must  be  taken  inside  the  conduit. 

b.  Must  be  continuous  from  outlet  to  outlet  or  to  junc- 
tion boxes  or  cabinets,  and  the  conduit  must  properly  enter, 
and  be  secured  to,  all  fittings,  and  the  entire  system  must 
be  mechanically  secured  in  position. 

In  the  case  of  service  connections  and  main  runs,  this 
involves  running  each  conduit  continuously  into  a  main  cut- 
out cabinet,  or  gutter  surrounding  the  panel  board,  as  the 
case  may  be. 

Where  lock  nuts  are  used  to  secure  conduits  to  outlet  or 
other  boxes,  there  must  be  one  on  each  side  of  the  wall  of 
the  box  which  will  secure  the  conduit  to  the  box  without 
depending  upon  the  bushing. 

c.  Except  flexible  steel  conduits  of  the  built-in  type, 
must  be  first  installed  as  a  complete  conduit  system,  with- 
out the  conductors. 

The  dimensions  of  the  conduit  and  the  arrangement  of 
the  conduit  system  as  a  whole  must  be  such  that  the  con- 
ductors may  be  drawn  and  withdrawn  without  injury. 

d.  Must  be  equipped  at  every  outlet  with  an  approved 
outlet  box  or  plate. 

At  exposed  ends  of  conduit  (but  not  at  fixture  outlets), 
where  wires  pass  from  the  conduit  system  without  splice, 
joint  or  tap,  an  approved  fitting  having  separately  bushed 
holes  for  each  conductor  is  considered  the  equivalent  of  a 
box. 

Outlet  plates  must  not  be  used  where  it  is  practicable  to 
install  outlet  boxes. 

The  outlet  box  or  plate  must  be  so  installed  that  it  will 
be  flush  with  the  finished  surface,  and,  if  this  surface  be 
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broken,  it  must  be  repaired  so  llial  iki  gai)s  or  (jpcn  spaces 
will  show  around  the  edge  of  the  outlet  Ijox  or  plate. 

In  buildings  already  constructed,  where  Ihe  conditions 
are  such  that  neither  outlet  box  nor  plate  can  be  installed, 
these  api)liances  may  be  omitted  by  special  permission  (jf  the 
Inspection  Department  having  jurisdiction,  provided  that  the 
conduits  ends  are  bushed  and  secured. 

It  is  suggested  that  outlet  boxes  and  fittings  having 
ccHuluctive  coatings  be  used  in  order  to  ensure  better  elec- 
trical contact  at  all  points  throughout  the  c(jnduit  system. 

e.  Metal  conduits,  where  they  enter  junction  boxes,  and 
at  all  outlets,  etc.,  must  be  provided  with  approved  bushings 
or  fastening  plates  fitted  so  as  to  protect  wires  from  abra- 
sion, except  when  such  protection  is  obtained  by  the  use 
of  approved  nipples,  properly  fitted  in  boxes  or  devices. 

f.  Must  have  the  metal  of  the  conduit  permanently  and 
effectually  grounded  to  water  piping,  gas  piping  or  to  a 
suitable  ground  plate.  If  connections  be  made  to  gas  pip- 
ing, they  must  be  on  the  street  side  of  the  meter. 

If  the  conduit  system  consist  of  several  separate  sec- 
tions, the  sections  must  be  bonded  to  each  other,  and  the 
system  grounded;  or  each  section  may  be  separately  ground- 
ed, as  required  above. 

Where  short  lengths  of  conduit  (or  pipe  of  eciuivalent 
strength)  are  used  for  the  protection  of  exposed  wiring  on 
side  walls,  and  such  conduit,  or  pipe,  and  wiring,  is  install- 
ed, as  required  by  Rule  "e,"  "General,"  "Low  Potential 
Work,"  the  conduit  or  pipe  need  not  be  grounded. 

Conduit  and  gas  pipes  must  be  securely  fastened  in 
outlet  boxes,  junction  boxes  and  cabinets,  so  as  to  secure 
good  electrical  connection. 

If  conduit,  couplings,  outlet  boxes,  junction  boxes,  cabi- 
nets or  fittings,  having  a  protective  coating  of  non-conduct- 
ing material,  such  as  enamel,  be  used,  the  coating  must  be 
thoroughly  removed  from  threads  of  both  couplings  and 
conduit  and  also  from  surfaces  of  boxes,  cabinets  and  fittings 
where  the  conduit  or  ground  clamp  is  secured  in  order  to 
obtain  the  requisite  good  connection. 

g.  Pull-in  and  junction  boxes  must  always  be  installed 
in  such  a  manner  as  to  be  accessible. 

h.  All  elbows  or  bends  must  be  so  made  that  the  con- 
duit or  lining  of  same  will  not  be  injured. 

The  radius  of  the  curve  of  the  inner  edge  of  any  elbow 
must  not  be  less  than  three  and  one-half  inches  on  rigid 
conduit,  nor  less  than  one  and  one-half  inches  on  flexible 
conduit  or  armouring.  Conduit  must  not,  for  draw  in  sys- 
tems, have  more  than  the  equivalent  of  four  quarter  bends 
from  outlet  to  outlet. 

i.  Wires  used  in  conduit  must  have  an  approved  rubljer 
insulating  covering,  and  must,  within  the  conduit  tubing, 
be  without  splices  or  taps. 

Attention  is  here  drawn  to  the  fact  that  insulating  rub- 
ber covering,  for  use  in  unlined  conduits,  must  be  double 
braided. 

j.  In  all  sizes  larger  than  No.  12  B.  and  S.  gauge,  wires 
must  be  stranded. 

Exception  may  be  made  in  straight  runs,  if  without  any 
Ijends  or  ofTsets,  where  larger  solid  conductors  could  evi- 
dently be  drawn  and  withdrawn  without  injury. 

k.  Conductors  must  not  be  drawn  in  until  all  mechanical 
work  on  a  building  has  been,  as  far  as  possible,  completed. 

Conductors  in  vertical  conduit  risers  must  be  supported 
within  the  conduit  system  in  accordance  with  the  following 
table:— 

No.  14  to  0  every  100  feet. 

No.  00  to  0000  every  80  feet. 

No.  0000  to  350,000  cm.  every  60  feet. 

350,000  cm.  to  500,000  c:m.  every  50  feet. 

500,000  cm.  to  750,000  cm.  every  40  feet. 

750,000  cm.  every  35  feet. 


The  following  methods  of  supporting  cables  are  re- 
commended : — 

1.  A  turn  of  90  degrees  in  the  conduit  system  will  con- 
stitute a  satisfactory  support. 

;i.  Junction  btjxes,  in  which  insulating  supports  of  ap- 
proved type  must  be  install^  and  secured  in  a  satisfactory 
manner,  may  be  inserted  in  the  conduit  system  at  the  re- 
(juired  intervals,  so  as  to  withstand  the  weight  of  the  con- 
ductors attached  thereto.  .Such  boxes  must  be  provided  with 
proper  covers. 

Cables  may  be  supported,  in  approved  junction  boxes, 
on  two  or  more  insulating  supports  so  placed  that  the  con- 
ductors will  be  deflected  at  an  angle  of  not  less  than  90"  and 
carried  a  distance  of  not  less  than  twice  the  diameter  of  the 
cable  from  their  vertical  position.  Cables  so  suspended  may 
be  additionally  secured  to  these  insulators  by  tie  wires. 

Otiier  methods,  if  used,  must  be  approved  by  the  In- 
spection  Department  having  jurisdiction. 

1.  Must  liave  the  two  or  more  wires  of  a  circuit  drawn 
in  the  same  conduit. 

Special  permission  may  be  given  to  deviate  from  this 
rule  in  the  case  of  direct  current  conduits  if  compliance  with 
the  rule  be  impracticable  in   some  particular  instance. 

m.  The  same  conduit  must  not  contain  more  than  four 
two-wire,  or  three  three-wire  circuits  of  the  same  system, 
except  by  special  permission  of  the  Inspection  Department 
having  jurisdiction,  and  must  never  contain  circuits  of  dif- 
ferent systems. 

Moulding  Work 

a.  The  use  of  wood  moulding  is  not  permitted. 

b.  h'or  metal  moulding,  wires  must  have  an  approved 
rubber  insulating  covering,  and  must  be  in  continuous 
lengths  from  outlet  to  outlet,  or  from  fitting  to  fitting,  no 
joints  or  taps  being  made  in  the  moulding. 

Where  joints  or  taps  are  necessary,  fittings,  approved 
for  the  purpose,  must  be  used.  Under  this  rule,  wires  hav- 
ing a  single  braiding  with  a  waterproof  finish  may  be  em- 
ployed. » 

c.  Metal  mouldings  must  not  be  used  for  circuits  carry- 
ing more  than  1,3S0  watts. 

d.  The  two  or  more  wires  of  a  circuit  must  be  installed 
in  the  same  moulding  as  required  for  conduit. 

e.  Must  be  continuous  from  outlet  to  outlet,  to  junction 
boxes,  or  approved  fittings  designed  especially  for  use  with 
metal  mouldings,  and  must  at  all  outlets  be  provided  with 
approved  terminal  fittings  which  will  protect  the  terminal 
insulation  of  conductors  from  abrasion,  unless  such  protec- 
tion is  afiforded  by  the  construction  of  the  boxes  or  fittings. 

f.  Where  passing  through  a  floor  must  be  carried  through 
an  iron  pipe  extending  from  the  ceiling  below  to  a  point  five 
feet  above  the  floor. 

This  will  serve  as  an  additional  mechanical  protection 
and  exclude  moisture  often  prevalent  in  such  locations. 

In  residences,  office  buildings  and  similar  locations, 
where  appearance  is  an  essential  feature,  and  where  the  me- 
chanical strength  of  the  moulding  itself  is  adequate,  this 
ruling  may  be  modified  to  require  the  protecting  pipe  from 
the  ceiling  below  to  a  point  at  least  three  inches  above  the 
flooring. 

g.  Backing  must  be  secured  in  position  by  screws  or 
bolts,  the  heads  of  which  must  be  flush  with  the  metal 

h.  Must  be  grounded  and  bonded  in  the  same  manner  as 
reepiired   for  conduit. 

The  general  rules  under  conduit  must  be  observed,  that 
is  to  say,  the  metal  of  the  moulding  and  gas  pipes  must  be 
securely  fastened  at  outlet  boxes,  and  where  metal  mould- 
ings, couplings,  etc..  have  protective  coatings  of  non-con- 
ducting material,  such  coatings  must  be  thoroughly  removed 
from  the  surfaces  of  boxes,  fittings,  etc.,  at  the  point  where 
a  ground  clamp  is  secured,  and  wherever  else  it  may  be 
necessary  to  make  other  good  bonds  or  connections. 
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Control  of  Stationary  Suction  Cleaners 

The  diagram  shown  herewith  indicates  how  a  direct 
current  motor  operating  a  stationary  suction  cleaner  may 
be  controlled  from  a  nurnber  of  different  points  through  a 
self-starter.  The  self-starter  is  operated  by  means  of  an 
electro-magnet  which  gains  in  strength  as  it  cuts  out  the 
resistance  of  the  rheostat.  In  the  drawing,  control  is  shown 
from  four  points  but  it  will  be  seen  that  this  could  be  ex- 
tended to  any  number.  The  upper  and  lower  positions  re- 
quire three  point  switches  and  the  intermediate  positions, 
four  point  switches.    As  shown,  the  current  is  on,  but  it 


3  POJN  T 
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Motor  control  from  any  floor 

will  be  seen  that  a  movement  of  any  one  of  the  four  switches 
would  open  the  circuit  whereas  a  further  movement  of  any- 
one of  the  switches  would  again  close  the  circuit.  This 
means  that  if  the  motor  is  not  running  it  can  be  started  by 
a  simple  turn  of  the  switch  at  any  one  of  the  four  positions, 
and  if  the  motor  is  running,  it  can  be  stopped  by  turning  the 
switch  at  any  one  of  the  four  points.  This  arrangement,  it 
will  be  observed,  does  not  prevent  interference  from  some 
other  floor  if  the  motor  has  been  turned  on  or  off  at  any 
particular  floor. 


Office  Ventilation  at  Small  Expense 

Every  grown  person  needs  3,600  cubic  feet  of  fresh  air 
every  hour.  Without  this  amount  of  pure  air,  we  labor  under 
a  burden  that  lowers  the  vitality  and  reduces  the  efficiency 
for  accurate  work  by  an  amount  proportional  to  the  decrease 
in  the  air  supply. 

Take  the  case  of  an  office  14  x  20  feet  and  11  feet  high, 
which  contains  about  3,080  cubic  feet  of  air.  To  supply  each 
of  four  occupants  with  3,600  cubic  feet  of  fresh  air  per  hour, 
the  air  must  be  completely  renewed  about  six  times  per  hour 
or  a  little  oftcner  than  once  every  ten  minutes.  It  is  evident 
that  it  would  take  a  pretty  stiff  draft  blowing  tlirough  a  5  ft. 
window  raised  3  inches  to  secure  this  ventilation.     In  the 


winter,  coat  collars  would  be  turned  up,  fur  collars  put  on, 
and  there  would  be  four  pairs  of  cold  feet.  But  ventilation 
can  be  secured  in  a  better  way.  If  a  small  motor-driven  blow- 
er is  arranged  with  piping  so  that  fresh  air  is  drawn  from 
the  outside  and  delivered  against  a  steam  radiator,  the  air 
will  be  warmed  and  delivered  in  a  gentle  current  which  will 
not  cause  any  discomfort  and  yet  the  room  will  be  warm  and 
the  air  fresh. 

Such  an  arrangement  is  shown  in  the  illustration,  where  a 
Westinghouse  general  utility  motor  driving  a  Sirocco  blower 
is  mounted  on  a  stand  directly  over  a  steam  radiator.  The 
intake  of  the  blower  is  piped  with  a  gate  between  it  and  the 
board  set  in  the  window  to  give  access  to  the  outside  air; 
the  outlet  delivers  the  air  at  the  top  of  the  radiator.  The 
air  is  prevented  from  blowing  along  the  floor  by  a  galvanized 
iron  box  which  surrounds  the  radiator  on  all  sides,  extending 
from  the  floor  to  the  top  of  the  radiator,  but  open  at  the 
top.  Thus  the  cold  air  is  delivered  at  the  top  of  the  radiator 
in  a  downward  current,  and  before  it  can  find  its  way  out  of 
the  box  again,  it  must  rise  around  the  radiator  and  become 
warmed.    The  blower  shown  is  capable  of  supplying  175  cubic 


Proper  office  ventilation  by  motor  control 

feet  of  air  per  minute,  or  10,500  cubic  feet  per  hour,  a  suffi- 
cient supply  for  three  persons.  The  natural  ventilation  pro- 
vided through  the  opening  of  doors,  around  the  edges  of 
the  windows,  and  in  other  ways  is  sufficient  for  an  additional 
person.  The  action  of  the  blower  will  also  tend  to  stimulate 
the  action  of  the  radiator;  the  cold  air  cools  the  radiator, 
condenses  the  steam  and  causes  a  fresh  supply  to  enter,  thus 
increasing  the  circulation  of  steam  and  causing  the  radiator 
to  give  out  more  heat. 


Automobile  Starting  and  Lighting 

One  of  the  most  difficult  questions  confronting  auto- 
mobile manufacturers  to-day  is  the  selection  of  a  simple  and 
dependable  system  for  starting  and  lighting.  The  electric 
starting  system  has  now  become  so  generally  used  that  it 
may  be  considered  as  standard  so  tliat  tlie  problem  resolves 


THE    FLLRC1R1CAL  NEWS 


65 


itself  iiiln  llie  selection  of  the  best  of  several  systems  avail- 
able. 

The  illustration  shown  herewith  refers  to  the  'Eu{y." 
system,  which  has  been  recently  placed  on  the  Canadian 
■  market  by  the  Adams-Bagnall  Company,  through  Mr.  R.  E. 
T.  Pringle.  The  motor  is  shown  in  Fig.  1  in  the  front  of 
the  figure  and  close  to  one  side  of  the  cylinders  of  the  en- 
gine. It  will  be  seen  that  the  power  from  this  motor  is 
transmitted  to  the  magneto  shaft  by  a  silent  chain  and  thence 
through  timing  gears  to  the  crank  shaft  which  it  spins 
swiftly  and  continuously  until  the  engine  is  started.  The 
principle  on  which  the  system  operates  is  not  greatly  dif- 
ferent from  the  general  system  of  electric  start.  The  motor 
is  so  constructed  that  it  can  operate  as  a  generator  when 
occasion  requires.  Both  functions  of  starting  and  lighting- 
are  performed  by  this  unit.  When  used  as  a  generator  it 
produces  current  for  charging  a  storage  battery  and  for 
lighting  the  car.  When  used  as  a  motor  it  is  being,  driven 
by  the  storage  battery  and  is  used  to  start  the  engine. 

The  storage  battery  consists  of  nine  cells  of  two  volts 
each.  This  battery  floats  on  the  line  in  such  a  manner  that 
the  motor  changes  to  a  generator  and  back  again  to  a  liiotor 
according  as  the  voltage  rises  above  or  falls  below  that  of 
the  battery.  After  the  engine  is  started  and  reaches  a  cer- 
tain speed,  the  voltage  of  the  motor  becomes  greater  than 
that  of  the  battery,  at  which  point  the  motor  becomes  a 
generator  and  the  battery  is  charged  at  all  higher  speeds  at 
a  definite  governed  rate.  The  control  of  the  generator  out- 
put is  accomplished  through  the  character  of  its  design  with- 
out the  assistance  of  any  automatic  devices. 

One  switch  centrals  the  starter,  but  there  are  three 
switch  positions — 'the  "off."  "on"  and  "neutral."  In  the 
"oflf"  position  the  starter  is  disconnected  and  the  magneto 
is  short  circuited  so  that  neither  the  starter  nor  the  ignition 
system  are  in  operating  condition.  When  it  is  required  to 
At  this  moment  the  motor  begins  to  operate  and  the  mag- 
neto short  circuit  is  broken.  As  soon  as  the  motor  speeds 
up  the  engine  starts  firing  and  runs  under  its  own  power. 
In  the  "neutral"  position  the  magneto  short  circuit  is  still 
broken  but  the  starter  is  disconnected.    This  position  is  used 


Showing  self-starting  motor  attached  to  engine 

on  long  tours  or  at  abnormally  high  speeds  over  a  consider- 
able distance.  When  at  the  "neutral"  the  generator  stops 
charging  the  battery. 

The  same  battery  is  used  for  both  starting  and  lighting, 
but  the  two  circuits  are  independent.  When  the  starter  first 
operates,  the  engine  is  turned  over  from  100  to  ITiO  times  per 
minute.  The  starter  will  even  propel  the  car  for  a  consider- 
able distance. 

Fig.  2  represents  the  wiring  diagram  for  this  system  of 
car  starting  and  lighting.    All  the  cells  arc  charged  in  series 


and  discharged  through  the  motor  in  series.  The  two  head 
lights  are  seven-vcdt  type  which  are  also  connected  in  series 
anrl  draw  current  frrjm  the  first  six  cells.  The  side  lights 
are  similarly  connected.  The  tail  and  auxiliary  lights  are 
connected  across  the  last  three  cells,  using  six  volts. 


Tbi/ 


Head   L  iph  ts 
Wiring  diagram  of  lighting  and  self-starting  equipment 

The  dimensions  of  the  motor  are  approximately  as  fol- 
lows:—Length  over  all,  13%  in.;  width,  6%  in.;  height,  9% 
in;  weight,  85  IbS.  The  generator  is  geared  to  run  at  ^Yz  to 
;!  times  the  crank  shaft  speed. 


Large  Steam  Plant 

Contracts  for  a  steam  plant  of  60,000  kw.  capacity  have 
been  placed  recently  in  New  York  by  Messrs.  Guggen- 
heinier  and  Company,  New  York,  for  the  Chile  Exploration 
Company.  The  equipment  at  present  comprises  four  10.000 
kw.  Siemens  generators  coupled  direct  to  four  14,300  P.S. 
Zoelly  Steam  Turbines  of  Escher  Wyss  &  Company,  Zurich, 
manufacture.  These  units  will  run  at  1500  r.p.m.  when  work- 
ing with  steam  of  170  lbs.  pressure  and  325°  Centigrade  super- 
heat. Escher,  Wyss  &  Company,  Montreal,  who  are  attend- 
ing to  the  American  business  of  their  works,  Zurich,  have 
secured  this  order  against  competition  from  the  foremost 
.\merican  and  European  makers,  on  the  strength  of  the  low 
steam  consumption  of  their  turbine.  The  plant  is  to  be  in- 
stalled in  Chile  and  the  power  used  for  electric  smelting  of 
copper  ore.  The  transmission  line,  which  is  of  200  miles 
in  length,  will  be  for  110,000  volts  pressure.  Messrs.  Siemens 
Schuckert  W'erke  have  been  awarded  the  contract  for  the 
whole  of  the  electrical  equipment. 


The  Federal  House  of  Commons  have  given  a  third 
reading  to  the  bill  of  the  Quebec  Rapid  Transit  Railway 
Company.  The  company  is  authorized  to  construct  and 
operate  electric  lines  running  from  Quebec  City  in  an  east- 
erly direction  through  Limolou  and  Beauport,  thence  north- 
erly through  Charlesbourg,  Riviere  Jaune,  Lake  St.  Charles 
and  Indian  Lorette.  also  taking  in  Ste.  Foy,  Cape  Rouge  and 
Montcalmville.  Another  line  will  run  from  St.  Gregoire  to 
Ste.  Anne  de  Beaupre,  crossing  from  thence  the  St.  Law- 
rence to  the  Island  of  Orleans  and  circling  the  Island.  The 
company  is  also  empowered  to  construct  a  bridge  from  the 
North  Siiorc  to  ilu-  Island.  The  capital  stock  is  one  million 
d<dlars. 
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Weston  Miniature  Direct  Current  Instruments 

A  light  compact  and  portable  instrument  for  the  measure- 
ment of  current  or  e.m.f.  is  today  recognized  as  a  necessity. 
It  is  not,  however,  an  easy  task  to  design  and  construct  an 
instrument  of  this  type  so  that  it  will  be  accurate,  durable 
and  reliable.  The  Weston  Electrical  Instrument  Company, 
after  making  many  models,  and  expending  a  large  sum  of 
money  in  designing  special  tools,  fixtures  and  devices,  have 
developed  a  line  of  miniature  instruments  of  the  permanent 
magnet  movable  coil  type  for  the  measurement  of  current 
and  voltage. 

A  special  effort  has. been  made  by  the  manufacturers  to 
enable  them  to  ofifer  a'  complete  line  in  both  portable  and 
switchboard  types.    They  are  now  able  to  furnish  voltmeters, 


Fig.  1— Volt-ammeter 


ammeters,  volt-ammeters,  special  battery  testing  voltmeters, 
and  milli-ampere  meters.  Single,  double  and  triple  range  in- 
struments may  be  obtained,  in  various  combinations.  Dull 
black  Japan  with  nickel  trimmings  is  the  standard  finish. 
These  instruments  are  carefully  made,  and  are  very  com- 
pact. They  weigh  less  than  a  pound  and  may  easily  be  car- 
ried in  the  pocket.  The  pointer  of  the  portable  form  is  knife- 
edged  to  permit  close  reading.    The  scale  length  is  2^  in. 

The  movable  system  of  these  instruments  is  extremely 
light,  weighing  less  than  0.2  gram  (less  than  the  weight  of 
two  common  pins).  This  system  is  magnetically  damped, 
and  comes  to  rest  quickly  after  the  application  of  current. 
In  fact  not  more  than  about  l/o  second  will  elapse  before 


Fig.  2 — Volt  meter  or  Ammeter 


the  pointer  comes  to  rest  in  any  new  position  due  to  changes 
in  current  or  e.m.f.  Both  portable  and  switchboard  types  are 
shielded  against  external  magnetic  fields  and  are  practically 
unaffected  by  changes  -in  temperature. 

Fig.  1  shows  a  triple  range  portable  volt-ammeter  which 
is  just  one-half  actual  size,  the  outside  dimensions  actually 
being  4.4  by  4.6  inches.  With  this  instrument  any  e.m.f. 
from  1.50  volts  to-0.02  volts,  and  any  current  from  30  amperes 
to  0.05  ampere  may  be  measured.  These  miniature  instru- 
ments serve  many  useful  p^urposes.  In  high  schools  and 
colleges  the  results  ol)tainaI)lc  with  them  arc  more  than  equal 


to  class  room  and  laboratory  requirements,  and  their  low 
price  permits  their  extensive  introduction,  so  that  each 
student  working  in  a  laboratory  may  be  provided  with  an 
instrument.  Experimenters  and  amateur  electricians  work- 
ing in  wireless  and  other  lines,  will  find  that  one  of  these  in- 
struments will  meet  their  requirements,  and  the  accurate 
quantitative  results  obtained  will  encourage  the  user  to  at- 


Fig.  3 — Battery  Testing  Volt  meter 

tempt  more  difficult  work.  Wire  chiefs  in  telephone  and 
telegraph  work,  railway  engineers  and  many  others  who 
must  carry  instruments,  to  perform  general  testing  or  in- 
specting, will  appreciate  the  light  weight  and  compactness 
of  these  instruments. 

The  miniature  switchboard  meter  shown  on  Fig.  2  is  also 
one-half  actual  size.  The  movements  in  these  instruments 
are  practically  identical  with  the  portable  models,  but  a 
pointer  with  a  pair-shaped  tip  is  used  to  permit  readings  at 
a  considerable  distance.  These  instruments  are  all  single 
range  and  back  connected.  They  are  made  in  numerous 
ranges  from  50  milli-amperes  to  30  amperes,  and  from  50 


Fig.  4 — Volt-ammeter 


milli-volts  to  150  volts.  These  instruments  are  especially 
useful  in  all  cases  where  small  size  and  weight  are  important 
factors,  and  with  the  advantage  of  low  first  cost,  serve  ex- 
cellently in  connection  with  automobile  self-starters  or  head- 
light batteries,  small  isolated  plants,  apparatus  for  physi- 
cians use  in  electro-therapeutics,  dental  work,  etc. 

Fig.  3  represents  a  battery  testing  voltmeter,  one-half 
actual  size.  These  are  provided  with  a  steel  point  at  one 
terminal  which  is  removable  and  may  be  replaced  by  a  regu- 
lar binding  post  nut.  To  the  other  binding  past  may  be  at- 
tached a  flexible  cord  with  another  point  supplied  with  the 
instrument.  The  pointer  is  of  the  knife-edge  type  and  the 
scale  is  preferably  figured  with  zero  in  center  so  that  the 
voltage  of  any  coil  may  be  determined  without  reversing 
connections. 

Fig.  4  illustrates  a  switchboard  volt-ammeter,  designed 
specially  for  storage  battery  charging  outfits,  for  automobiles 
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and  other  small  installations  where  it  is  necessary  or  pre- 
ferable to  use  one  instrument  to  indicate  both  volts  and 
amperes..  Normally  it  indicates  the  eharg-ing-  or  discharging 
current  but  when  pressure  is  applied  to  the  contact  button 
tlic  ])()inter  will  indicate  volts. 


Hollow  Concrete  Poles 

The  National  l\einforced  Concrete  Corporation  liave  is- 
sued an  interesting  booklet  describing  tlie  manufacture  of 
reinforced  hollow  conorete  poles.  The  illustration  herewith 
shows  the  form  with  the  core  in  place  ready  to  run  in  the 
concrete.  The  reinforcing  rods  are  shown  with  plate  anc! 
long  cylinder  washers  with  stretcher  bolts  on  both  ends  on 
the  rods  in  place  and  for  stretching  these  rods.  The  core 
shown  is  started  when  the  concrete  has  set  sufiiciently  that 
it  is  just  possible  to  make  an  impression  with  the  finger 
and  is  removed  about  G  in.  to  free  from  binding,  after  which 
it  is  left  for  several  hours  and  then  removed.  After  forty- 
eight  hours,  or  -long  enough  for  the  concrete  to  become 
hard  enough  to  hold  the  tension  of  the  reinforcing  bars,  the 
stretchers  are  released  and  the  sides  of  the  form  taken  from 
the  pole.  The  pole  is  removed  from  the  base  after  four  or 
five  days.  The  following  remarks  of  tliis  firm  regarding 
concrete  poles,  are  of  interest. 

The  ever-increasing  demand  for  electric  light  and  povver, 
and  the  wide  development  of  electric  traction,  as  well  as  the 
wonderful  increase  in  telegraph,  telephone  and  signal  ser- 


Form  for  moulding  concrete  poles 

vice,  has  caused  engineers  to  look  for  a  suitable  substitute 
for  wooden  poles,  which  have  proven  unsatisfactory  on  ac- 
count of  their  short  life,  due  to  the  action  of  the  elements. 
Wood  preservatives  to  delay  decay  have  been  used,  but  on 
account  of  the  expense  of  treating  the  entire  pole,  the  cost 
exceeds  the  benefit  of  additional  life  attained. 

Steel  poles  and  towers  liave  therefore  come  into  gen- 
eral use  for  power  transmission  lines,  but  these  require  fre- 
quent painting  and  are  not  only  expensive  as  to  first  cost, 
but   require  considerable   attention   to  prevent  corrosion. 

Properly  designed  reinforced  concrete  poles  can  be 
made  to  attain  the  necessary  strength,  and  as  in  the  case 
of  steel  poles,  they  can  he  set  at  greater  distance  apart  than 
wooden  poles.  The  fire  resisting  qualities  of  concrete  is 
equal  to,  or  greater,  than  that  of  steel.  Reinforced  concrete 
pr)les  can  be  readily  modified  in  outline  and  have  a  pleasing 


appearance,  due  to  the  natural  gray  of  the  concrete,  which 
can  be  given  any  other  color  if  necessary,  and  ornamented 
as  desired.  The  hollow  passage  in  the  interior  of  the  poles 
may  be  used  to  carry  wires  to  the  ground,  and  thence  in  any 
direction  to  the  basements  of  buildings  or  to  conduit  systems. 

Many  engineers  have  doubted  that  such  a  long,  slender 
structure  would  be  able  to  withstand  severe  strains  without 
cracking,  f'roperly  designed  poles  do  not  crack,  anrl  moist- 
ure is  excluded  by  means  of  a  proper  concrete  filler  used  on 
all  poles  exposed  to  frost  or  damp.  The  liandling  of  these 
poles  has  been  careftilly  worked  out,  and  pfdes  up  to  35  and 
45  feet  long  have  been  loaded,  handled  and  unloaded  in  the 
same  manner  as  wooden  poles. 

In  places  difficult  of  access,  we  claim  that  our  pole  is 
sui)crior  to  all  others,  as  our  system  of  moulds  lends  itself 
readily  to  the  manufacture  of  the  pole  immediately  adjacent 
to  the  place  of  erection.  It  is  much  cheaper  to  haul  the 
materials  and  make  the  pole  on  the  ground,  than  to  haul  the 
pole  itself,  except  possibly  Ijy  railroad  companies.  In  many 
instances  the  above  method  of  construction  will  enable  the 
engineer  to  use  reinforced  concrete  poles  at  lower  cost  than 
steel  or  wood. 

The  cost  of  taking  up  slack  in  lines  supported  by  wooden 
poles,  which  sway  about  in  heavy  wind  and  loosen  the  wires, 
requiring  frequent  readjustments;  also  the  cost  of  restring- 
iiig  wires  every  ten  years  when  wooden  poles  decay  and 
have  to  be  removed,  has  proven  a  great  expense.  Concrete 
poles  do  not  sway  in  the  wind  on  account  of  their  great 
weight  and  the  wires  remain  free  from  slack  for  a  greater 
time.  The  appearance  of  the  concrete  pole  does  not  change 
with  age,  requires  no  painting  and  will  not  burn. 


Reco  "One-day"  Time  Clock 

The  Reynolds  Electric  Flasher  Manufacturing  Company 
of  Chicago  and  New  York  are  now  placing  on  the  market 
a  neat,  compact,  inclosed-in-irbn-cabinet,  one-day  Time 
Clock.  The  size  is  10  in.  x  iyi  in.  x  5  in.  and  the  clock  may 
l)e  installed  in  any  convenient  place  inside  or  out  of  doors, 
as  the  case  is  weather-proof.  The  clock  is  of  standard  make, 
especially  designed  for  this  work  and  requires  no  other  atten- 


One-day  type  time  clock 

tion  than  daily  winding.  The  switch  mechanism  is  mounted 
on  a  porcelain  block  and  the  tripping  arrangement  is  simple, 
yet  effective  and  thoroughly  reliable.  The  cabinet  has  a  door 
at  the  back,  which  permits  easy  access  to  all  of  the  winding 
levers,  switch  set,  wiring,  etc.  The  switch  was  designed 
after  much  fore-thought  and  a  close  study  of  conditions, 
with  a  decision  to  make  a  strong,  practical  and  simple  de- 
vice, sellin,g  at  a  reasonable  price.  This  switch  is  suitable 
for  turnin,g  off  electric  si.s;ns,  show-window  lights,  store  or 
iiall  lights,  apartment  house  li.ghts.  isolated  street  lights, 
patrol  alarni  systems,  etc. 


The  Utilities  Committee  of  Kingston  will  ask  the  Hydro- 
electric Power  Commission  of  Ontario  to  submit  estimates 
on  the  cost  of  an  interurlian  electric  railway  between  this 
city  and  Cornwall. 
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Liquid  Rheostats  for  Large  A.C.  Motors 

The  use  of  large  alternating-current  slip-ring  motors  for 
driving  mine  hoists,  winding  gears  and  rolling  mills,  etc., 
has  increased  largelj'  during  the  past  few  years  and  has 
created  a  demand  for  a  simple,  efficient  and  economical  con- 
troller. To  meet  this  demand  the  Westinghouse  liquid  rheo- 
stat has  been  developed. 

These  rheostats  provide  an  infinite  number  of  steps  be- 
tween the  minimum  and  maximum  limits,  thus  permitting 
fine  speed  adjustments  and  very  smooth  acceleration.  The 
rate  of  acceleration  can  be  definitely  fixed  and  in  independent 
of  the  rate  at  which  the  operator  manipulates  the  starting 
lever;  it  is  then  impossible  to  injure  the  motor  or  the  mach- 
ine it  drives  by  too  rapid  acceleration. 

The  entire  apparatus  is  very  simple  in  consiri.ction  and 
very  reliable  in  operation.  There  are  but  very  few  parts  sus- 
ceptible to  wear  or  deterioration  and  these  can  be  easily  and 
cheaply  renewed. 

The  principle  of  operation  of  these  rheostats  is  clearly 
shown  by  the  accompanying  diagram.  The  rheostats  con- 
sist of  two  compartments,  an  upper  tank  for  the  electrodes, 
and  a  lower  reservoir.    The  three  phases  of  the  rotor  are 


To  Rotor  Secondary 


lever;  the  primary  switches  do  not  open  until  the  lever  is 
placed  in  the  off  position. 

A  valve  in  the  intake  pipe  of  the  electrode  tank  regulates 
the  rate  at  which  the  liquid  is  pumped  in,  so  that  no  mat- 
ter how  Cjuickly  the  operating  lever  is  moved,  the  liquid  can 
only  rise  at  the  rate  for  which  the  valve  is  adjusted,  thus 
fixing  the  rate  of  acceleration.  When  the  lever  is  returned 
to  the  off  position,  the  weir  drops  and  the  liquid  level 
promptly  falls.  Cooling  coils  in  the  reservoir  prevent  rapid 
evaporation  of  the  liquid.  These  rheostats  are  made  in 
capacities  of  from  400  to  1,500  horse  power. 


Electrodes 
Electrode  Tank 


Series  Type  A.C.  Motors 

Many  users  and  manufacturers  of  small  motor  driven  ap- 
paratus require  a  variable  speed  so  as  to  obtain  a  maximum 
of  efficiency  from  their  machines  which  has  resulted  in  a 
constantly  increasing  demand  for  small  series  type  motors 
for  operation  on  a.c.  circuits.  This  variation  of  speed  is 
obtained  by  two  methods — mechanical  control  and  electrical 
control.  A  mechanical  control  is  not  so  efficient  and  in  cer- 
tain kinds  of  apparatus  is  impracticable.  On  the  other  hand 
electrical  control  can  only  be  obtained  from  a  series  type 
motor  on  alternating  current,  comparatively  few  of  which 
have  been  placed  on  the  market  on  account  of  the  manu- 
facturing difficulties  in  turning  out  a  thoroughly  reliable 
and  durable  machine.  In  this  connection  the  Victor  Electric 
Company  have  recently  brought  out  a  series  type  a.c.  mo- 


Purr.p 
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To  Primary  fo  L/ne 

•Sm/itches 

Diagrammatic  sketch  of  liquid  rheostat 

connected  to  the  electrodes  suspended  in  the  upper  tank. 
A  small  motor-driven  pump  pumps  a  steady  stream  of 
liquid,  usually  a  solution  of  soda,  from  the  reservoir  into 
the  electrode  tank,  and  back  into  the  reservoir  over  a  weir. 
Now  by  raising  or  lowering  the  weir,  the  height  of  the 
liquid  in  the  electrode  tank  is  correspondingly  varied.  The 
resistance  in  the  rotor  circuit  decreases  as  the  liquid  level 
rises,  and  vice  versa,  and  the  motor  speed,  of  course,  changes 
with  the  rotor  resistance. 

The  primary  circuit  of  the  motor  is  opened  and  closed 
by  means  of  electrically-operated  switches,  which  are  con- 
trolled by  a  master  switch  mounted  on  the  rheostat.  The 
operating  lever  on  the  rheostat  controls  both  the  master 
switch  and  the  weir.  When  the  lever  is  in  its  central,  or 
off,  position,  the  primary  switches  are  open  and  the  weir 
at  its  lowest  level,  so  that  the  secondary  resistance  in  maxi- 
mum. Moving  the  lever  in  one  direction  closes  the  proper 
primary  switches  for  starting  the  motor  forward  and  raises 
the  weir.  Moving  the  lever  in  the  opposite  direction,  re- 
verses the  motor  and  again  raises  the  weir.  Speed  control 
is  secured  l)y  varying  the  position  of  the  weir  l)y  moving  the 


Victor  variable  speed  motor 

tor,  for  which  they  claim  that  the  previous  objections  have 
Ijeen  overcome.  They  call  attention  to  the  practically  spark- 
less  commutation  of  their  motor  which  they  say  is  so  per- 
fect that  it  can  be  favorably  compared  with  the  commuta- 
tion of  direct  current  motors. 

The  motors  are  built  in  two  sizes — 1/8  and  1/6  h.p.,  and 
are  designed  for  operation  at  110  or  220  volts  at  25,  30,  40 
and  60  cycles.  Both  these  motors  are  built  in  the  same 
frame  which  is  approximately  6J/2  in.  x  7  in.  x  in.  in 
size.  The  field  and  the  armature  cores  are  built  up  of  very 
thin  and  specially  annealed  Swedish  iron  laminations.  The 
commutator  is  made  of  a  special  copper  composition  which 
is  tougher  and  is  claimed  to  wear  better  than  pure  carbon. 
The  brushes  are  moderately  wide  and  flat  and  are  of  the 
highest  grade  of  imported  carbon.  The  motors  are  finished 
in  black  Japan  and  nickel  and  are  made  either  semi-enclosed 
or  entirely  enclosed. 

These  motors  are  specially  adapted  for  the  operation  of 
apparatus  requiring  full  torque  such  as  washing  machines, 
vacuum  cleaners,  or  any  other  device  likely  to  be  overloaded 
for  short  periods.    There  are  no  starting  devices.    The  speed 
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can  be  contnillcd  with  a  separate  rlieostat  similar  to  tlial 
used  on  direct  ctirrent  motors"  which  does  away  with  the 
objectionable  features  encountered  where  the  brushes  are 
shifted.  It  also  gives  a  maximum  of  power  on  the,  various 
speeds. 


Expansion  Chamber  of  Siemens  Oil-Cooled  Transformers 

Jt  is  essential  for  tlie  reliability  of  oil-cooled  transform- 
ers that  the  oil  remain  unaltered  as  long  as  possible,  because 
one  of  the  chief  causes  of  trouble  has  been  due,  until  a  quite 
recent  date,  to  the  deterioration  of  the  oil  through  chemical 
change  and  formation  of  sludge.  This  trouble,  which  used 
to  start  after  cornparatively  few  hours  of  running,  has  been 
more  and  more  reduced  by  careful  selection  of  the  oil,  as- 
sisted by  long  experience.  It  was  found  impossible,  how- 
ever, to  avoid  this  trouble  altogether,  and  impurities  in  the 
oil  always  began  to  show  themselves  at  some  time  or  other. 
Further  experiments  demonstrated  the  fact  that  warm  oil, 
if  in  immediate  contact  with  air,  absorbs  oxygen  from  the 
atmosphere  and  begins  to  undergo  a  chemical'  change. 

As  a  result  of  exhaustive  tests  the  Siemens  Companies 
have  re-designed  their  medium  and  large  transformers  in 
order  to  prevent  the  heated  oil  from  coming  in  contact  with 
the  air.  This  is  accomplished  by  providing  a  second  tank 
(the  so-called  expansion  chamber)  which  is  connected  with 
the  transformer  tank  by  a  siphon-pipe.  The  whole  is  then 
tilled  with  oil  to  such  a  level  that  the  siphon-pipe  is  filled 
with  oil,  even  when  the  transformer  is  cold.  On  account  of 
the  siphon-pipe,  no  circulation  of  the  oil  between  the  trans- 
former tank  and  the  expansion  chamber  can  take  place 
{disregarding  for  the  moment  expansion  of  the  oil)  so  that 
the  oil  in  the  latter  remains  cold  and  keeps  the  hot  oil  from 
exposure  to  the  air.  The  cold  oil  of  the  expansion  chamber 
(provided  it  is  a  mineral  oil)  remains  practically  unaffected 
by  contact  with  the  atmosphere.  As  the  transformer  tem- 
perature rises,  a  certain  amount  of  warm  oil  will  expand  from 
the  transformer  tank  past  the  bend  of  the  siphon-pipe  into 
the  expansion  chamber,  but  since  this  flow  only  takes  place 
gradually,  the  heated  oil  from  the  transformer  is  either  al- 
ready comparatively  cool  when  it  reaches  the  expansion 
chamber,  or  else  cools  down  quickly  after  it  has  entered. 
The  expansion  chamber,  therefore,  only  contains  oil  at  low 
temperature,  which  remains  practically  unaffected  by  ex- 
posure to  the  air.  The  expansion  chamber,  in  addition  to 
preserving  the  oil,  offers  the  further  advantage  of  prevent- 
ing water  from  condensing  on  the  cover  of  the  transformer. 

In  the  ordinary  design,  without  expansion  chamber,  the 
alternate  expansion  and  contraction  of  the  oil  causes  air 
to  be  sucked  into,  and  expelled  from,  the  transformer  case. 
The  air,  of  course,  is  laden  with  a  certain  amount  of  moist- 
ure which  condenses  on  the  cover  when  the  transformer 
cools  down  suddenly.  The  new  arrangement  excludes  com- 
pletely the  formation  of  water  inside  the  casing  through 
condensation.  The  outlet  of  the  siphon-pipe  in  the  expan- 
sion chamber  is  arranged  in  such  a  position  that  any  water 
which  may  collect  in  the  expansion  chamber  cannot  enter 
into  the  siphon-pipe  before  the  water  level  in  the  expansion 
chamber  has  reached  a  certain  height.  A  drain-off  screw  is 
provided  in  the  bottom  of  tht  expansion  chamber  by  means 
of  which  the  lower  strata  of  the  oil  can  easily  be  checked 
from  time  to  time,  so  that  any  accumulation  of  water  can  be 
detected  in  good  time  and  removed. 


"The  First  Engineers" 

The  Canadian  Allis-Chalmers  have  issued  an  unusually 
attractive  calendar,  the  picture  portion  showing  a  colony  of 
beavers  at  their  work  and  entitled  "The  First  Engineers." 
This  is  the  emblem  uniformly  adopted  by  this  company  but 
the  present  calendar  adds  "Our  Old  Friends  in  a  New  Light." 
referring  to  the  fact  that  the  Allis-Chalmers-BuUock  Limited 


have  been  reorganized  under  the  name  of  the  Canadian 
Allis-Chalmers,  but  will  continue  to  carry  on  the  same  line 
of  manufacturing. 


Trade  Publications 
Bruce,  Peebles  &  Company — This  company  have  just  is- 
sued specilications  sheet  i\o.  59,  dealing  with  their  standard 
turbo-alternators,  in  which  full  information  is  given,  with  re- 
gard to  winding  insulation,  brush  gear,  ventilation,  etc.  On 
the  front  page  of  this  specification  is  given  an  illustration  of 
their  enclosed  type  of  machine  which  is  the  standard  ar- 
rangement for  all  the  turbo-alternators  of  this  company  with 
the  exception  of  the  two  smallest  sizes  which  arc  of  the 
open  type. 

Automatic  Trolley  Guard — A  pamphlet  issued  by  the 
Electric  Service  Supplies  Company,  describing  a  safety  con- 
trivance of  use  principally  where  overhead  trolley  lines  run 
across  steam  railroads  at  grade.  This  guard  prevents  acci- 
dents by  keeping  the  trolley  wheel  on  the  wire  while  the  car 
is  passing  through  these  danger  zones. 

Pneumatic  Tools — Bulletin  No.  34-L  of  the  Chicago  I'neu- 
matic  Tool  Company's  Compressor  Department.  This  bulle- 
tin is  one  of  the  series  covering  the  company's  complete 
compressor  line,  and  treats  ijarticularly  of  general  engineer- 
ing information  of  value  to  users  of  compressed  air.  It  con- 
tains tables  giving  efficiencies  of  air  compression  at  different 
altitudes,  density  of  gases  and  vapors,  mean  effective  pres- 
sures and  horse  powers,  loss  of  pressure  due  to  friction  in 
pipes,  and  many  others,  some  rare  and  all  important.  Also 
information  for  intending  purchasers,  showing  the  data' re- 
quired for  intelligent  estimates.  Views  of  various  types  of 
compressors  are  shown  in  miniature. 


New  Books 

A  Laboratory  Manual  of  Alternating  Currents — By  John 
H.  Morecroft,  E.E. ;  Longmans,  Green  &  Company,  pub- 
lishers. Distributed  in  Canada  and  Newfoundland  by  the 
Renouf  Publishing  Company,  25  McGill  College  avenue, 
Montreal.  Price  $2.S5.  Mr.  Morecroft's  method  of  hand- 
ling the  subject  matter  to  be  investigated  by  experiment  con- 
sists in  a  careful  analysis  of  the  test  to  be  performed,  of  the 
different  variables  involved,  their  relations  to  one  another, 
errors  likely  to  be  introduced,  etc.  The  idea  is  that  the 
student  should,  as  far  as  possible,  be  made  to  work  out  for 
himself  the  scheme  of  connections,  meters  to  be  used,  read- 
ings to  be  taken,  arrangement  of  data  on  the  record  sheet, 
etc.  This  is  deemed  the  proper  course  inasmuch  as  it  is  the 
one  that  must  be  followed  by  the  practising  engineer  who  is 
carrying  out  any  commercial  test.  The  analysis  of  the  ac- 
tion of  alternating  current  meters  has  been  given  in  more 
than  usual  detail  and  a  method  for  predicting  the  regulation 
of  an  alternator  is  given  in  which  all  the  factors  entering 
into  the  question  are  logically  treated.  The  experiments 
described  are  designed  for  the  use  of  senior  students  in 
electrical  engineering  and  are  supposed  to  parallel  and  re- 
inforce the  lecture  course  being  taken  at  the  same  time.  The 
manual  is  well  printed  and  freely  illustrated. 


The  University  of  Toronto  have  awarded  the  following 
professional  degrees  to  well-known  Canadian  engineers: — 
h".  A.  Dallyn,  the  degree  of  civil  engineer  (C.E.);  E.  A. 
James,  the  degree  of  civil  engineer  (C.E.);  C.  H.  Marrs,  the 
degree  of  civil  engineer  (C.E.);  1).  L.  H.  Forbes,  the  degree 
of  mining  engineer  (M.E.);  A.  G.  Christie,  the  degree  of  me- 
chanical engineer  (M.E.);  E.  H.  Darling,  the  degree  of  me- 
chanical engineer  (M.E.);  G.  J.  Manson.  the  degree  of  me- 
chanical engineer  (M.E.):  K.  S.  Smart,  the  degree  of  mechan- 
ical engineer  (M.F.);  1'.  II.  Mitchell,  the  degree  of  electrical 
engineer  (E.E.). 


Current  News  and  Notes 


Brandon,  Man. 

The  lirst  three  .of  the  new  cars  to  be  operated  on  the 
municipal  railway  lines  arrived  in  Brandon  on  May  7. 

The  'first  car  was  tried  out  on  May  17,  but  a  regular 
service  will  not  be  inaugurated  until  about  the  first  of  June. 

Battleford,  Sask. 

The  Battleford  municipal  electric  light  plant  are  at  pre- 
sent installing  two  340  h.p.  oil  engines  which  will  drive 
two  200-kv.a.  generators.  The  plant  is  in  chalrge  of  Mr.  F. 
K.  Martin. 

Berlin,  Ont. 

A  by-law  was  carried  on  May  16,  authorizing  the  double- 
tracking  of  the  railway  system  from  Wellington  street  to 
the  Waterloo  boundary  line.  The  by-law  provides  for  an  ex- 
penditure of  $30,000. 

Brockville,  Ont. 

The  Light  &  Power  Department  of  Brockville,  Ont.,  are 
calling  for  tenders  for  a  cluster  light  installation  along  both 
sides  'of  Main  street  for  a  distance  of  one  mile. 

Barrie,  Ont. 

It  has  been  decided  to  install  single  tungsten  lamp  units 
supported  from  posts  already  on  the  streets,  in  preference 
to  cluster  lights  on  ornamental  standards.  This  is  for  the 
main  streets  where  the  arc  lights  are  now  in  use.  It  is 
probable  the  arcs  will  be  removed  to  the  outlying  districts. 
Mr.  J.  B.  Dougall,  chairman  of  the  Water  &  Light  Com- 
mission, will  have  the  matter  in  charge. 

Cobourg,  Ont. 

During  the  month  a  number  of  prominent  farmers  have 
been  supplied  with  power  and  light  by  the  Seymour  Power 
Company. 

Caledonia,  Ont. 

The  Grand  Trunk  Railway  Company  contemplate  the 
installation  of  electric  lights  throughout  their  station,  sheds 
and  yards. 

Edmonton,  Alta. 

Plans  have  been  prepared  for  about  three  miles  of  ex- 
tension out  to  the  Belmont  school.  It  is  the  intention  to 
use  two  Edison-Beach  cars. 

It  has  been  definitely  decided  to  build  about  31  miles  of 
municipal  track  extensions  this  summer.  The  track  work 
has  been  ordered,  as  well  as  ;!5  single  end  semi-convertible 
cars  from  the  Preston  Car  &  Coach  Co.  The  order  for  roll- 
ing stock  also  includes  one  dump  car  to  be  supplied  by  the 
Canada  Car  &  Foundry  Company,  and  a  .5,000  gallon  sprinkler 
being  purchased  in  the  United  States.  A  new  car  barn  on 
tlie  north  side  of  the  city  is  almost  completed,  and  it  is  the 
intention  to  erect  another  on  the  south  side  to  accommodate 
15  or  20  cars  and  designed  for  extensions  when  the  require- 
ments of  the  system  demand  it. 

Fort  William,  Ont. 

A  contract  has  been  awarded  for  poles,  spikes,  etc.,  re- 
quired for  street  railway  extensions,  to  the  United  States 
.Steel  Products  Company  of  New  York. 

Gait,  Ont. 

A  petition  has  been  circulated  and  largely  signed  by  the 
residents  of  Ainslie  street,  Gait,  and  handed  to  the  Hydro- 
electric Department  requesting  that  three-light  ornamental 
standards  lie  installed  from  Colborne  street  to  Concession 
street  on  l)Oth  sides  of  the  roadway. 

It  has  been  stated  by  Mr  Thomas  Patterson  that  he  has 


authority  from  General  Manager  Coleman  of  the  Dominion 
Power  &  Transmission  Comi^any,  Hamilton,  to  say  that 
construction  will  start  in  the  near  future  on  a  radial  line 
connecting  Hamilton  with  Gait,  by  way  of  Lynden  and  Troy. 

Halifax,  N.S. 

The  bill  to  extend  the  franchise  of  the  Halifax  Electric 
Tramway  Company  by  which  they  would  be  allowed  to 
develop  electric  power  at  Gaspereaux  F'alls  and  to  increase 
their  capital  from  $1,500,000  to  $10,000,000,  has  been  defeated 
in  the  Nova  Scotia  legislature.  At  the  same  time  the  city 
bill  to  provide  for  a  vote  on  municipal  ownership  of  the  tram 
system  was  thrown  out. 

The  Halifax  Electric  Tramway  Company  have  been 
given  authority,  by  a  recent  act,  to  increase  their  capital  by 
$500,000.  This  followed  the  failure  of  a  previous  attempt 
to  reorganize  on  a  much  larger  scale.  Even  the  smaller 
increase,  however,  was  -strongly  opposed  by  the  city  council 
u'ho  are  in  favor  of  municipal  operation. 

Hull,  P.Q. 

The  Hull  Electric  Company  has  been  authorized  to  con- 
struct a  spur  from  a  point  on  its  main  line  between  Hull 
and  -Aylmer  to  the  premises  of  the  Connaught  Park  Jockey 
Club. 

Hamilton,  Ont. 

The  application  of  the  Hamilton  Street  Railway  Com- 
pany for  permission  to  make  certain  extensions  on  the 
streets  of  the  city  has  been  approved  by  the  Railway  Board. 

The  local  Hydro-electric  Department  have  adopted  the 
policy  of  selling  household  appliances,  such  as  electric 
toasters,  irons,  etc.,  and  a  protest  has  been  raised  by  dealers 
in  electrical  supplies.  It  is  pointed  out  by  the  Commission, 
however,  that  there  is  no  intention  of  cutting  prices,  and 
that  they  have  gome  into  this  matter  with  a  view  solely  to 
increasing  the  consumption  of  electric  energy. 

Kamloops,  B.C. 

Tenders  will  be  received  to  June  13  for  water  wheels, 
generators,  exciters,  transformers  and  switching  equipment 
for  the  proposed  hydro-electric  power  plant. 

Tenders  are  called  to  June  13,  for  transmission  line 
equipment  between  Kamloops  and  the  new  hydro-electric 
plant  on  Barriere  River. 

Revised  estimates  of  the  cost  of  the  new  power  house 
and  equipment  according  to  the  latest  plans,  show  that  the 
total  will  be  in  the  neighborhood  of  $313,000.  A  new  by-law 
will  be  submitted,  authorizing  the  expenditure  of  $260,000 
for  this  purpose. 

Kemptville,  Ont. 

Light  and  power  is  supplied  to  this  town  from  a  water 
l)Ower  on  the  Rideau  Canal  at  Andrewsville,  about  14  miles 
distant.  Power  is  generated  at  60  cycles,  3-phase,  10,000 
volts.    This  plant  is  now  being  offered  for  sale. 

London,  Ont. 

The  Parker  Car  Pleating  Company,  who  at  present 
manufacture  an  economical  system  of  heating  for  steam  cars, 
announce  that  they  will  shortly  place  on  the  market  an 
equipment  sjjecially  designed  for  electric  cars. 

The  annual  report  of  the  London  Street  Railway  Com- 
pany for  the  year  ending  December  31,  1912,  showed,  gross 
earnings  of  $306,331  and  net  earnings  of  $95,952.  These  are 
increases  of  $26,634  and  $9,082  over  the  previous  year  re- 
spectively. The  net  surplus  availal)le  for  dividends  was  $67,- 
041,  as  compared  with  $58,036  the  previous  year.    The  bond- 
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ed  debt  of  the  company  is  $575, 000.  'I'lie  capital  stock  stands 
at  $558,000. 

Morden,  Man. 

The  Morden  Electric  Lij^lit  Plant  contemiilatc  .Iniildinj^ 
one  mile  of  new  pole  line  on  Wardrope  and  Seventh  streets 
this  summer.  The  company  is  at  present  bnildinj"  an  of¥icc 
and  stock  room  annex  to  the  power  house.  Mr.  "i".  H.  Fors- 
ter  is  manager. 

Melita,  Man. 

On  May  17  a  l)y-law  was  voted  on  in  Melita,  Man.,  .giv- 
ing Mr.  R.  E.  Denny  franchise  for  lighting,  lieating,  power 
and  street  railway  operations. 
Kingston,  Ont. 

Montreal,  Que. 

On  June  5th  the  Sons  of  Jove  will  hold  a  rejuvenation 
at  Cooper's  Restaurant,  Montreal. 

Tenders  will  be  received  by  the  Board  of  Waterworks 
Commissioners  for  a  1,000,000  gallon  electrically  operated 
pump  for  the  Waterworks  Department. 

In  anticipation  of  the  winter  load,  the  Montreal  Light, 
Heat  &  Power  Company  have  decided  to  install  two  addi- 
tional 3-phase  13,200  volt  cables  from  Cote  St.  Paul  to  the 
Central  Station.  The  cables  will  be  supplied  and  installed 
by  the  Canadian  British  Insulated  Company,  Limited, 
Montreal. 

Mr.  W.  J.  Camp,  assistant  manager  of  the  C.  P.  R.  tele- 
graph department,  Montreal,  attended  the  annual  meeting 
of  the  association  of  Railway  Telegraph  Superintendents  at 
St.  LouiSf  Mo. 

Mr.  James  Bennett,  late  chief  inspector  of  the  Canadian 
Fire  Underwriters'  Electrical  Department,  has  resigned  his 
membership  of  the  electrical  committee  of  the  National  Fire 
Protection  Association,  Boston. 

May  31st  is  the  date  set  for  opening  the  first  portion 
of  the  line  which  the  Montreal  and  Southern  Counties  Rail- 
way are  constructing  to  Granby,  P.Q.  This  section  is  from 
St.  Lambert,  through  Greenfield  Park,  St.  Hubert,  Brookline, 
Chambly  Basin  to  Chambly  Canton.  A  number  of  new  cars 
are  to  be  put  on  to  this  extension  of  the  company's  service. 

The  city  of  Westmount,  P.Q.,  have  awarded  a  contract 
for  the  supply  and  installation  of  a  large  quantity  of  high 
tension  twin  conductor  arc  lighting  cable  to  the  Canadian 
British  Insulated  Company,  Limited,  Montreal.  This  com- 
pany will  also  supply  a  quantity  of  low  tension  twin  con- 
ductor double  steel  tape  armoured  cable  to  Westmount. 

Mr.  Lawford  Grant,  president  and  managing  director  of 
the  Canadian  British  Insulated  Company,  Limited,  Montreal, 
has  resigned  his  post  as  managing  director  to  take  up  an 
important  position  with  the  Eugene  F.  Phillips  Electrical 
Works,  Limited,  Montreal.  Mr.  Grant  will,  in  all  probability, 
retain  the  presidency  of  the  Canadian  British  Insulated  Co. 

The  British  Columbia  Electric  Railway  Company  have 
awarded  a  contract  to  the  Canadian  British  Insulated  Com- 
pany, Limited,  Montreal,  for  12,500  v.  three-phase  paper  in- 
sulated lead  covered  double  steel  tape  armoured  cable.  This 
cable  will  be  laid  direct  in  the  ground  without  any  protec- 
tion— a  practice  which  is  common  in  Europe,  and  is  gaining 
favor  in  Canada. 

One  of  the  Siemens  European  companies  is  supplying 
two  3-phase  transformers  each  23,500  kv.a.  capacity  stepping 
up  to  25,000  volts  to  the  Westphalian  Electric  Works.  These 
transformers  will  be  used  in  conjunction  with  15,000  kw. 
turbo-generators  recently  supplied  by  the  same  company. 
We  believe  these  transformers  are  the  largest  that  have 
ever  been  constructed. 

An  order  for  the  supply  and  installation  of  a  three-phase 
13,500  V.  submarine  cable  for  crossing  the  St.  Lawrence  at 


Lanoraie,  has  been  placed  by  the  .Shawinigan  Water  &  I'ower 
Company  with  the  Canadian  British  Insulated  Company, 
Limited,  Montreal.  'J"hc  cable  will  be  No.  2  B  &  S  gauge, 
paper  insulated,  lead  covered  and  double  steel  wire  armour- 
ed, made  up  to  the  specification  of  Mr.  Julian  C.  Smith, 
M.r.E.E.,  chief  engineer  of  the  .Shawinigan  Comjiany. 

The  Shawinigan  Water  &  Power  Company  have  just 
published  a  very  handsome  booklet  describing  their  property 
and  plant  at  Shawinigan  Falls  and  Montreal.  The  generat- 
ing capacity  of  this  company  consists  of  six  turbine  units 
totalling  55,500  h.p.  in  plant  No.  1,  which  is  transmitted 
chiefly  at  50,000  volts.  In  plant  No.  2  only  two  units  are 
installed  to  date,  each  of  16,000  h.p.  capacity,  but  the  ulti- 
mate capacity  of  this  plant  is  five  units,  or  80,000  h.p.  It 
will  thus  be  seen  that  the  total  generating  capacity  at  Shaw- 
inigan Falls  will  in  the  near  future  l)e  135,000  h.p.  The  out- 
put from  the  new  station  is  transmitted  at  100,000  volts. 

The  reorganization  of  I""red  Thomson  &  Company, 
manufacturing  and  contracting  electrical  engineers,  320,  328 
and  330  Craig  street  west,  Montreal,  is  due  to  increasing 
business,  and  after  June  1st  the  firm  will  be  carried  on  by 
a  limited  liability  company  under  the  name  of  the  I-'red 
Thomson  Company,  Limited.  The  capital  stock  is  $100,000, 
divided  into  1,000  shares  of  $100  each.  Mr.  Fred  Thomson, 
who  is  known  throughout  Canada  as  one  of  the  pioneers  in 
the  electrical  industry,  is  the  president  and  general  man- 
ager; Mr.  Clarence  Thomson  is  the  vice-president  and  sec- 
retary-treasurer; Mr.  H.  A.  McPhee,  superintendent;  and 
Mr.  A.  Walker,  electrical  engineer. 

The  Montreal  Council  have  received  eight  tenders  for 
enlarging  the  aqueduct,  ranging  from  over  four  million  dol- 
lars to  $2,322,560.  Under  this  scheme  it  is  proposed  to 
generate  10,000  horse  power,  6,000  of  which  will  be  utilized 
for  pumping  and  4,000  for  lighting  the  city.  The  project 
has  been  delayed,  and  this,  according  to  Controller  Aine\', 
will  have  an  important  bearing  on  the  present  contract  with 
the  Light,  Heat  &  Power  Company.  The  Council  can  cancel 
this  contract  at  the  end  of  two  years  from  now,  liut  owing 
to  the  delay  in  enlarging  the  aqueduct,  it  will  be  impossible 
for  the  work  to  be  done  in  time  to  permit  the  city  to  in- 
augurate its  own  lighting  system.  The  city  will  thus  have 
to  enter  upon  a  second  five  years'  contract  with  the  light 
company.  The  city  is  at  present  paying  $260,000  st  year  for 
street  lighting  with  an  annual  increase  of  about  $20,000. 

Mount  Forest,  Sask. 

The  Mount  Forest  Telephone  Company  will  require  ma- 
terial for  the  construction  of  a  telephone  system. 

Naisberry,  Sask. 

The  Naisberry  Telephone  Companj'  contemplate  the 
erection  of  a  telephone  system,  and  will  require  the  neces- 
sary material.     Mr.  T.  Cochrane  is  president. 

Nelson,  B.C. 

The  finance  committee  has  recommended  to  the  cit\- 
council  that  the  city  guarantee  a  new  issue  of  Xelson  Street 
Railway  Company  bonds  to  the  amount  of  $40,000,  witii  the 
provision  that  the  system  be  operated  by  a  board  of  seven 
directors,  including  the  chairman  of  tlu  finance  committee 
and  of  the  fire,  water  and  light  committee.  It  is  also  sug- 
gested that  the  city  should  get  half  the  prolits,  if  any,  after 
current  expenses  have  been  met. 

Ottawa,  Ont. 

It  is  reported  that  construction  wurk  will  begin  on  the 
Ottawa  and  Morrisburg  Electric  Railway  line  not  later  than 
the  first  of  June. 

Porcupine,  Ont. 

The  Northern  Canada  Power  Company,  owning  power 
plants  at  the  Wawatian  and  Sandy  falls,  have  been  experi- 
encing interruptions  due  to  the  spring  tloods  in  that  district. 


72 


THE    ELECTRICAL  NEWS 


The  plant  at  Wawatian  Falls  was  the  first  to  be  inconveni- 
enced, but  it  is  later  reported  that  the  Sandy  Falls  gener- 
ators have  received  considerable  damage. 

Pleasant  Dale,  Sask. 

The  Pleasant  Dale  Telephone  Company  are  reported  to 
require  material  for  the  construction  of  a  new  system.  Mr. 
W.  R.  Wilson  is  secretary  of  the  company. 

Richmond,  P.Q. 

It  is  stated  that  Mr.  Jno.  R.  Hall  has  sold  his  power 
rights  on  the  St.  Francis  River  to  the  Canada  Paper  Com- 
pany, and  that  the  same  company  have  also  purchased  the 
rights  at  Kingsey  Falls,  a'lso  on  the  St.  Francis  River.  These 
two  falls  together  are  estimated  at  about  1„500  h.p.,  continu- 
ous capacity.  It  is  said  these  water  sites  will  be  developed 
and  energy  transmitted  to  Windsor  Mills  to  be  used  there 
in  the  factories  of  the  Canadian  Paper  Company  and  the 
Canadian  Explosives  Limited. 

St.  Catharines,  Ont. 

A  by-law  will  be  submitted  on  May  30,  confirming  an 
agreement  between  the  Lincoln  Electric  Light  &  Power  Co., 
Limited,  and  tlie  Corporation  of  the  City  of  St.  Catharines, 
by  which  the  company  agrees  to  light  the  streets  of  the 
city  for  a  term  of  five  years.  The  type  of  lamp  used  is  the 
electric  arc  of  nominal  2,000  candle  power,  6.6  amp.,  480 
watts.  At  least  100  of  these  lights  shall  be  used  by  the 
city  at  a  rate  of  $50  per  annum.  The  agreement  also  con- 
tains the  proviso  that  the  city  may  string  wires  for  fire 
alarms,  city  telephones  or  for  any  other  exclusively  city 
purpose  on  the  company's  poles. 

St.  John,  N.B. 

The  St.  John  Railway  Company  propose  to  erect  an  ad- 
ditional car  shed  on  Wentworth  street  and  to  install  four 
additional  sidings. 

Stratford,  Ont. 

It  is  understood  that  the  Bell  Telephone  Company  will 
have  their  plans  for  underground  conduit  work  completed 
in  the  near  future. 

The  franchise  of  the  street  railway  company  expires 
here  on  June  1.  It  is  understood,  however,  that  the  com- 
pany intend  to  commence  construction  operations  before 
that  date. 

St.  John,  N.B. 

Further  evidence  has  been  taken  on  the  objections  raised 
against  the  construction  of  a  power  plant  at  Meductic  Falls 
by  the  St.  John  River  Hydro-electric  Company.  Both  fish- 
ing and  lumbering  interests  were  represented. 

Summerland,  B.C. 

The  .Summerland  municipality  at  present  is  supplied  with 
light  by  a  small  water  wheel  of  the  Pelton  type,  operating 
at  30  kw.,  Canadian  Westinghouse,  3-phase,  60  cycle  gen- 
erator. It  is  proposed  either  this  year  or  next  to  increase 
the  capacity  by  the  installation  of  a  60  kw.  generator  oper- 
ated by  a  Diesel  oil  engine. 

Thornloe,  Ont. 

The  Pioneer  Rural  Telephone  Company  has  been  incor- 
porated with  head  office  at  Thornloe  in  the  district  of 
Nipissing. 

Tilsonburg,  Ont. 

The  Tilsonburg  Electric  Car  Company,  Limited,  has 
been  organized  to  manufacture  electric  street  cars,  snow 
sweepers,  sprinklers,  etc. 

Toronto,  Ont. 

The  Toronto  Hydro-electric  system  called  for  tenders 
ui)  to  May  22,  for  vitrified  clay  conduits. 

A  committee  of  five  U.  S.  senators  has  been  appointed 


to  investigate  the  Niagara  Falls  power  situation  in  all  its 
phases. 

Governor  Sulzer,  on  May  29th,  signed  the  Wagner  Bill 
which  repealed  a  charter  granted  in  1907  to  the  Long  Sault 
Development  Company,  giving  power  to  develop  electric 
energy  on  the  St.  Lawrence  River.  The  bill  provides  that 
.$36,000  be  returned  to  the  company  for  moneys  paid  out 
by  them. 

The  Toronto  Railway  Company  have  applied  for  per- 
mission to  build  a  car  barn  on  the  south  side  of  Queen 
street  nearly  opposite  Greenwood  avenue.  The  building  is 
to  be  one  storey,  brick,  with  a  frontage  on  Queen  street  of 
100  feet,  and  with  a  depth  of  360  feet. 

The  St.  Clair  Avenue  line  which  is  being  constructed 
and  will  be  operated  by  the  municipality,  will  probably  be 
ready  by  about  the  1st  of  July. 

The  Volt  Electric  Company,  Limited,  has  been  incorpor- 
ated with  a  capital  of  ,f40,000,  to  manufacture  and  deal  in 
electrical  appliances,  devices,  etc.,  with  head  office  at  Toronto. 

It  is  stated  that  the  Toronto  Hydro-electric  Commis- 
sion will  proceed  at  once  with  the  installation  of  lights  in 
Todmorden,  Dawes  Road,  Swansea  and  Runnymede. 

The  Metropolitan  division  of  the  Toronto  &  York  Ra- 
dial Railway  Company's  system  was  opened  for  Sunday 
traffic  on  May  18.  The  heavy  traffic  indicated  the  great 
need  of  this  service. 

The  first  draft  of  the  proposed  agreement  between  the 
township  of  York  and  the  Forest  Hill  Electric  Railway 
Company  has  been  submitted  to  council  for  approval.  The 
company  must  spend  $50,000  during  the  present  year. 

According  to  present  indications  a  valuation  of  the  pro- 
perty of  the  Toronto  railway  system  and  the  Toronto  elec- 
tric light  system  will  be  secured  by  the  city  council  from  a 
qualified  engineer  to  assist  in  negotiations  for  the  purchase 
of  these  properties. 

Vernon,  B.  C. 

Representatives  from  the  Vernon  (B.C.)  city  council 
visited  Vancouver  early  in  May  to  report  on  the  cluster  light- 
ing system  in  vogue  here  with  a  view  to  its  adoption  in 
Vernon. 

Vancouver,  B.C. 

The  Silver  River  Power  Company,  Limited,  has  been 
incorporated,  head  office  at  Vancouver. 

According  to  advices  received  from  Dawson,  Y.T.,  early 
in  May,  the  plant  of  the  Dawson  Electric  Light  and  Power 
Company  has  been  completely  destroyed  by  fire,  the  total 
loss  being  estimated  at  approximately  $200,000.  The  serious 
nature  of  the  mishap  may  be  gauged  from  the  fact  that  the 
plant  generated  all  the  light  and  power  for  the  city,  and 
pumped  the  water  from  the  entire  system  of  pipe  lines  fur- 
nishing water  throughout  the  district. 

The  Vancouver  City  Council  recently  endorsed  a  by-law 
which  provides  that  25  per  cent,  of  the  maintenance  of  the 
ornamental  cluster  light  standards  installed  on  certain  streets 
will  be  defrayed  by  the  city,  and  in  future  the  property  holders 
will  be  relieved  from  paying  25  per  cent,  of  the  cost  of  main- 
tenance and  furnishing  of  light.  All  ornamental  lighting 
throughout  the  city  will  come  under  the  provisions  of  the 
by-law  as  soon  as  the  cost  upon  which  to  base  the  charges 
has  been  ascertained.  The  streets  upon  which  the  cost  has 
been  definitely  calculated  are  as  follows:  Main  street,  $10.30 
per  25  feet  per  year;  Cordova  street,  $7.76  per  year  per  25 
feet;  Pender  street,  $8.52  per  year  per  25  feet;  Hastings 
street.  Main  street  to  Jackson  avenue,  $7.25  per  25  feet  per 
year. 

The  question  of  cheaper  power  for  lighting  purposes  was 
discussed  at  a  recent  meeting  of  the  Central  Ratepayers 
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SIEMENS    BROS.    DYNAMO  WORKS 


SIEMENS    BROS.    &  CO 


SIEMENS 


SIEMENS    -    S  C  H  U  C  K  E  RT  W  E  R  K  E 


SIEMENS     &  HALSKE 


Siemens  18  Panel  22000/2200  600  Volt  Switchboard  supplied  and  installed  by  us  for  the 

city  of  Port  Arthur 

We  supplied  the  complete  sub-station  equipment,  consisting  of  7-750  K.V.A.,  22,000  volt  transformers,  switchboard 
shown  above,  lightning  arresters  and  2-750  H.P.  motors  generators. 

Half  the  foregoing  was  a  repeat  order  after  our  apparatus  had  been  in  satisfactory  operation  for  1 8  months. 

We  undertake  the  complete  equipment  of  electrical  plants  of  every  description  up  to  and  including  i  1  0,000  volts. 


Siemens  Company  of  Canada,  Limited 

HEAD  OFFICE: 
Transportation  Building      -  MONTREAL 


BRANCH  OFFICES; 


STANDARD  BANK  BUILDING 
TORONTO 


McARTHUR  BUILDING 
WINNIPEG 
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Executive,  Vancouver,  the  general  feeling  being  that  citizens 
w^ere  compelled  to  pay  too  highly.  It  was  pointed  out  at  the 
meeting  that  Winnipeg  citizens  pay  3  cents  per  kilowatt 
hour  as  compared  with  the  prevailing  rate  of  11  cents  in 
Vancouver.  A  committee  was  appointed  to -investigate  the 
charges  for  electric  light  in  other  cities,  and  to  report  their 
findings  to  the  city  council  committee  that  looks  after  B.  C. 
Electric  Railway  Company's  matters. 

Welsford,  N.B. 

Letters  patent  have  been  granted  the  Welsford  and 
Hampstead  Telephone  Company  to  install  and  operate  a 
general  telephone  business  in  the  district. 

Winnipeg,  Man. 

An  electrically  operated  pump  has  just  been  placed  in 
operation  in  the  waterworks  station  on  McPhillips  street. 

Tenders  will  be  received  to  June  5,  by  the  city  of  Win- 
nipeg for  extensions  to  the  terminal  station  on  Rachel  St. 

A  contract  has  been  awarded  by  the  Board  of  Control 
to  The  Crane  &  Ordway  Company,  93  Lombard  street,  Win- 
nipeg, for  galvanized  meter  fittings. 

Walkerton,  Ont. 

The  Walkerton  Electric  Light  &  Power  Company  are  at 
present  putting  the  finishing  touches  on  their  dam  and 
power  house  at  Walkerton.  The  power  house  is  built  of  re- 
inforced concrete  up  to  the  first  floor,  but  above  this  point 
it  is  brick.  There  are  two  draft  tub.es  for  two  main  wheels 
and  one  smaller  tube  for  the  exciter  wheel.  The  exciter  tur- 
bines may  he  fed  from  the  pipes  supplying  either  of  the 
larger  wheels  as  desired.  Only  one  water  wheel  will  be  in- 
stalled at  present,  having  a  capacity  of  235  h.p.  at  present. 
This  wheel  will  be  controlled  by  Lombard  governor.  The 
generator  will  be  of  the  Swedish  General  Electric  vertical 
type,  3-phase,  60  cycle,  3300  volt.    The  intention  is  to  oper- 


ate this  new  machine  in  parallel  with  the  equipment  already 
installed  in  Jhe  plant.  Mr.  J.  T.  Potter  is  electrical  super- 
intendent of  the  Walkerton  Electric  Light  &  Power  Com- 
pany and  Mr.  A.  Richley  is  construction  engineer  o'n  this 
work. 

Walkerville,  Ont. 

The  Walkerville  Light  &  Power  Company  will  increase 
their  capital  stock  from  $25,000  to  $100,000. 

Excavation  work  has  been  commenced  by  the  general 
contractors,  DeLisle  &  Cooper,  of  Detroit,  on  an  auto-lamp 
factory. 

Yorkton,  Sask. 

A  contract  has  been  let  for  the  construction  of  the  new 
power  house  to  Messrs.  Ritchie  &  Waters.  The  building  will 
be  of  fireproof  construction  and  built  of  red  brick. 


Do  you  want  Specialists  to  figure  on  your 

Transmission  Lines 
Conduit  Installations 

Power  Plants  Heating 
Locomotive  Washout  Plants 

Then  ask 


ITiBtrich> 


300  Read  BIdg. 


Montreal 


Power  Cables 

Manufactured  by 

British  Insulated  &  Helsby  Cables,  Limited 

PAID-UP  CAPITAL,  $8,500,000.00 

HEAD  OFFICE— PRESCOT,  ENG.      Works  at  PRESCOT,  HELSBY  and  LIVERPOOL 


Illustration  shows  a  No.  1 0  B  &  S,  3  conductor,  paper  insulated  lead  covered  and 
double  steel  tape  armored  cable  for  a  working  pressure  of  660  volts.  This  cable  is  for 
laying  direct  in  the  ground  without  any  protection  whatever  and  is  similar  to  that  supplied 
to  the  cities  of  Saskatoon,  Prince  Albert,  etc.,  etc. 

WRITE  FOR  ILLUSTRATED  CATALOGUE 


SOLE  CANADIAN  REPRESENTATIVES 


Canadian  British  Insulated  Co. 


MONTREAL,  QUE. 


LIMITED 
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Model  280,  Single  Range 
Portable  Voltmeter. 

(One-quarter  size.) 


WESTON 

Miniature  Precision  Instruments 
for  Direct  Current 

A  new  group  of  very  small  Indicating  Instruments. 
COMPACT— ACCURATE-  DURABLE— BEAUTIFUL 


Model  280,  Triple  Range 
Portable  Volt-Ammeter. 

(( »ne-<juarter  size.  I 


Model  267,  Switchboard 
Ammeter, 

(One-quarter  size.) 


PORTABLE 

Voltmeters,    Millivoltmeters,    Volt-Ammeters,    Ammeters,    Mil-Ammeters    arc  supplied 

in  single,  double  and  triple  ranges. 
The   Volt-.'\mmeter   comprising  six  instruments  in  one. 
This   group  also   includes   BATTERY  TESTERS. 

SWITCHBOARD 

VoUmetors  Volt-Ammeters  Ammeters  Mil- A  mm 

This  new  line  of  instruments  represents  the  latest  development  of  tin.  pivoted 
moving  coil,  permanent  magnet  type  for  low  ranges. 

The  refinement  of  design  and  mechanical  work  in  them  has  been  carried  to  a 
degree  which  would  appear  to  be  almost  impossible  of  accomplishment,  if  the  results 
were  not  evident  in  the  instruments  themselves; 

They  embody  characteristics  which  have  made  the  well  known  Weston 
Standards  famous  throughout   the  world. 
They  are  accurate,  dead  beat  and  extremely  sensitive. 
They  may  be  left  continuously  in  circuit  at  full  load  without  injury  and  are  shielded  against  the  external 
electrical  and  magnetic  influences     of  other  apparatus  in  their  vicinity. 

They  are  substantially  constructed  and  may  be  safely  sent  long  distances  through    the   mails    and    will  withstand 
an   extraordinary    amount   of    vibration  without  injury. 
They  have  the  longest  scale  ever  provided  in  instruments  with  equal  length  of  pointer. 

Each  model  has  been  thoroughly  tested  under  the  most  severe  conditions  of  service  and  in  experiments  extending  over  more  than  one  year. 
The  portable  instruments  may  be  conveniently  carried  in  the  coat  pocket. 

The  prices  have  been  established  upon  so  low  a  scale  that  any  one  may  possess  one  or  more  of  these  remarkable  instruments  at  moderate 
cost. 

If  yoti  cannot  obtain  the  instrument  desired  from  your  dealer,  write  u  s. 

The  several  models  and  ranges  offer  a  selection  from  over  .300  different  combinations,  listed  in  Bulletin  No.  S!.     Will  be  mailed  upon  request. 

Main  Office  and  Works: 
NEWARK,  N.  J 

Montreal  T 

Winnipeg   J  Northern  Electric  & 
Vancouver  j  Mfg.  Co. 

(Calgary  I 

Toronto,   76   Bay  Street. 
Paris,  12  Rue   St.  Georges. 


Model  268,  Switchboard 
Volt  Ammeter.  Read* 
Amperes.  Preis  Button 
for  Volt.. 

(One-quarter  Size.) 


WESTON   ELECTRICAL   INSTRUMENT  COMPANY, 


New   York,  114  Liberty  St. 
Chicago,  1504  Monadnock  Block 
Boston,  176  Federal  Street, 
rhiladelphia,  M2  Mint  y\rcade. 
Birmingham,  Brown  Marx  Bldg. 


St.   I_>ouis,  915  Olice  Street. 
Denver,  221  15th  Street. 
San  Francisco,  6S2  Mission  St. 
Cleveland,  1729  E.  12th  Street, 
Detroit,  44  Buhl  Block. 


London,  Audrey  House,  Ely  Place, 
Holborn. 

Berlin,  Genest  Str.  5,  Schoenberg. 

Johannesburg,  So.  Africa,  F.  Pea- 
body  Rice,  Standard  Bank  Build- 
ings,  Harrison  Street. 


Now  Made  in  Canada 


"y^E  are  pleased  to  announce  that  we  have 
established  a  factory  in  Winnipeg  for 
the  manufacture  of  the  Hughes  Electric 
Stove,  Ranges  and  Radiators.  We  feel 
certain  that  our  Canadian  customers  will 
appreciate  the  establishing  of  this  factory  in 
Canada,  assuring  prompt  shipments  etc. 

The  1913  models  are  now  ready  and  contain 
many  valuable  improvements,  including  our 
new  and  perfected  heating  units. 

Write  for  our  special  Canadian 
prices,  bulletins,  etc. 


HUGHES  ELECTRIC  HEATING  COMPANY 

Winnipeg  Office:  902  Home  Street  211-233  W.  Schiller  St.,  Chicago 


76 


THE    ELECTRICAL  NEWS 


^  Do  You  Know 

that  Holtzer-Cabot  motors  are 
the  result  of  twenty  years  con- 
stant effort  to  attain  perfection. 

Write  for  bulletins  on  alternat- 
ing and  direct  current  motors, 
motor  generators,  grinding  and 
buffing  motors,  platers,  etc. 


Columbia  Quality  Steel  Boxes 

— prompt  shipment  from  stock  in 
standard  sizes  and  styles  at  lower 
prices  than  you  have  been  paying. 


Type  A— The  usual  box  Type  P— A  niedium  price  Type  C— A  hish-class  one, 
dust  tight  cover        box  with  a  door  and  trim      beaded  and  paneled 


THE  HOLTZER-CABOT 
«       ELECTRIC  COMPANY  /, 

\^  Chicago  Boston ^ 


Bushing 
for  all 
Knockouts 


Save  money  by 
Ketling  aquainted 
with  the  line. 

Write  to-day. 


Type  SW.  Steel,  with 
Type  G.  With  a  beveled  natural  oak,  mahogany 
plate  glass  panel  in  door.        or  walnut  finish. 

COLUMBIA,  232  E.  144th  St.,  New  York 


You  Can  Interpret  the  Code  Instantly  with 

McLoughlin^s 

Questions  and  Answers 

on  the 

National  Electrical  Code 


IONS  AND  WS""^ 


It  tells  at  once  the  answer  to  the  question  on  code  requirements. 
Contractors,  electricians  and  wiremen  write  us  that  it  hits  the  mark 
for  them.    It  saves  time,  trouble  and  real  money. 

Every  question  is  carefully  indexed  so  that  you  can  locate  the  fact  you 
are  after  instantly. 

Contents — There  are  nine  main  divisions:  Generators,  Transformers, 
Outside  Works,  Signalinsr  Systems,  Lighting,  Inside  Works,  Electric 
Railway  Systems,  Marine  Work. 

Tables — Section  9  has  32  tables.    They   give   in   convenient   form  for 
ready  reference:  Capacities  of  wires;  Wire  requirements  for  all  classes 
of  work;  Insulation  Tests;  Requirements  for  Conduit  Wires;  Flexible 
Cords;  Fixture  Wires;  Theatre  Cables,  Elevator  Cables,  etc.,  etc. 
The  latest  rules  for  Resuscitation  are  included. 

232  pages,  pocket  size,  flexible  binding  $1.00  (4  2)  net,  prepaid. 


Electrical  News 


For  Sale  by 

220  King  Street  West,  Toronto 
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TRANSMISSION  TOWERS 


Galvanized  and  Painted 


STEEL  STRUCTURES 


description 


Founded  1802 


WM.  B.  SCAIFE  &  SONS  CO. 

New  York  Office,  26  Cortlandt  St.  PITTSBURGH,  PA. 


Engines  of  All  Types 

for 

Electrical  Service 

BOILERS  —  HEATERS  —  PUMPS 
TANKS  AND  STACKS 

E.  Leonard  &  Sons,  London,  Can. 

AfiWT^mvv.  St.  John,  N.B.  Montreal  Toronto 
ivwmNoit!iO:  Winnipeg       Calgary  Vancouver 


Manitoba  Gov.  Installation  at  Winnipeg. 

Long  Lengths  7  ft.  Thick  Walls    8  inch 

Long  Joints  ^8  inch 

We  will  absolutely  guarantee  puncture  strength  50,000 
volts  absorption  for  lUO  hours  less  than  ;<i  of  l'<. 
Comparison  of  above  figures  with  other  types  of  Fiber 
Conduit  will  show  the  superiority  of 

"AMERICAN  BITUMINIZED   FIBER  CONDUIT." 

American  Conduit  Co. 

East  Chicago,  Ind.,  U.  S.  A.       140  Nassau  St.,  N.  Y.  City 


Vertical,  Forced  Lubrication 

Quick  Revolution  Engines 

With  Combined  Throttle  and  Expansion  Governor 

These  engines  are  giving  excellent  service  wherever  installed.  They  are  built 
for  service  and  are  economical  in  consumption  of  steam  and  require  little  or 
no  attention  while  running.  The  materials  used  are  in  accordance  with 
British  Admiralty  Specifications.     Ask  for  detailed  information. 

All  Engines  are  Tested  under  Steam  before  leaving  our  works 

THE  GOLDIE  &  McCULLOCH  COMPANY,  LIMITED 

Head  Office  and  Works :  Gait,  Ontario,  Canada 

Branches : —Toronto       Montreal       Winnipeg       Vancouver    and    St.  John,  N.B. 
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Condensed  Department 


Wanted 


FOR  SALE 


Hydro-Electric  Power  Commis- 
sion of  Ontario 


Tenders  wanted   for   purchase  in  whole  or  in 

part  of  the  following  apparatus: — 

1  20  h.p.  220  volt,  60  cycle,  C.G.E.  Motor,  com- 
plete. 

1  5  h.p.,  220  volt,  60  cycle  Westinghouse  Motor. 

2  5  h.p._  110  . volt,  60  cycle,  Westinghouse  Motors. 
1  2  h.p.,  110  volt,  60  cycle  Westinghouse  motor. 
1  Goldie  McCulloch  Wheelock  Engine,  125  h.p., 

20  X  50  X  16  X  50. 

1  Laurie  Corliss  Engine,  90  h.p.,  13  x  30. 

2  Northey  condensers  and  pumps,  8  x  12  x  12. 
36  ft.  4-in.  line  shafting,  complete  with  vertical 

shaft  hangers  and  boxes  and  2  friction  clutches. 
2  belt  tighteners. 
1  pulley,  46  x  23^. 

1  pulley,  30  x  22. 

2  pulleys,  19^  x  17. 
1  pulley,  1714  X  72. 
1  pulley,  5  X  28. 

79  ft.  2-ply,  17^ -in.  leather  belt. 
61  ft.  2-ply,  16-in.  leather  belt. 
82  ft.  19K-in-  leather  belt. 

Approximately  100  ft.  4-in.  steam  pipe  with 
valves  and   fittings  complete. 

All  the  above  apparatus  in  first  class  shape 
but  has  been  discarded  owing  to  the  introduc- 
tion of  Hydro-electric  Power  and  may  be  seen 
at  the  Pumping  Station,  St.  Mary's,  Ontario. 


H. 


M.  MILLER, 

Sec.  W.  L.  &  H. 


Commission. 
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St.  Marys,  Ont. 


Wasdeirs  Falls  Power 
Development 

Sealed  tenders  addressed  to  the  Hon.  Adam 
Beck,  Chairman,  Hydro-electric  Power  Commis- 
sion, Continental  Life  Building,  Toronto,  will  be 
received  up  to  noon  of  June  16th,  1913,  for  the 
various  classes  of  work  in  connection  with  con- 
struction and  equipment  of  a  hydro-electric  power 
plant   at   Wasdell's    Falls,   on   the   Severn  River. 

Separate  tenders  will  be  received  under  the 
following  heads  : — 

Tender  for  Dam  and  Power  House. 

Tender  for  Electrical  Equipment. 

Tender  for.  Hydraulic  Equipment. 

Tender  for  Crane. 

Tender  for  Stop-log  Winch. 

Tender  for  Head-Gate  Mechanism. 
Plans,    specifications    and    instructions    to  bid- 
ders may  be  obtained  at  the  offices  of  the  Hydro- 
electric    Power     Commission,     Continental  Life 
Building,  Toronto. 

Tenders  for  Dam  and  Power  House  must  be 
submitted  on  Form  of  Proposal  supplied  by  Com- 
mission. 

An  accepted  cheque  for  Five  Dollars  payable 
to  the  Secretary  of  the  Commission,  must  ac- 
comjjany  all  requests  for  plans  and  specifications 
for  Dam  and  Power  House,  said  cheque  to  be 
held  imtil  plans  and  specifications  are  returned, 
either  with  or  without  a  tender. 

By  order, 

,W.  W.  POPE,  Secretary. 

This  advertisement  will  not  be  paid  for  tmless 
inserted  by  authority  of  the  Commission. 


WANTED— Second-hand  generators.  1—60  kw. 
1—150  kw.,  1—120  kw.,  1—200  kw.,  3  phasei 
.60  cycle,  2200  volt  machines,  for  belt  drive,  must 
be  in  good  condition  and  by  some  standard 
maker.     Box  780,  Electrical  News,  Toronto,  Ont. 

9-12 


Situations  Vacant 


WANTED — Bright,  energetic  young  man,  col- 
lege graduate,  electrical  with  mechanical  ability 
to  learn  established  manufacturing  business  lo- 
cated in  Toronto.  Advise  fully  as  to  experience, 
training,  age  and  references.  Bo.x  803,  Electrical 
News,  "J'oronto,  Ont.  -  11 


Situations  Wanted 


Electrician,  experienced  in  wiring,  operating 
and  repair  work,  wants  position  as  maintenance 
man  in  large  power  plant  or  similar  position. 
15ox  802,  Electrical  News,  Toronto,  Ont.  11 


Young  man,  22,  four  years  experience  in  charge 
small  plant,  desires  position  as  superintendent's 
assistant  in  power  plant.  Engineer's  certificate 
for  Saskatchewan  and  good  general  knowledge  of 
electrical  work.  Box  800,  Electrical  News,  To- 
ronto, Ont.  11-12 


Technical  graduate  familiar  with  plant  and 
switchboard  design,  test  and  manufacturing  of 
electrical  apparatus,  seeks  position  connected 
with  the  design  or  construction  of  hydro-electric 
power  plant,  around  Montreal  preferred.  Would 
like  to  start  as  designing  draughtsman.  Has 
also  experience  in  surveying  and  underground 
construction.  Speaks  English  and  French.  Best 
of  references.  Apply  Box  794,  Electrical  News, 
Toronto,  Ont. 


HOPE 

Tapes  and  Webbings 

for 

Electrical  Work 

Write  for  Samples  and  Prices 

Hope  Webbing  Company 

Providence,  R.I. 


RECO  FLASHERS  '""^  ^'^^Jilp^iyT^^ 


AND 


ADJUSTABLE 


SIMPLE 


DURABLE 


COLORED  LAMP  HOODS 

GET  OUR  LATEST  BULLETINS 

Reynolds  Electric  Flasher  Mfg.  Co. 

Largest  Manufacturers  of  Flashers  in  the  World. 
Also  Manufacturers  of  Billboard  Reflectors,  Time  Clocks, 
Transformers, Window  Displays,  etc. 
No.  1 123  Broadway,  New  York.    No.  617-631  W.  Jackson  Blvd.,  CHICAGO 


Pocket  Battery  Ammeters 


Voltmeters  and  Volt-ammet- 
ers, Small  Switch-board  In- 
struments, Lamp  Testers. 

Accurate,  Durable. 

EldridgeElectricMfg.Co. 

97  Post  Office  Square 
SPRINGFIELD,  MASS.,  U.S.A. 


Yager's 
Soldering  Fluxes 

4  Forms-l  Result-A  Perfect  Joint 

We  don't  ask  you  to  take  our  word  for  it 
that  YAGER'S  Fluxes  are  the  best- we  want 
you  to  give  them  your  severest  lest  AT  OUR 
£XP£  SE  and  prove  it  for  yourself.  Send 
to  us  for  samples  of  the  kind  you  want 
with  your  dealer's  name  and  address  and 
make  your  own  tests. 

Yager's  Salts  have  been  improved  and 
kept  up-to-date.  Yager's  Stick,  Paste,  and 
Fluids,  are  Now  Forms  on  the  Yager's  Salts 
base  for  greater  convenience. 

Write   Now  for  Sample  and  Discounts  to 
the  Trade 


ALEX. 


R.  BENSON 

HUDON.  N.  Y. 


COMPANY 
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Watch  Our  Advertisements 
in  the  Saturday  Evening  Post 

They're  business-boosters  for  you.  Write  us  for  circular  showing 
the  series — you'll  find  them  the  most  interesting,  convincing  fan- 
talks  that  have  ever  appeared. 


Don't  let  your  order  wait  long.  One 
hot  day  may  lose  you  half-a-dozen 
sales — and  hot  days  are  coming. 


If  you  want  to  sell  popular, 
well-advertised  Fans,  tie  up  to 
the  "Standard  "  Line. 


Alternating  Current,  Style  F,  Plain  Type. 


Have  been  preferred  by  fan  buyers  for 
1  8  years.  Their  steady,  silent,  power- 
ful operation,  reliability  without  break- 
down or  repairs,  and  economical  use 
of  current,  make  them  rapid  and  satis- 
factory sellers.  If  quality  and  reasonable 
mers,  supply  them  with  "  Standard "  Fans. 


RobWns  &,  Ijlvcrs 
STANDARii  Fans 


prices  count  with  your  custo- 


The  Robbins  &  Myers  Co.,  Springfield,  oh 

We  also  manufacture  a  complete  line  of  small  D.  C.  and  A.  C.  Motors 
for  all  purposes. 


Model  11  Gear  Type  Oscillator 
in  Wall  Bracket  Position. 


Felt  Goods 

For  mechanical  and  com^ 
mercial  uses. 


This  line  includes  felt  washers, 
packings,  lubricating  pads,  all  kinds 
of  dust  and  weatherprooting  strips, 
insulating  materials,  noise-prevent- 
ing typewriter  pads,  felt  heel  pads  for 
shoes,  wicks  for  fan  motors  and  ma- 
chinery, buffing  and  polishing  wheels, 
hand  blocks  for  rubbing  and  polish- 
ing, discs  for  electric  lamp  bulbs,  felt 
blue  print  blankets  and  a  thousand 
and  one  other  specialties  in  the  line  of 
felt  for  manufacturers  of  machinery 
and  mechanical  appliances  of  every 
description. 


IF   IT'S   MADE   OF   FELT,  ASK  BOOTH. 


The  Booth  Felt  Company, 


Gananoque,  Ont. 


Branch  of  N.  E.  Booth,  Brooklyn,  N.  Y. 
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DRAWN 
STEEL 


Type  No.  4  Type  No.  5-L 

Rectangular  Steel  Unilets  for  J4-in.  to  3-in. 
Conduit  Inclusive 


"UNILETS 

Successful  Contractors  ar«  those 
using  up-to-date  fittings 

UNILETS 

are  the  ideal  fittings  for  up-to-the- 
minute  woili  a'nd  for  neatness  in 
appearance  and  durability  they  can- 
not be  surpassed.  Catalog  No.  6and 
Booklet  sent  upon  request.  May 
we  send  you  copies? 
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Type  No.  1  with  Push 
Button  Switch  attached 


Type  N  o.  2  with  Appleton  No. 
765''  Keceptacle  attached 


APPLETON  ELECTRIC  CO. 


212-214  Jefferson  St.,  Chicago  111. 

For  Sale  by t'hapuian  &  Walker, 
Ltd.,  Toronto.  The  Mainer  Electric 
Co.,  Ltd.,  Winnipeg-.  Marshall 
Wells  Co.  Ltd.,  Winnipeg.  Mon- 
treal Electric  Co.  Ltd.,  Montreal, 


Type  No.  2  with  P.  &  S.  No.  Type  No.  2  with  Hubbell  No. 
577  Receptacle  attached        5118  Receptacle  attached 


Simplex  Electric  Irons 
hold  their  supremacy 
because  they  satisfy 
everybody 


Unique  in  that  tne  heater  (covering  the  entire  ironing  ^  sur- 
facel  actually  is  the  bottom  of  tlie  iron.  Hence  more  and  quicker 
heat  for  less  current  than  any  other  iron  of  equal  capacity. 
Thoroughout  of  Simplex  Quality— efficiency  with  comfort  to  the 
user.  Do  you  know  about  the  range  that  has  revolutionized  elec- 
tric cooking?  Send  for  the  new  book.  "It  Means  Freedom." 
It  will  help  you. 

SIMPLEX  ELECTRIC  HEATING  COMPANY 

BELLEVILLE,  ONT. 
CHICAGO.  15  S.  Desplaines  St.  CAMBRIDGE.  MASS. 

5AN  FRANCISCO,  612  Howard  St. 


ASK  US  about 

Efficient 


Lighting 


for  your  streets,  factory,  warehouse 
or  yard 

A.  H.  WINTER  JOYNER,  Ltd. 

76  Bay  Street,  Toronto 
"Consult  A  Specialist" 


Electrical  Supplies 
of  every  description 

A  few  of  our  specialties  : 
Moloney  High  Efficiency  Transformers 
Pass  &  Seymour  Electrical  Specialties 
Carbon  and  Tungsten  Lamps 
Rigid  and  Flexible  Conduit 
Condulets 
Harvey  Hubbell  Electrical  Specialties 

Large  stock  ;  prompt  shipments. 
Write  for  new  and  complete  catalogue  No.  3. 


Central  Electric  &  School 

Supply  Co.y  Limited 

36  Adelaide  St.  West,  Toronto 


THE  ELECTRICAL  REPAIR  COMPANY      '^^teN/d'"' * 


Gentlemen  : — 


AllTE  beg  to  announce  the  opening  of  our  new  premises  at  above  address  where  every  facility  is  installed 
for  the  rapid  handling  and  repair  of  any  electrical  apparatus.     Prompt  attention,  expert  advice,  with 
reliable  repair,  is  given  to  the  smallest  as  also  the  largest  enquiry. 

-    Rapid,  Reliable,  Repairs" 


OUR  MOTTO  IS 


Phone  :    Adelaide  3183,  Day 
College  2235,  Night 


Soliciting  your  enquiries,  we  remain. 

Yours  etc.,  etc. 

The  Electrical  Repair  Co. 
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KRANTZ 

Switch  Boards 

and 

Panel  Boards 


Specify  a  KRANTZ, 
WHY? 

Because  "  Krantz  "  Switch  Boards 
and  Panel  Boards  are  the  recognized 
standard,  always  reliable  and  comply 
with  every  requirement  of  the  Under- 
writers' Association. 

They  are  used  in  many  of  the  largest 
institutions,  office  and  government 
buildings  throughout  Canada  and 
the  United  States. 

All  enquiries  given  prompt  and  careful  attention. 

Canadian  Agenls : 

The  C.  H.  L.  Keeler  Co. 

Limited 

Toronto,  Ontario 


Use  the  Railway's 
Trolley  Poles 

as  the  basis  of  your  new  street 
lighting  system.     You  can  easily 
convert    them    into  attractive 
Mazda  Lamp  Standards  or 
arc  lamp  supports  by  use 
of 

ERECO 
Combination 
Railway 
Lighting  Pole 
Fixtures 


This  system,  besides  saving 
you  the  expense  of  under- 
ground construction,  gets  the 
wires  up  out  of  the  way  of 
traffic,  where  they  are  practi- 
cally unnoticeable  and  the  curb 
line  is  not  crowded  with  separ- 
ate lighting  standards. 

The  progressive  railway  man- 
agement will  gladly  co-oper- 
ate with  you  with  this  object 
in  view. 


Design  No.  10015. 

Electric  Railway  Equipment  Co. 

Cincinnati,  Ohio 

Designers  Manufacturers 

(  'aiuuUaii  lU'in  esc'iital  i\  I'-  : 

Dawson  &  Co.,  Limited,  Montreal,  Winnipeg 
N.  Y.  Office,  30  Church  St.,    Hudson  Terminal  Bldg. 
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He  TELEPHONES  instead  of  writing,  walking,  or  riding,  whenever  he 
can,  therefore  saves  energy  and  doubles  his  efficiency. 

The  more  subscribers  can  be  induced  to  telephone  the  greater  will  be 
the  demand  for  your  service  and  new  contracts. 

The  better  the  telephones,  the  greater  inducement  to  use  them,  and 
the  better  the  service,  the  greater  the  need  of  it  becomes.  Here  is 
where  really  fine  equipment  is  the  best  possible  directory  builder. 

The  telephone  today  is  not  used  biit  a  fraction  of  what  it  will  be  a 
few  years  hence.  Therefore,  the  better  the  apparatus  (  which  means 
better  service),  the  faster  will  its  use  spread. 

Thousands  of  wasted  steps  are  taken  daily ;  thousands  of  pounds  of 
shoe  leather  worn  out  uselessly,  and  what  is  perhaps  the  most  im- 
portant of  all,  hours  of  valuable  time  are  thrown  away;  90  per  cent 
of  which  can  be  saved  by  telephoning. 

The  highest  class  telephone  service  known  to  the  telephone  field  to- 
day is  exemplified  in  the  Kellogg  equipment.  Every  part  in  its  con- 
struction is  sound. 

Send  for  our  bulletins.  They  are  REAL  sources  of  information.  Not 
merely  a  description  of  the  apparatus  but  simple  readily  understood 
explanations  of  its  operation. 


KELLOGG  SWITGHBOARD  &  SUPPLY  GOMPANY 

MAIN  OFFICE  AND  FACTORY:  CHICAGO 

REGINA  BRANCH  :  DEERING  ELECTRIC  LIMITED        -         WINNIPEG  BRANCH  :  HOUSTON  &  COMPANY,  LIMITED 
VANCOUVER  BRANCH:  B  C.  HOLST  &  COMPANY  43  LEIGH-SPENCER  BLDG. 
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"GOOD  STUFF" 


GET  A  SAMPLE 

AND  AT  OUR  EQUAL  PRICES  YOU  WON'T  WANT  ANY  OTHER  MAKE. 

"Steel  City"  Outlet  Boxes 

You  cannot  afford  to  use  a  box  requiring  more  labor  to  install. 
Clean-Cut  Knockouts.  Sherardized  or  Enameled  Finish. 
Packed  in  Heavy  Paper  Cartons  and  Wood  Cases. 

"Star"  Bushings 

The  kind  the  wireman  likes.  The  name  is  famous  and  the 
bushing's  have  been  favorites  since  they  were  first  manufac- 
tured. 

Also  "  Fullman "  Floor  Outlets,  "  Universal "  Insulator  Supports,  Fix- 
ture Stems,  "Superior"  Fish  Wire,  Conduit  Benders,  Beam  Straps. 

Write  for  Catalogs 

STEEL  CITY  ELECTRIC  CO.,  Pittsburgh,  Pa. 


The  Canadian  UNION  Electric  Co. 

Limited 


Motors 

Dynamos 

Transformers 


Arc  Lamps 
Switchgear 
Instruments 


Stock  carried  at  MONTREAL,  TORONTO  and  WINNIPEG 

TORONTO,  122  Wellington  St.W.  MONTREAL,  9StJiicholas 
►T<l       11  ir    •  "T^l       J.   •  61  m3  Albert  Street, 

The  Mainer  Wectric  Co.,  Winnipeg 


St. 
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7— CEDAR  POLE  YARDS  IN  B.  C— 7 

For  prices  on  B.  C.  Cedar  Poles  address 
WESTERN  LUMBER  &  POLE  COMPANY 


Main  Office 


DENVER,  COLO. 


Real  Service 


Our  British  Columbia  Poles 
are  especially  adapted  for  trans- 
mission line  construction.  They 
are  straight,  sound-butted  and 
strong,  and  in  the  longer  lengths, 
the  cheapest.  You  will  have 
them  shipped  on  time  and  every 
one  will  be  fully  up  to  require- 
ments. Let  us  quote  on  your 
next  requisition. 


The  Lindsley  Brothers  Co. 

''Good  Poles  Quick" 
Spokane  Washington 


The 


Canadian  Turbine 
Water  Wheel 


Normal  in  speed  and  discharge, 
giving  the  greatest  range  of  high 
efficiency  for  working  conditions. 

Conserve  the  Water  Powers. 


Wriie  for  Catalogue  and  References. 


CHAS.  BARBER  &  SONS,  Meaford,  Ontario 
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Pole  Line  Material 


We  can  furnish  any  quality  of  arms,  pins, 
brackets,  or  pole  line  hardware  you  call  for  if 
you  can  wait  for  factory  shipment,  but  stock  only 
which  carries  our  guarantee. 

This  includes:  Washington  Fir  not  less  than  85%  heart,  Georgia  Pine ^ Long  Leaf — not  less  than  75%  heart 
Kyanized — Spruce.    Pins  and  Line  Hardware — A  T  and  T  specifications. 

STUART-HOWLAND  COMPANY 

131  to  141  Federal  St.,  -  BOSTON 


The  Steel  Company  of  Canada,  Limited 


Manufacturers  of: — 


Galvanized  Wires 
and  Strand  Wires 

Send  us  your  specifications  for 

Telephone  and 
Telegraph  Wires 

and  we  will  guarantee  satisfaction 


District  Sales  Offices 


HAMILTON 
VANCOUVER 


TORONTO 
VICTORIA 


MONTREAL 
ST.  JOHN 


WINNIPEG 
HALIFAX 


Of  course  renewable  fuses  are  hazardous  so 
are  revolvers,  razors,  etc.,  for  incompetent  users, 
but  for  the  skilled  engineer  or  electrician  they  are 
just  the  thing  and  the  reason  the  old  type  fu«es  have 
been  tolerated  as  long  as  they  have  is  because  there 
has  been  nothing  else  to  take  their  place. 

Sample  and  Catalogue  No.  15  for  the  asking. 

A.  F.  DAUM  CO.,  Pittsburg,  Pa. 


NAUGLE 

Pole  &  Tie  Co. 

Main  Office 
5  South  Wabash  Ave. 
Chicago,  Illinois 

We  have  yards  in 
Canada  guarantee- 
ing our  well  known 
Motto  "Service; 
Price;  Quality." 
One  Price — Any 
Quantity 

POLES 
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Panel  Boards 

and 

Steel  Cabinets 

combine 

HIGH  QUALITY 

with 

SIMPLICITY 

and 

EASE  OF  INSTALLATION 

We  also  manufacture 

Meter   Control  Panels, 
Switch  Boards, 
Knife  Switches, 
Theatre  Boards, 
Battery  Charging  Panels. 

Write  for 

Catalogue  No.  IS,  Jjf 

On  Special  Material 

Use  our  Same-Day-Received  Quotation  Service. 

FRANK  ADAM  ELECTRIC  CO. 

St.  Louis,  Mo.,  U.S.A. 


Transmission  Powers 


DOUBLE  CIRCUIT  TOWER 
One  of  3,300  Towers  furnished  for 
the  300  mil©  Transmission  Line  of  the 
Hydro  Electric  Power  Commission  of 
Ontario  Transmitting  a  110,000 
volt  current  from  NIAGARA  FALL 
to  the  principal  cities  of  ONTARIO. 

The  largest  single  order  of  Trans- 
mission Towers  ever  placed 


Hot  Galvanized  or  Painted 

Estimates  furnished  on 
application 


The  Canadian 
Bridge  Co. 

Limited 

Walkerville,  Ontario,  Canada 

Manufacturers  of 

STEEL  RAILWAY  AND 
HIGHWAY  BRIDGES 
Structural  Steel  of  all  kinds 


ENGINES 


Are  you  interested  in  efficiency?  When  an  order  is  placed  with  us  for  an  "Inglis" 
Corliss  Engine,  it  is  handled  step  by  step  by  experts  in  their  different  lines.  Men 
who  have  proven  themselves  capable  by  long  apprenticeship,  take  a  personal  pride 
in  producing  the  "Inglis"  Corliss  Engine,  a  product  without  an  equal — Write  us. 

The  John  Inglis  Company,  Limited 

Engineers  and  Boilermakers 
H  Strachan  Avenue,  TORONTO,  CANADA 

A.  Angstrom— Montreal  Representative,  Room  509  Canadian  Express  Building 
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MORRIS 
Street  Lighting  Poles 


Modern  Ideas  in  Street 
Lighting 

Send  for  Descriptive  Bulletin  and  Prices 


Canadian  Distributors 


L.  H.  Gaudry  &Co.,  Ltd. 

76  Peter  St. 
QUEBEC,      P.  Q. 


American  Agencies  Ltd. 

Aull  Block 
CALGARY,  ALTA. 


Special  Prices 


ON 


Electrical  Books 


The  Following  Books  are  Offered  Subject  to 
Previous  Sale 


The  Steam  Turbine,  by  Robert  M.  Neilson.  Published  in  190;i  by 
Longmans,  Green  &  Co.,  294  pages,  illustrated.     Price  ^1.00. 

Telegraphy,  by  Sir  W.  II.  Preece,  K.C.C,  and  Sir  J.  Sivewright, 
M.A.  Published  in  1900  by  Longmans,  Green  &  Co.,  5<J4 
pages.      Price  .^l.OO. 

Electro-Dynamos,  by  Charles  Ashley  Carus-Wilson.  Published  in 
1S98  by  Longmans,  Green  &  Company,  298  pages.    Price  30c. 

Electrical  Engineering,  by  Steinmetz.  Published  in  1909  by  Mc- 
Gravv  Hill  Publishing  Company.     Price  $3.00. 

Radiation  Light  &  Illumination,  by  Steinmetz.  Published  in  I'MU 
by  McCiraw  Hill   Publishing  Comjiany.     Price  !^2.50. 

Alternating  Current  Motors,  by  McAllister.  Published  in  1909  by 
Mc(;ravv    Hill    Publishing    Co.      Price  .$2.00. 

Electric  Motors,  by  Crocker  &  Ardendt.  Published  in  1910  by 
D.  Van  Nostrand  &  Company.     Price  .?2.00. 

Electric  Motors,  by  Hobart.  Published  in  1910  by  Whittaker  & 
Company.     Price  $3.00. 

Direct  &  Alternating  Current  Manual,  by  Bedell.  Published  in 
1911  by  D.  Van  Nostrand  &  Company.     Price  $1.00. 

Short  Course  in  Testing  Machinery,  by  Morecroft  and  Hehrs. 
Published  in  1911  by  D.  Van  Nostrand  &  Company.  Price  $1. 

Solenoids,  by  Underbill.  Published  in  1910  by  D.  Van  Nostrand 
Company.     Price  $1.00. 

The  Watthour  Meter,  by  Sheppard  &  Jones.  Published  in  1910 
Technical   Publishing   Company.     Price  $1.00. 

Electric  Power  Conductors,  by  Del  Mar.  Published  in  1909  by 
D.    \'an    Nostrand   Company.     Price  $1.00. 

Dynamo  Electrical  Machinery,  by  Sheldon  &  Hausman.  Published 
in  1910  by  D.  Van  Nostrand  &  Company.     Price  $1.50. 

Electricity — Experimentally  and  Practically  Applied,  by  .\she. 
Published  in  1910  by  D.  Van  Nostrand  &  Co.     Price  $1.00. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.     Price  $4.00. 

Hydro-electric  Developments  and  Engineering,  by  Koester.  Pub- 
lished in  1909  by  D.  Van  Nostrand  &  Company.     Price  $4.00. 

Electric  Meters,  by  Jansky.  Published  in  191.3  by  McGraw  Hill 
Publishing    Company.      Price  $2.00. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&    Company.      Price  $1.00. 

Transmission  Line  Formulas,  by  Dwight.  Published  in  191."  by 
D.   Van   Nostrand   Company.     Price  $1..'50. 

Alternating  Current  Machinery,  by  Barr  Si  .\rchibald.  Published 
in  1910  by  Whittaker  &  Company.     Price  .$2.00. 

Electrical  Machine  Design,  by  Gray.  Published  in  1913  by  Mc- 
(iraw    Hill    Publishing    Company.      Price  $3.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker.  E.M.  Ph.D. 
Published  in  190,S  by  .\mcrican  School  of  Correspondence. 
2.36  pages,   illustrated.      I'rice  $1.00. 

Telephone  Law,  by  A.  H.  McMillan.  Published  in  190,<t  by  Mc- 
Graw  Publishing  Company.     332  pages.     Price  $l..jO. 

Practical  Methods  of  Electro-Chemistry,  by  F.  M.  Perkin,  Ph.D. 
Published  in  19(1.").     322  pages.     Price  $1.00. 

Treatise  cn  Thermodynamics,  bv  Dr.  Max,  Planck.  Published  in 
19o:;,     272  pages.     Price  $1.00. 

Text-Book  of  Electrochemistry,  bv  .^vantc  .\rrhenius.  Published 
in  1902.     344  images,  illustrated.     Price  $1.0(1. 
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Electrical 

Special 

Mechanical 

Directory  of  Engineers 

Interests 

Charles  H.  IDitcbell 
Pcrcival  H.  mucbcll 

Consulting  and  Sopcrvising 
Engineers 


Hj'draulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engfineering. 


Traders  Banlc  Building,  Toronto 


Charles  F.  Gray 

CONSULTING  ELECTRICAL 
ENGINEER 

Suite  1005  wiNNiprr 

Union   Trust   Building,    "  1  H  11  1  1  Ei  U 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  H.  LARMONTH 

Consulting  Engineer 

Construction  supervision  of  Electric  Light, 
Electric  Railway  and  Gas  Plants. 

250  Confederation  Life  Bldg.,  Toronto 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
Suite  loi,  Board  of  Trade  Bldg..  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Test*,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  702  Canadian  Express 

Bldg.,  Montreal, P. Q. 


B.Sc.  McGill.     A.  M.  Can.  See.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W.Craig  St.,  Montreal 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E.,  M.Am.  Electro-Ctiemical  Soc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Lig;ht,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIP  PLACE  MONTREAL 


BOWRING  &  LOGAN 

ENGINEERS 

Municipal  and  Private  Power  Schemes 

Reports,  Plans,  Specifications  and 
Management  during  Con.struction 

Head  Office  :-3zz  Donald  St.,  WINNIPEG 
Sub  Office :— 43  Victoria  St  ,  Toronto 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 


MECHANICAL 
HYDRAULIC 
REPORtS 


STEAM  ELECTRIC 
EXAMINATIONS 
VALUATIONS 


St.  Francois  Xavier  Street,  Montreal 


P.  W.  SOTHMAN  &  CO. 

Consulting  Engineers 

Hydroelectric  development,  high  ten- 
sion power  tran.smission.  Reports,  es- 
timates, specifications,  valuations  and 
operation  of  plants. 


17  Battery  Place 


NEW  YORK 


Cecil  B.  Smith     J.  G.  G.  Kerry     W.  G.  Chace 

Smith,  Kerry  &  Chace 

Enifineers 

Hydraulic.  Steam,  Electric,  Municipal,  Railway 
Toronto;  Vancouver;  Boise,  Idaho; 
Portland,  Oregon 


OOURT  HOUSE  &       i"""'""  '  ""■^^g^gTQ'g 

OaUGSTOREFITTINCS.lU^^ifeBiD  FOR  CAI^ 


FINE 

bank.office: 


^OFFICE.  SCHOOL. 
EHURCH&tOOtEFURNnuflE^ 


.lames  F.  Lawson  Henry  ,1.  Welch 

LAWSON,  WELCH  &  COMPANY 
CHARTERED  ACCOUNTANTS 


TRUSTEES  AND 
FINANCIAL  AGENTS 

Crown  Life  Bids.. 
Yonge  and  Colb»rne  Sts. 


Toronto 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ESTABLISHED  1849 

BRADSTREET'S 

Officas  Throughout  the  Civilized 
World. 

E.xecutive  Office: 
\os,  340  and  348  Broadway    New  York  City, 
U.  S.  A.  ■ 

THE  BRADSTREET  COMPANY  gathers 
information  tliat  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  ;  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, judiciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifax,  N.S. ;  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que. ; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John,  N.B. ; 
Toronto,  Ont.;  Vancouver,  B.C.;  Victoria, 
B.C. ;  Winnipeg.  Man. ;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING, 
Gen.   Man.  Western  Canada,  Toronto. 


■1^^    PROCURED  IN  ALL 

■      ^  COUNTRIES 

LONG  EXPERIENCE 
IN  PATEN r  LITIGATION 

I    SEND  FOR  HAND  BOOK 

Iate 

RIDOUX  &  MAYBEE 

59  Yonge  Street 
TORONTO,       -       .       .  CANADA 


ATENTS 


PHONE 

MAIN 
2582 
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Power  With  Economy 


"Mirrlees-Diesd" 
Crude  Oil  Engines 


Illustration  shows  150  B.H.P.  Engine  direct  coupled  to  Dynamo. 

The  first  Diesel  Engine  manufactured  in  Great 
Britain  was  a    Mirrlees-Diesel,"  made  15 
years  ago  and  still  working 

The  Mirrlees-Diesel  engines  embody  patented  improvements  of  our  own,  and  in- 
clude the  best  Continental  features  combined  with  British  solidity  and  sound  con- 
struction. They  are  made  in  works  devoted  solely  to  their  manufacture,  with 
British  labor  and  capital. 

Note!  With  every  engine  we  give  a  distinct  guarantee  of  fuel  consumption  at  various  foods,  and 
we  test  every  engine  before  it  leaves  our  sfiops  to  mafie  sure  tfiat  it     mafies  good'^  on  all  guarantees. 

ENGINES  NOW  SUPPLIED  AND  ON  ORDER  IN  CANADA  : 


NO.  OF 

ENGINES 

2 
3 
1 
1 
2 


TOTAL  B  H.  P. 

650 
900 
100 
100 
480 


SUPFIJED  TO 

Town  of  Yorkton,  Sask. 
Moose  Jaw  Electric  Ry.Co. 
Town  of  Scott,  Sask. 
Town  of  Wilkie,  Sask. 
Town  of  Battleford,  Sask. 


NO.  OF 

ENGINES      TOT.VL  K.  H.  P. 


SUPPLIED  TO 


150  Town  of  Melfort  Sask. 

200  Town  of  Vernon,  B.  C. 

200  Town  of  Penticton,  B.  C. 

150  Sask.  Clay  Products  Co. 


Write  for  fully  illustrated  catalogues  and  detailed  information  to 

Canadian  Boving  Company, 

Head  Office;  164  Bay  Street,  Toronto 


Limited 


13  Hochelaga  Street,  Moose  Jaw  448  Seymour  Street,  Vancouver 

Mexico  City      Wellington      Cairo      London,  Eng.      Tokyo      Johannesburg      Rio  de  Janiero 


THE    ELECTRICAL  NEWS 


WE  SWMWOU  SE 


Electrical  Ware 


HERE  should  not  be  the  slightest  question  in  your  mind  as  to  the 
selling  possibilities  of  electric  ware  at  this  stage  of  the  business — There 


T 

should  only  be  the  matter  of  choosing  the  right  line 


We  solicit  the  opportunity  to  put  the  facts  before  you — We  know  that  with 
full  knowledge  of  conditions  there  can  be  but  one  choice — We  know  that 
Westinghouse  Electric  Ware  is  the  best  possible  choice. 

May  we  prove  it  ? — Write. 

Westinghouse  Electric  Ware  includes  Electric  IronSf  Toaster- 
Stoves,  Disc-StoveSf  Percolators,  ChaAng-DisheSf  Tea  Samo- 
vars, Radiators  and  others. 

Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 

Toronto         Montreal  Ottawa         Halifax         Winnipeg         Calgary  Vancouver 

Traders  Bank  BIdg.    52  Victoria  Square    Ahearn  &  Soper,  Ltd.    Telephone  BIdg.    158  Portage  Ave.  E.    311  8th  Ave.  W.     Bank  of  Ottawa  Bldg. 
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DON'T  READ  THIS 

It's  a  waste  of  time  if  you  have  no  Electrical  Equipment,  motors, 
lights  or  phones. 

BUT  YOU  HAVE  ? 

GOOD ! 

You'll  be  interested  then  in  the  fact  that  there's  a  firm  with  every  appliance  for  thorw 
ough  quick  repairs  to  motors  and  dynamos  of  any  make  or  style  and  longing  to 
become  acquainted  with  you. 

fVe  have  a  staff  of  Experts  available  for  out  of  town  repairs.  Also  a  complete 
stock  of  supplies,  fuses,  lamps,  etc.    Write  us  for  bargains  in  used  machinery. 

The  Electrical  Maintenance  &  Repairs  Company,  Limited 

lfi9     Arl<k1ai/1<>    ^tr*»<»f    W*»«t     TORONTO  Nights,  Sundays  and  Holidays 

Long  Distance  Phones  A-902-903  AaCiaiaC    Oireei    W  CSl,     1  V^IN.V^l'N  1  V7  Geo.  T.  Dale,  Mgr.  Beach  1 723 


RENOLD  PATENT  SILENT  CHAINS 

Drives  we  installed  in  aprominent  Canadian  Manufacturing  plant  in  1908.  Repeat  orders  fromthesamecompany  are  the  best  indications  of  satisfaction 


Each  of  these  drives  transmit  200  H.  P.     The  duty  is  exceptionally  severe  and  load  is  pulsating,  necessitating  spring  wheels.     They  have 
been  running  4  years  night  and  day  without  repair  of  any  kind,  with  exception  of  a  new  spring. 

Pinions  28T.,  15>4  ins.  diam.,  286  R.P.  M.  Spring  wheel  108T.,  60  ins.  diam.,  74  R.P.M. 

Chains,  2  on  each  drive  IK  pitch,  each  8  ins.  wide.     70.000  lbs.  breaking  load.  Chain  speed  1.170  F.P.M. 

Write  for  Catalogue  and  Particulars. 

JONES  &  GLASSCO,  Engineers,    '""A'/eS?""  MONTREAL 

(REGISTERED) 

We  stock  Chain  and  Repairs  Branch  Office:  TORONTO 
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We  beg  to  notify  our  numerous  customers  and 
friends  that  on  and  after  June  1  st,  our  establishment 
will  be  run  under  the  name, 

Fred.  Thomson  Co.,  Limited 

(Fred.  Thomson,  President) 

and  all  orders  entrusted  to  them  will  receive  prompt 
attention. 

Thanking  all  for  their  past  patronage  and  trusting 
that  we  may  bespeak  for  the  new  company  a  con- 
tinuance of  the  same, 

We  remain,  very  respectfully, 

May  15th,  1913  Frccl.  Thomsoii  &  Co. 


G&W Electric  Speciaxty  Company 

6308-10  Wasliin^cm  Averme    Chi  cago-s 


G&W  Electric  Specl\lty  Company 

6308 -10  WasliiTt^f  on  Avemie    C  h  i  c AG  o 
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Demand  These  Three  Features 
in  Your  Arresters 


A  small  air  gap  distance  that  will 
break  down  and  discharge  lightning  or 
excessive  voltages  before  they  reach 
values  high  enough  to  puncture  the 
windings  of  your  apparatus.  Small  air 
gap  distance  means  efficient  protection. 

A  low  series  resistance  that  will  pre- 
vent surges,  low  voltages,  winking  lights 
and  other  disturbances  at  the  time  the 
arrester  discharges.  This  means  satis- 
factory service  to  your  customers.  _ 

A  mechanical  circuit  breaker  —  the 

only  positive  means  for  cutting  off  the 
flow  of  line  current  following  the  lightn- 
ing discharge  to  ground.    This  means  the 


elimination  of  lightning  arrester  grounds 
and  short  circuits,  freedom  from  trouble 
and  worry,  and  continuous  service  dur- 
ing the  lieaviest  lightning  storms. 

The  peculiar  advantage  of  (iarton- 
Daniels  Lightning  Arresters  is  that  thev 
are  the  only  arresters  on  eartli  combining 
every  necessary  function  of  a  complete 
lightning  arrester — small  air  gaps,  low 
series  resistance  and  a  circuit  breaker — 
and  therefore,  they  are  the  only  lightn- 
ing arresters  that  can  give  you  "Complete 
Lightning  Protection.""  And  remember 
that  every  A.C.  type, whether  for  110 
volts  or  20,000  \olts,  is  unconditionally 
guaranteed  for  a  year. 


Will  it  pay  you  to  take  chances  of  running  through  the  lightning- 
season  without  an  equipment  of  "Complete  Arresters"?  Better  take  this 
matter  up  now  before  it  is  too  late. 

JOHN  MILLEN  &  SON,  LIMITED        ELECTRIC  SERVICE  SUPPLIES  CO. 


TOItON'TO 


Canadian  Distributors 

MONTHKAL 


VANCOUVER 


PHILADELPHIA 
17th  and  Cambria  Sts. 


Manufacturers 

NEW  VOKK 
Hudson  Tcn-minal 


(HICAtJO 
'  So.  Dearborn  .St. 
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Benjamin 

Electrical 
Specialties 

SAVE  YOU 

INCONVENIENCE 
TROUBLE 
MONEY 
TIME 


Look  through  Catalog  C-21 


"  Buy  Benjamin  " 
Made  in  Canada 
From  Your  Jobber 


Benjamin  Electric  Mfg.  Co. 

of  Canada,  Limited 
11-17  Charlotte  St.,  Toronto 
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Type  B 


Type  D 


Type  E 


Type  C 


CONDULETS 


Type  F  F 


Type  N 


C-H  -CO 
COM''  'i'. 


Type  F  D 


Type  Z  D 


Type  0  K  T 


Type  K  D 


Type  W 


Type  G  L 


Type  R  Q  Plug,  30  Ampere- 
For  use  with  Type  RQK 
Receptacle 


Type  PJCA — Medium  size. 
Weather-proof  Junction  Box 


Type  RQK  Receptacle,  30 
Ampere,  in  type  QKA 
Condulet 


Order  From  Your  Dealer.    If  He  Does  Not  Stock  Them,  Write  Us. 

Crouse-Hinds  Company  of  Canada,  Umited 


Main  Office  and  Works: 

Toronto,  Ont.,  Canada 
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Type  L  B 


Type  T 


Type  U 


Type  J 


CONDULETS 


Type  M 


Type  F  S  C 


Type  R 


Type  V  C 


Type  Y  S 


Type  D  F 


Type  F 


Two-hub  Side  Plate  for 
Type  R  S  Condulet 


Type  P 


Type  S 


Type  O  H  C 


Type  P  R  C — Medium  size. 
Weather-proof  Junction  Box 


Type  R  S — Detachable-sides.  Weather- 
proof Junction  Box.  Blank  Metal,  One 
Hub  and  Two-hub  Side  Plates  are  Inter- 
changeable. 


Order  From  Your  Dealer.    If  He  Does  Not  Stock  Them,  Write  Us. 

Crouse-Hinds  Company  of  Canada,  Limited 


Main  Office  and  Works: 


Toronto,  Ont.,  Canada 
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Glass  Case — Top  Connections 


Steel  Case — Top  or  Bottom  Connections 


Three  Phase  Pole  or  Station  Transformers 


Ferranti 
Meters 

Accurate  and  Reliable 

Ferranti  Meters  embody  that  simplicity  of 
con^ruction  which  assures  perfed;  accuracy  and 
permanent  reliability.  Their  efficiency  under 
light  or  heavy  loads  of  short  or  long  duration  has 
been  proven  to  the  satisfaction  of  hundreds  of 
constant  users. 

Cyclometer  or  clock  dials  ;  top  or  bottom 
connections. 

Every  meter  carefully  inspeded  and  te^ed 
before  leaving  our  factory. 

Prompt  shipments  made  from  our  large 
^ocks  at  Toronto  and  Winnipeg. 

Ferranti 
Transformers 

Efficient  and  Economical 

Of  all  transformers  the  three  phase  type  is 
the  mo^  economical  to  operate  and  moS  saving 
in  construction  co^s. 

The  efficiency  of  Ferranti  Three  Phase 
Transformers  is  apparent  because  of  the  great 
redudion  in  energy-loss.  The  transmission  line 
thus  equipped  is  invariably  a  profitable  one. 

All  coils  are  wound  with  copper  of  ample 
sedional  area,  thereby  reducing  copper  losses  to 
a  minimum. 


Write  for  Further  Particulars  and 
let  us  make  an  estimate  for  you. 

The  Ferranti 

Electrical  Co, 

of  Canadaf  Limited 

90  Sherbourne  St. 
TORONTO 
and 
56  Albert  St. 
WINNIPEG 
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High  Grade  Electrical  Apparatus 


375  K.V.A.  2300  volt  2  phase  60  cycle  360  R.P.M.    A.C.  generator  direct  connected 
to  a  Belliss  &  Morcom  high  speed  engine  supplied  to  the  corporation 

of  Wetaskiwin,  Alta. 


Kilmer^  Pullen  &  Burnham, 


Head  Office, 

TORONTO 


LIMITED 

Branch  Offices:  MONTREAL 

General  Supplies  Ltd., 
CALGARY,  ALTA. 


SOLE  DEALERS  FOR 

The  General  Electric  Co.,  of  Sweden 
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A  GOOD  OPPORTUNITY 

To  become  familiar  with  our  Station  Switches  and  our  Throe  Pole,  i'ole  Top 
Outdoor  Disconnecting-  Switches,  opening  all  Poles  at  once  from  the  ground,  is 
overlooked  if  you  don't  procure  acopy  of  our  Blue  Catalog  and  SwiK^h  Bulletin. 
A  five-year  positive  guarantee  assures  you  of  our  responsihility.  Cahle  End 
Bells,  Bus  Bar  Supports,  Switchboard  and  Pipe  Frame  Fittings,  Clamp  Ins\i- 
lators.  Station  Pins  and  other  Station  and  Transmission  Specialties. 

ELECTRICAL  ENGINEERS  EQUIPMENT  CO. 


10-12  N.  Desplaines  St.,  CHICAGO,  ILL. 
NORTHERN  ELECTRIC  &  MANUFACTURING  CO.,  LTD.,  Canadian  Agents 


CLWT  DRAWN  STEEL 

U  N  I  L  E  T  S 


....4.... 


We  have  issued  a  neat  booklet 
listing  our  complete  line  of  rectangu- 
lar steel 


"UNILETS 


In  the  booklet  we  also  list  a 
complete  line  of  Service  Entrance 
Unilets,  Push  Button  Switch  Unilefs, 
and  Snap  Switch  Unilets. 

"Unilets"  are  drawn  from  steel 
which  makes  them  light  in  weight  and 
their  neatness  in  appearance  and  ser- 
viceability have  made  them  the  ideal 
fittings  for  up-to-the-minute  work. 


Write  at  once  for  your  copy  of  booklet 


Type  Xo.  2  Rectangular 
Unilet  with  Appleton 
Receptacle  Xo.  7650  at- 
tached. 


Type  Xo.  >  Switch  L'nilet 
with  Hubbell  Plug  Re- 
ceptacle attached  Xo.541S 
attached. 


APPLETON  ELECTRIC  COMPANY 


Main  Office 
and  Factory 


CHICAGO 


The  Mainer  Electric  Co.,  Ltd.,  Winnipeg 


•     I'^OK  SALE  IX  CAN.VD.V  BY 

Marshall- Wells  Co.,  Ltd.,  Winnipeg 


212-214 
N.  Jefferson  Street 


Chapman  &  Walker,  Ltd..  Toronto 
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The 


Moloney 
Transformer 

A  Model  of 

Simplicity 


and 


Efficiency 

Canadian  Moloney  Electric 


WINDSOR,  ONT. 


Company,  Limited 


Complete  stocks  carried  at  Windsor,  Winnipeg  and  Vancouver 
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Automatic  Controller  for 
small  motors.  Described 
in  Bulletin  6095. 


Multiple  Finger  Type  Au- 
tomatic Controller.  Des- 
cribed  in   Bulletin  6105. 


.Self  Starter  with  Main  Line 
Magnetic  Switch.  Describ- 
ed in  Bulletin  .0140. 


Automatic  Controllers 

For  Motor  Driven  Machines  of 
Every  Kind 

Many  motor-driven  machines  oui^ht  to  be  provided  with 
automatic  controllers.  They  provide  protection  for  motor 
and  machine,  and  convenience  of  control.  The  operator  is 
relieved  of  responsibility,  time  is  saved  and  when  desired 
the  controller  itself  can  be  located  out  of  reach. 

The  Cutler-Hammer  line  of  automatic  controllers  gives 
you  a  wide  choice.   In  the  Cutler-Hammer  catalog  there  are 

45  Bulletins — 164  Pages 

devoted  exclusively  to  the  description,  illustration  and  list- 
ing of  this  class  of  controllers  and  accessories  for  use  on 
both  direct  current  or  alternating  current  systems. 

We  can  give  you  just  the  type  needed  for  every  case, 
which  will  insure  the  protection,  control  and  service  de- 
sired. Give  us  your  name  and  address  and  the  C-H  Mes- 
senger Boy  will  bring  you  a  booklet  containing  bulletins  on 
automatic  controllers  and  accessories  l)v  return  mail. 

The  Cutler  -  Hammer  Mfg. 

Milwaukee,  Wis. 

New  York:  Hudson  Terminal,  50  Church  St.  Chicago:   Peoples  Gas  Building. 
Pittsburg:   Farmers'  Bank  Building.  Boston:    Columbian   Life  Building 

Philadelphia:   1201  Chestnut  Street.  Cleveland:   Schoefield  Building. 

Pacific  Coast  Agents:  H.  B.  Squires  Co..  679  Howard  St..  San  Francisco. 

229  Sherlock  Bldg.,  Portland  and  W.  B,  Palmer,  416  E  3rd  St.  Los  Angeles 


Autumatic  Controller  with 
New  Type  Magnetic  Switch- 
es. Described  in  Bulletin 
(a."i!l. 


C.  .\utoinatic  Motor 
.Starter  for  Single  Pliase  or 
.Squirrel  Cage  Polypliase 
Motors.  Described  in  Bul- 
letin 9600. 


ill  Type 


.•\utomatic  Controller.  Des- 
ciibcd  in  Bulletin  6160. 


"The  Lamp  With  a  Record" 

Shipments  guaranteed  from  stock 

Dealers  supplied  with  Advertising  Matter 


NULITE" 


A  Canadian  Product  Manufactured  by 


THE  CANADIAN  TUNGSTEN  LAMP  CO,  LTD. 

HAMILTON,  ONT. 

Branch  Warehouses  at :     Montreal— 246  Craig  St.  W.       Winnipeg— 56  Albert  St.      Vancouver— 36.5  Water  St. 
A(iENCiEs:  T.  McAvity  &  Son,  St.  John,N.  B.;  Farquhar  Bros.  Ltd.,  Halifax,  N.  S.; 

Mechanics  Supply  Co.,  Ltd.,  Quebec,  Que.;  Dominion  Illuminating  Co.,  Ltd.,  Toronto  Ont. 
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RAPPERSWIL, 
SWITZERLAND 


H.  WEIDMANN, 

Maker  of  PRESSPAN  and  INSULA  TING  MA  TERIAL 
PRESSBOARD  (Presspan)    in  Sheets,    Rolls  and  Tapes, 
Presspan  tubes  and  stampings.  Black  Presspan. 
AMIANITE  (  vulcanized  Asbestos),  Coil  Frames,  Spools  for  Dynamos, 
Motors  and  Transformers  ;  Insulating  Blocks,  Tubes,  Plates,  &c. 
ASBESTOS  CEMENT  in  plates,  arc  shields  for  controllers,  etc. 
CORNITE  (  high-tension  material ).     Handles  for  Switch-gear  and 
heating  apparatus,  controller  insulation,  moulded  parts  of  all  kinds. 
MICA  and  Substitutes,  Insulating  Pearls,  Transformer  Spools 
Japanese  Paper  in  Rolls  and  tapes. 
Oil-varnished  Linen,  Diagonal  Tapes.  Oil-varnished  Silk  and  Paper. 

Insulators  for  Electric  Furnaces,  Tramways,  &c.,  &c. 


TORONTO  The  Great  Supply  Centre  of  Ontario 


The  "Everlasting"  All  Steel 
Telephone 


Geographically  Ontario  telephone  companies  are 
close  to  Buffalo,  but  a  one-day  trip  on  a  passenger 
tram  becomes  a  week  or  weeks  by  freight.  Then 
the  Custom  House  adds  to  the  delay  and  so 
Ericsson  Telephones  were  difficult  to  secure 
advantageously. 

Now,  however,  we  have  secured  as  agents  and 
distributors  for  the  Province  of  Ontario. 

The  Central  Electric  and 
School  Supply  Co. 

34  Adelaide  St.  W.,  Toronto,  Got. 
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The  Handy  Mike 


They  carry  a  complete  stock  of  Steel  Telephones,  Handmikes,  Test  Sets,  etc.,  and  also  every  character 
of  supply  used  by  an  exchange.    Order  from  them. 

Ericsson    Manufacturing    CO.^    ins  Military  Road,  Buffalo,  N.Y. 
Canadian  Branches  at:  34  Adelaide  St.  W.,  Toronto,  Ont.;  547  First  St.,  Edmonton,  Alta. 


THE  NEW  HAVEN  FARE  BOX 

in  its  latest  form  represents  the  hig"hest  eflicienc)-  in  the  safeguarding  of  Fare  Collections. 
A  recording  box  that  will  properly  register  Canadian  coins. 

Accurate !  Durable !  Simple  ! 

THE  RECORDING  REGISTER  AND  FARE  BOX  CO. 

30  Church  Street,  NEW  YORK  CITY 
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'Kellogg"  irv  modern  telephony  mea^ns 

High  Class  Service — Low  Ma^intenance 


By  the  employment  of  the  best  engineering  talent, 
skilled  workmanship  and  by  the  use  of  the  best  materials 
obtainable,  the  Kellogg  Company  has  gained  unquestioned 
reputation  in  the  telephone  field. 

The  first  Common  Battery  instruments  manufactured 
by  our  Company  are  still  in  service  and  are  giving  good 
satisfaction.   Could  there  be  any  better  proof  of  reliability  ? 

This  also  explains  in  a  way  why  Kellogg  telephones 
have  increased  in  number  to  hundreds  of  thousands  and  are 
held  in  favor  both  here  and  abroad. 

In  the  designing  of  our  equipment,  special  care  is  taken 
in  arranging  the  apparatus  so  that  when  the  covers  of  the 
telephones  are  removed  all  working  parts,  adjusting  screws 
and  terminal  connections  are  accessible  without  removing 
any  of  the  apparatus  or  wiring.  In  the  manufacture  of  our 
desk  stands,  we  have  been  able  to  do  away  with  exposed 
parts  on  the  instrument,  which  are  liable  to  catch  on  the 
clothing.  The  instrument  as  a  whole  presents  a  very  pleas- 
ing appearance,  besides  being  very  compact. 

"The  certainty  of  quality  is  evident  long  after  the  price 
is  forgotten.  " 

Send  for  our  bulletins. 

No.  53 — C.  E.  on  Common  Battery  Switchboard  equip- 
ment. 

Bulletin  No.  61 — C.  E.  on  Common  Battery  Telephones. 
No.  55 — C.  E.  on  Telephone  Apparatus. 


KELLOGG  SWITCHBOARD  &  SUPPLY  COMPANY 

MAIN  OFFICE  AND  FACTORY:  CHICAGO 

REGINA  BRANCH  :  DEEPING  ELECTRIC  LIMITED         -         WINNIPEG  BRANCH  :  HOUSTON  &  COMPANY,  LIMITED 
VANCOUVcR  BRANCH  :  B.  C.  HOLST  &  COMPANY  43  LEIGH-SPENCER  BLDG. 
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Quality  in  Telephones 

High  standard  of  quality  in  a  telephone  is  best  shown  by  years  of 
satisfactory  service — good  service  from  a  telephone  that  demands  little 
or  no  attention. 

That  is  how  our  telephones  have  shown  their  quality. 

HERE   IS   GOOD  PROOF 

Municipal  telephone  systems  are  developing  in  Ontario.  Of  the 
last  seventeen  municipal  systems  built,  sixteen  are  using  our  telephones. 
That  is  getting  your  share  of  the  business — and  it  could  not  have  been 
secured  in  the  face  of  the  present  keen  competition  unless  the  municipal- 
ities establishing  these  new  systems  had  received  from  the  municipalities 
that  had  been  using  our  equipment  for  years,  favorable  reports  and  the 
strongest  recommendations. 

Therefore,  if  you  want  anything  in  the  magneto  telephone  line, 
whether  for  a  local  rural  or  a  municipal  system,  we  can  give  it  to  you, 
first  in  quality  and  first  in  delivery. 

EVERYTHING   IN  TELEPHONES 

We  make  central  energy,  manual  and  automatic  equipment  for  cities 
and  towns.    Get  our  prices  and  full  information. 

SOMETHING  NEW 

We  are  exclusive  Canadian  agents  for  Tinol  products — the  greatest 
soldering  materials  on  the  market.    Write  for  particulars. 

LATEST  BULLETIN 

Our  No.  4  Bulletin  is  new  and  gives  all  particulars  of  our  magneto 
telephones.     Ask  for  one  to  be  sent  to  you  free. 

Canadian  Independent  Telephone  Co.,  Ltd. 

Duncan  Street,  Toronto 
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AUTOMANUAL 


A  system  employing  Automatic 
means  to  perform  all  of  those 
functions  m  telephone  switching 
that  are  of  similar  character. 

Instantaneous  idle  operator  selec- 
tion. After  pressing  buttons  repre- 
senting the  called  party's  number 
and  exchange  the  operator  is  cut  off 
and  waiting  for  the  next  call.  i,ooo 
calls  per  hour  easily  attained  by  new 
operators.  No  "B'  operators. 
Secret  service. 

The  class  of  service  attained 
through  machine  precision,  speed 
and  simplicity  of  Automanual  opera- 
tion cannot  be  accomplished  by  obso- 
lete or  thinly  disguised  infringements. 

The  Telephone  Improvement  Company 

Monadnock  Block  T^UTC^S^^^^  I        American  Trust  Building 

CHICAGO  'IH^^^'^^^^'^^  CLEVELAND,  OHIO 


THE    Rf.ECTRICAI.  NEWS 


'7 


iKTER-  CO Wl-PHONE 


one 


button 


once 


The  simplest  and  most  efficient 
intercommunicatmg  private 
telephone  system.  Durable  m 
construction  and  ahead  of  the 
times  in  design. 


Let  us  send  you  details. 

Stromberg-Carlson  Telephone  Mfg.  Co. 

TORONTO,  ONTARIO,  CAN. 

No.  23  Richmond  St.  W.  Telephone  Main  2259 


Code  No.  905 
6-Station 
DESK  SET 
Other  sizes — several  styles 

12  -  22  ■  32 
Station  Capacities 
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Moonstone  Glass 


Grecian  Lantern 


fJI  Those  interested  in  Illuminating' 
Glassware  will  be  glad  to  know  that 
our  latest  design  of  Lantern  and  Ball 
Globe  is  completed  The  Grecian 
Lanterns  and  Canteloupe  Ball  Globes 
are  decorative  and  efficient  Being 
made  of  Moonstone  Glass  the  absorb- 
tion  of  light  is  less  than  from  any 
other  semi-translucent  glass  on  the 
market 

€|f  The  Grecian  Lanterns  and  Can- 
teloupe Ball  Globes  are  made  in  five 
different  sizes — illustrated  in  Moon- 
stone Bulletin  No.  r 

€ff  If  you  have  not  received  our  Moon- 
stone Bulletin  No.  i  be  sure  and 
write  for  it 


Canteloupe  Ball 


^  JoffcrsoM  Glass  Cbmpany 


Toronto 


Canada 


.  ICCT  K  I  CA 


X   w  s 
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No.  75  R 


Are  You  Planning  a  City 
Beautiful  ? 


Luxolabra 


will  meet  your  require- 
ments for  Ornamental 
Illumination,  being 
"built  up"  of  high  grade  Steel,  insuring  maximum 
strength,  durability  and  artistic  appearance. 


Our  recent  installations  and  ones  under  construction 
in  the  following  towns,  are  : — 


Waterloo,  Ont. 
Berlin,  Ont. 
Kenora,  Ont. 
Fort  William,  Ont. 
Port  Arthur,  Ont. 
Hamilton,  Ont. 


Gait,  Ont. 
St.  Catharines 
Brockville,  Ont. 
Niagara  Falls 
Toronto,  Ont. 
Winnipeg,  Man. 


Adams  Bagnall  Electric  Co.  Union  Metal  Co. 


R.  E.  T.  PRINGLE 
Canadian  Representative 


34  Leigh-Spencer  Bldg. 
Vancouver,  B.  C. 


308  Tyrell  Bldg. 
Toronto,  Ont. 


Can.  Express  Bldg. 
Montreal,  Que. 


150  Princess  St. 
Winnipeg,  Man. 


"Hard  Service"  (Portable)  Electrically  Operated  Drills  and  Reamers 


Recognized  superiority  in  design,  efficiency,  elec- 
trical and  mechanical  construction.  Built  along- 
practical  machine  tool  lines  for  long  continuous 
hard  service.  You  can  connect  our  machines  to 
your  regular  lighting  circuit.  Simplify  your  drill- 
ing and  reaming  operations  by  employing  the  mod- 
ern up-to-date  method  of  transporting  machines  to 
the  work  instead  of  work  to  the  machines.  You 
will  quickly  appreciate  the  saving  in  production 
costs.    Types  and  sizes  for  all  classes  of  service. 

The  great  economy  of  "Hard  Service"  Drills 
and  Reamers  as  compared  with  air  tools  is  lead- 
ing to  the  rapid  replacement  of  the  latter  in  modern 
plants.  Greater  efficiency  and  marked  superiority 
lin  design  and  construction  is  responsible  for  the 
extensive  installation  and  adoption  of  "HARD  SER- 
VICE" Drills  and  Reamers  as  a  standard  by  so 
large  a  number  of  the  most  representative  interests 
l^oth  here  and  abroad. 

Write  for  Bulletin  No.  22,  information  and  prices. 


The  Van  Dorn  Electric  Tool  Company,  Cleveland,  Ohio 

R.  E.  T.  Pringle,  Canadian  Representative,  Montreal,  Toronto,  Winnipeg,  Vancouver 
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Hubbell  Receptacle  No  5418 
HUBBELL  RECEPTACLES  ARE  SAFE 

The  currerit-c:iM  yiriK  parts,  imbedded  in  a  block  of  porce- 
lain, cannot  be  tuiic  biMl,  voluntarily  or  involuntarily,  by 
fingers  or  foreign  suhsiMnces.  This  feature  is  original  with 
HUBIJELL.  01  l]ci  i  ('(  riit;ic,l<-sh,i\  e  wide  open  contacts  which 
frequently  and  ur]|jlcii>iiiilly  shock  the  users  when  making  or 
breaking  connecl  iorjs. 

HUBBELL  SELLING  SERVICE 

iKa,nother  luxurious  necessity  that  we  furnish  you  without 
charge.  It  is  like  dra  wing  oiir  cheques  in  your  favor.  Ask 
>is  to  tell  you  bow  to  open  this  hank  account. 


"  Give  me  the  luxuries  of  life  and  I  will 
get  along  without  the  necessities." 

HUBBELL 

Interchangeable 

Plugs  and  Receptacles 

Are  Luxurious  Necessities 

They  cannot  be  dispensed  with  on  either  cotint  in  any 
home  or  office  building.  They  increase  the  convenience  of 
portable  electrical  devices  and  you  know  what  these  do  as  in- 
creasers  of  current  consumption,  profits  on  sales  and  wiring. 

Any  Hubbell  Plug  fits  any  Hubbell  Receptacle.  With 
Receptacles  in  every  room  of  the  house  and  office  building, 
your  customer  can  instantly  draw  any  kind  of  heat,  power  or 
light  out  of  the  walls,  as  Mephistopheles  drew  any  kind  of  wine 
out  of  the  table, — heat  for  the  sad-iron,  percolator,  chafing  dish, 
toaster;  power  for  the  fan,  sewing  machine,  vacuum  cleaner, 
washing  machine;  light  for  the  portable  lamp.  All  of  which  is 
transmuted  into  golden  profits  for  you. 


R.  E.  T.  PRINGLE 


BRANCH  OFFICES :  MONTREAL 


95   KING  ST.  EAST 

TORONTO,  ONT. 

WINNIPEG  VANCOUVER 
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Ask  for  This  Catalog 

at  308  Tyrell  Building,  King  St.  East,  Toronto 


Every  central  station  manager  needs  the  com- 
plete and  exhaustive  data  on  series  lighting" 
equipment  contained  in  this  catalog.  It  is 
the  result  of  12  years  speciahzation  in  this 
field  and  the  information  is  necessary  to  a 
thorough  knowledge  of  modern  street  light- 


ing.   Ask  for  Catalog  120. 


A-B  Constant  Current  Transformers 

Combine  the  functions  of  the  Constant  Current  Regulator 
and   Constant   Potential  Transformer. 

The  close  current  regulation — always  within  1  per  cent,  of 
normal — is  especially  important  where  series  Mazda  Units  are 
used.  The  electrical  construction  and  insulation  is  such  as  to 
reduce  losses  to  the  lowest  possible  amount  and  to  insure  opera- 
tion at  low  temperature. 

Our  C.  C.  Transformers  are  compact,  rugged  and  exceed- 
ingly simple,  Single  or  Double  Circuit.  Sizes  4—8—16—22—32 
— 50 — 64  Kilowatts. 

A-B  Panel  Boards 

For  Series  Mazda  Circuits  or  Series  Flame  Arc  Circuits, 
equipped  with  Plug  Switches  for  voltages  over  4,500.  Oil 
.Switches  for  higher  potentials.     Single  or  Double  Circuit. 

A-B  Series  Flame  Lamp 

The  A-B  Series  Lamp  is  the  logical  successor  to  the  series 
enclosed  arc  lamp  for  street  lighting. 

It  has  the  same  electrical  and  mechanical  characteristics 
and  the  same  current  consumption.  In  addition,  the  series 
flame  lamp  possesses  many  points  of  merit  over  all  types  of 
series  street  lighting  units  now  in  use,  and  has  the  advantage 
of  color  volume  of  light  and  simplicity  of  station  ectuipment. 

The  series  fiame  lamp  is  placed  lamp  for  lamp  on  present 
enclosed  arc  circuits.  This  means  that  for  an  installation  of 
series  flame  lamps  no  additional  station  equipment  is  necessary. 

A-B  Series  Mazda  Equipment 

A  line  of  standard  reflectors  and  attachments  for 
series  Mazda  Units,  made  for  center  span  suspen- 
sion or  with  pole  arm  and  bracket. 

The  A-B  Series  Street  Hood  has  several  novel 
characteristics  not  embodied  in  other  types.  It  is 
compact  in  design  and  simple  in  construction.  It 
represents  the  latest  development  in  series  Mazda 
TJghting  Equipment. 


The  Adams-Bagnall  Electric  Co, 

Cleveland,  O. 


Canadian  Representative 

R.  E.  T.  Pringle 


.•!08  Tyrell  Bldg. 
TORONTO 


Can.  Express  Bldg. 
MONTREAL 


150  Princess  St.  '.U  Leigh  Spencer  Bldg. 
WINNIPEG  VANCOl'VKR 
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CORNER  THE  PROFITS 

ON 

HUBBELL  STREET  FIXTURES 


You  can  do  it  by  closing  in  on  your  opportunities.  Your  town  is 
littered  with  them.    They  are  yours  to  make  use  of. 

Parks,  bowling-  greens,  trolley  stations,  open  and  closed  bridges, 
garages,  factory  yards  are  only  a  few  of  the  places  where  Hubbell 
Fixtures  fit  perfectly. 

They  are  inexpensive,  ornamental,  easily  installed  on  wood  or 
iron  posts,  brick  or  cement  walls. 

Their  rugged  construction  defies  wind  and  weather  and  so  the 
upkeep  expense  is  kept  down  to  the  cost  of  replacing  ljurned  out 
lamps. 

Work  your  wires  for  all  they  are  worth.  Load  them  with  Hub- 
bell  Tungsten  Fixtures.    You'll  find  it  will  pay  and  pay  big. 


The  New  Hubbell  Fix- 
ture Catalog  is  Ready 
for  you 


It  is  jiacketl  cover  to  cover 
with  boiled  (lov\n  information 
about  Hubl)ell  Fixtures.  It 
sliows  tlie  cnlire  line  and  will 
prove  a  bandy  Iiel]ier  at  your 
elbow.  Dro])  us  a  iiostal  and 
we'll    send    yotu'  copy. 


.\o.  1041.  A  20-in.  porcelain  enameled 
tinted  reflector,  green  outside,  white  in- 
side. Canopy  and  cross-arm  cast  in  one 
piece.  High  tension  mica  insulating  joint 
tested  to  2.5,000  volts.  ^An.  straight 
bracket  four  feet  long  with  wrought-iron 
scroll  and  three-hole  pole  flange.  .\1I 
metal  jjarts  heavily  enameled. 


No.  1039.  A  20-in.  porcelain  enameled 
hood  with  porcelain  enameled  fluted  <le- 
flector.  Canopy  and  cross-arm  cast  in 
one  piece.  High  tension  mica  insulating 
joint  tested  to  2.5,0(10  volts,  M-in,  straight 
bracket  four  feet  long  with  three-hole  pole 
flange  and  wrought-iron  scroll.  All  metal 
parts    heavily  '  enameled. 


R.E.T.  PRINGLE,  95  King  St.  East, Toronto 


Toronto 


Montreal 


Winnipeg 


Vancouver 


'I' 111-;   I' I,  !•:(■  r  k  1  (  A  i-  xi':\\> 


Eye  Bolts,  Blank  or  Threaded 

Drop  Forgings 


Copper  Commutator  Bars, 
Copper  Contact  Fingers, 
Wrenches,  Pliers,  Turn- 
buckles,  etc. 

and  Special  Forgings  of  Any  Kind 


SEND  MODELS  OR  BLUE  PRINTS  FOR  ESTIMATES 

Canadian  Billings  &  Spencer,  Limited 

Welland,  Canada 
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me  JOVIAN  ORDER 

extends  a  hearty  welcome  to  all  members  of  the  Canadian 
Electrical    Association,    guests    and    visiting  Jovians. 


We  invite  all  Jovians  to  attend  the 
Rejuvenation  and  Joviation  to  be 
held  Friday  Evening,  June  27th, 
1913. 


^  Any  member  of  the  G.E.A.,  who  is 
not  a  Jovian,  can  obtain  the  necess- 
ary application  forms  from  the 
following  Jovians: 


TORONTO   MANAGING  COMMITTEE 
EDWIN  B.  PIKE  (1993)  Statesman  H.  G.  NICHOLLS  (2262)  Alt.  Statesman 

MORGAN  P.  ELLIS  (653)  W.  W.  LOVELL  (156) 

S.  C.  DE  WITT  (8115)  B.  O.  SALTER  (6205) 

JOHN  WARD  (4392)  A.  R.  OBORNE  (8237) 


''All  Together,  All  the  Time,  for  Everything  Electrical'' 


THE  TIME 
Friday,  June  27th,  Eight  P.M. 

THE  PLACE 
Temple  Building,  Assembly  Hall 


^  Do  not  miss  this  Rejuvenation,  it 
will  be  the  most  beautiful  and 
elaborate  Rejuvenation  ever  held 
in  Canada. 


^  A  perfect  Degree  team  and  special 
Jovian  scenery  will  be  used  —  it 
will  be  real  Jovianism  —  as  it 
should  be. 


REMEMBER— The  Date— Time  and  Place 

YOU  ARE  WELCOME 


THE    ELECTRICAL  NEWS 
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Here  "Beehives'^ 
saved  1555  watts 
per  hour 


This  is  a  typical  example  of  efficient  industrial  lighting  with  X-RAY  Direct  Lighting 
reflectors  in  the  Pattern  Room  of  the  Berlin  Machine  Works  at  Beloit,  Wisconsin. 

Notice  the  hidden  lamps — the  absence  of  glare — the  uniformity  of  illumination — the 
sharp  cut-off  of  the  light  on  the  walls  preventing  waste — the  cheerful  appearance  of  the  shop 
— these  factors  are  all-important  considerations  nowadays. 

What  Mr.  F.  F.  Gorham,  Engineer  of  the  Berlin  Machine  Works  writes  is  interesting 
reading.    Also,  it  illustrates  our  point. 

May  16tli,  1913.  . 

Although  the  photograph  does  not  do  the  Hghts  justice  it  shows  how  evenly 
the  room  is  lighted,  and  also  from  the  height  of  the  men  to  the  floor  how  thor- 
oughly it  is  lighted. 

This  room  is  116  ft.  long,  50  ft.  wide  and  13  ft.  high.  The  roof  is  inclined, 
so  that  it  is  12  ft.  on  one  side  and  14  ft.  on  the  other.  We  have  40-100  watt 
lamps  in  Beehive  reflectors  placed  10  ft.  centers,  9  ft.  above  benches.  We  formerly 
lighted  this  shop  with  80-55  watt  lamps,  and  tliree  Syi  Ampere  Arc  lamps,  making 
a  total  of  5555  watts  formerly  used  against  4000  watts  now  used — a  saving  of  1555 
watts  per  hour.  Each  bench  and  its  table  had  three  small  16  c.p.  lamps.  These 
aside  from  the  annoyance  due  to  handling  were  unsatisfactory  in  the  lighting. 

There  is  not  a  single  light  now  used  other  than  the  "Beehives."  This  efifects 
a  very  material  saving,  as  each  workman  was  compelled  to  adjust  his  lamps  to 
every  new  position  he  assumed.  This  required  time,  and  as  each  man  had  three 
lamps  they  were  quite  busy  adjusting  lights. 

There  is  a  shop  room  immediately  below  this  Pattern  Shop  room  that  is  ex- 
actly the  same  dimensions.  This  room  is  lighted  with  shallow  bowl  type  of  steel 
enameled  reflector,  same  wattage  as  the  Pattern  Shop,  same  number  of  lamps.  This 
room  appeared  to  be  very  well'  lighted  when  first  installed,  but  already  there  is 
complaint  that  they  cannot  see,  due,  I  think,  to  the  light  not  being  properly  ap- 
plied. The  direct  rays  or  "glare"  blinds  the  workman,  and  he  tries  to  overcome 
it  with  an  individual  light.  The  workman  sufifers  from  the  light,  and  does  not 
know  what  is  the  matter  -with  him. 

The  writer  installed  on  one  floor  where  there  are  eight  lathes  "Beehives"  in 
place  of  porcelain  steel  reflectors.  This  floor  was  lighted  with  steel  reflectors 
formerly,  and  each  lathe  had  an  additional  two  16  C.P.  lamps  for  each  lathe.  The 
workman  declared  that  it  would  not  be  possible  to  operate  without  tlie  small  lights. 
This  floor  is  now  operated  without  small  lights,  with  the  "Beehive"  reflector  only. 

This  job  was  secured  by  an  electrical  dealer.  That's  our  policy.  To  sell  only  through 
the  trade.    And  the  trade  appreciate  it. 

Why  don't  you  get  your  name  on  our  mailing  list?  We're  constantly  issuing  mighty 
valuable  lighting  information.  The  result  of  14  years'  earnest  work.  You  also  get  our 
complete  loose  leaf  data  l)ook  and  catalogue.  Remember,  you  can  buy  X-RAY  reflectors 
in  Canada. 


NATIONAL   X-RAY  REFLECTOR  COMPANY 

General  Offices  New  York  Office 

225  West  Jackson  Boulevard  Eye  Comfort  Lighting  Shop 

Oiicago  14  West  33rd.  St. 
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What  Your  Customers  Want 

Is  the  most  value  for  their  money.     Human  Nature  tells  us  if  we  give  them  something 
that  really  satisfies,  they  will  return  for  more.     It's  your  repeat  orders  that  count. 
Northern  Lights  satisfy.    These  high  efficiency  Mazda  Lamps  will  give  2  or  3  times  as 
much  light  for  the  same  current  consumed  by  the  carbon  types.    They  have  long  life 
and  retain  their  efficiency  to  the  end. 

Northern  Lights  comprise  Wire  Drawn  Mazda  Filament,  Carbon  and  Metalized  Carbon 
Filament  Lamps.  The  Mazda  types  are  made  in  all  the  commercial  voltages  and 
Watts  consumption.  They  come  neatly  packed  in  attractive  carton  boxes,  are  sold 
under  a  liberal  guarantee  and  are  carried  in  all  sizes  from  15  to  500  Watt.  "Northern 
Light"  etched  on  the  glass  is  the  guarantee  of  quality. 

Now  is  the  time  to  stock  up 


ManuFacturer  and  Distributor  of  Telephone  and  Fire  Alarm 
Apparatus  and  Electrical  Supplies  for  every  possible  need. 

Montreal      Halifax      Toronto      Winnipeg      Regina      Calgary      Edmonton  Vancouver 


> 


1'IIE    F.  IJ':C'I' R  I  (A  I.  XI'AVS 
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Dealers    -  Attention 

Here  is  a  Window  Display  which  will 
make  your  Window  Earn  Money  for  You! 

This  is  an  unusually  effective  display  in  natural  colors.     It  will  attract  those  who  pass 
your  store  and  bring'  them  in.     It  will  make  them  "want  the  goods." 
This  Display  Material  will  equip  you  to  make  a  variety  of  displays.    With  it  you  can 
make  a  small  display  in  a  small  window  or  you  can  enlarge  it  to  a  very  large  di.«iplay. 
These  are  expensive  but  will  be  furnished  without  charge  if  you  will  use  them. 

Write  our  nearest  House  to-day. 


Manufacturer  and  Distributor  of  Telephone  and  Fire  Alarm 
Apparatus  and  Electrical  Supplies  for  every  possible  need. 

Montreal       Halifax       Toronto     Winnipeg       Regina       Calgary      Edmonton  Vancouver 
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How  We  Help  You 
Sell  "Standard"  Fans 


We're  going  ahead  with  the  most  vigorous,  wide-spread  national 
advertising  campaign  to  create  more  business  for  "  STANDARD  " 
Dealers  this  season  than  we've  ever  attempted.  Keep  your  eye  on 
the  Saturday  Evening  Post. 


Robbins  &,  Ijlv^rs 
'STANDARI>  Fans 


Model  11  Gear  Trpe  Oscillalor 
in  Wall  Bracket  Position. 


New  8-inch  Induction  Type  in 
Desk  Position. 


have  set  the  pace  for  1 8  years.  We  concentrate  on  small  Motors  and 
Electric  Fans,  and  by  giving  our  undivided  effort  to  these  two  devices,  the 
name  "  STANDARD "  is  so  well-known  for  reliability,  economy  and 
efficiency  that  they  are  the  most  easily  sold  articles  of  their  kind.  Write  for 
any  particulars  that  you  may  not  have. 

THE  ROBBINS  &  MYERS  CO. 

Springfield,  Ohio 

We  also  manufacture  a  complete  line  of  small  D.  C.  and  A.  C.  Motors  for  all  purposes. 


"GOOD  STUFF" 


GET  A  SAMPLE 

AND  AT  OUR  EQUAL  PRICES  YOU  WON'T  WANT  ANY  OTHER  MAKE. 

"Steel  City"  Outlet  Boxes 

You  cannot  afford  to  use  a  box  requiring  more  labor  to  install. 
Clean-Cut  Knockouts.  Sherardized  or  Enameled  Finish. 
Packed  in  Heavy  Paper  Cartons  and  Wood  Cases. 


Star"  Bushings 

The  kind  the  wireman  likes.  The  name  is  famous  and  the 
bushings  have  been  favorites  since  they  were  first  manufac- 
tured. 


Also  "Fullman"  Floor  Outlets,  "Universal"  Insulator  Supports,  Fix- 
ture Stems,  "Superior"  Fish  Wire,  Conduit  Benders,  Beam  Straps. 

Write  for  Catalogs 

STEEL  CITY  ELECTRIC  CO.,  Pittsburgh,  Pa. 


THE    lU.  RCTRICAL  NEWS 
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EVER  HEARD  OF  THE 

Canadian  Carbon  Co.^  Limited? 

Dealt  with  them  and  found  them  reliable?     Send  them  your  orders  and  they'll 

HELP  YOU  TO  MAKE  MONEY. 

"XCELL"   Dry   Batteries  —  All  kinds  of  Dry  Batteries 
Flashlights  of  every  description 
Arc  Light  Carbons 

Flaming  Arc  Carbons 
Spark  Plugs 

Miniature  Lamps 

Everything  with  "Nine  Lives    spells  quality. 


Trade  Mark 


96  West  King  Street 


TORONTO 


One  of  28 


AN  Underwood  is  worth 
what  you  pay  for  it. 
I  It  may  be  one  at  $130  or 
at  $  1500. 

There  are  28  models — adaptable 
to  every  requirement  of  writing, 
adding,  subtracting,  computing; 
and  system  work  of  all  kinds. 

As  every  record  in  competition 
shows,  the  Underwood  increases 
the  efficiency  of  the  operator  at 
least  20'4  over  any  other  typewriter. 

Even  a  correspondence  Under- 
wood will  save  its  cost  almost 
in  the  first  year. 

An  Underwood  is  an  advertisement 
for  the  man  who  owns  it. 


United  Typewriter  Company  Limited 


AH  Canadian  Cities 
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ERELIABLE  MANUFACTURERS  STAND  BEHIND  THEIR  PRODUCTSE 

TRe'J^gstoner^^p^nyof  (^nadaU""'^^^ 

absolutely  guarantee 

Design,  Workmanship,  Material  and  Finish 

The  combination  of  the  above  mentioned 
is  perfect  lighting  fixtures,  namely, 
TUNGSTOLIERS 


IRe 


To  protect  the  Trade  all  Tungstoliers 
are  marked  so  that  you  may  identify  them 


of  Canada,  Limited 
Head  Office:  212  King  St.  West 


TORONTO,  ONT. 


T  1 1  I'".    I'".  1.  I'J  T  U  1  (■  A  I.    .V  !•:  W'S 


Operating  Economies 

Can  be  effected   in   many  branches  of 
Railway  Work  by  using  Aluminium. 

A  few  applications  of  the  metal  are  : — 


Side-Panels 

Ceilings 

Hand-Holds 

Strap-Rails 

Brackets 

Grab-Rails 

Door-Handles 

Window- 
Catches 

Hat-Hooks 

Etc.  Etc. 


One  of  the  London  District  Railway  Cars  Fitted  Out  in  Aluminium 


Take  a  look  round  your  cars.  Wouldn't  they  look  better  fit- 
ted out  with  light  untarnishable  metal  and  frosted  ceilings  ? 
Aluminium  panels  take  paint  better  than  steel  or  wood,  and 
reduce  the  useless  ton-miles. 

The  British  Aluminium  Co.^  Ltd. 

LONDON,  ENG. 

Canadian  Head  Office —  60  W.  Front  St.,  Toronto,  Canada 
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— National  Electric  Code  Standard— 

"SHAWMUT" 

ENCLOSED  FUSES  AND  FITTINGS 

The  Fuse  with  the  Black  Tube  and  Copper  Ends 

"BOSTON"  Cable  Clips  "SHAWMUT"  Ground  Clamps 

"  CUSHING  "  Stage  Pockets  and  Plugs    "  SHAWMUT  "  Transformer  Cutouts 

THE    CONDIT    ELECTRICAL    MANUFACTURING  CO. 

BOSTON,  MASS. 

If  your  Jobber  does  not  handle  this  material 
write  for  Catalogues  and  Prices  to 

Frank  G.  Scofield,  Sales  Rep. 

Lumsden  Bldg., 

Toronto,  Ont. 


ATTENTION! 

PATRONS  ,t  ELECTRICAL  CONVENTION 

Before  Placing 

For 

Accident  Insurance 

Specialists 

on  your 

in 

Electric  Truck 

Boiler  Inspection 

or 

and 

Automobile 

Insurance 

COMMUNICATE  WITH 

The 

The 

General  Accident  Assurance 

Canadian  Casualty  and  Boiler 

Company  of  Canada 

Insurance  Company 

Head  Office: 

TORONTO 

J.  J.  DURANCE,  Manager 

THE    ELF.CTRTCAL  NEWS 
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Curve  Drawing  Instruments 

The  "Elliott"  portable  voltmeter  shows  the  style  of 
instrument.  It  is  really  portable,  is  accurate,  carries  a  week's 
supply  of  ink  and  g-ives  a  continuous  chart.  We  can  supply 
ammeters  and  wattmeters  in  similar  style  of  case. 

The  electrical  parts  are  sturdy  and  will  stand  hard  usage  without 
damage  and  the  clock  is  an  accurate  timekeeper.  Instruments 
can  be  fitted  with  a  double  clock  speed  of  say  i"  per  hour  and 
per  minute  or  i"  and  3"  per  hour  etc.,  the  change  of  speed 
being  made  by  the  simple  movement  of  a  lever. 

For  tests  on  consumer's  premises  or  for  factory  testing  of 
motors  this  instrument  is  unique  and  the  price  is  right. 


750  K  V  A  Synchronous  Motor  Driving  300  K  V  A  Alternator  and  200  K  W  Traction  Generator. 

The 

''Lancashire"  Ball  Bearing  Induction  Motor 

Has  no  equal  as  an  efficient,  well  built  and  reliable  source  of  power. 

The  Lancashire  Dynamo  &  Motor  Co. 

of  Canada,  Limited 

Montreal  Toronto 
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THE  CANADIAN  UNION 
ELECTRIC  CO.,  LTD. 


Manufacturers  of 


DYNAMOS     MOTORS  ALTERNATORS 
ARC  LAMPS  ETC. 


A  |)Iiotograpliic  view  of  one  bay  in  the  Fnctoiy  shrnvi  iig  I  iiion  Dyii.amos  and  Motors  in  process  of  manufacture 

Stock  carried  at  MONTREAL,  TORONTO,  WINNIPEG  and  VANCOUVER 


High  Efficiency 

Great  Overload 
Capacity 

Ample  Ventila- 
tion 


Sound  Mechani- 
cal Construction 
and  Smooth 
Running 


Pattern  H.D.  Squirrel  Cage  Motor 

122  Wellington  St.,  West  9  St.  Nicholas  Street 

TORONTO,  ONT.  MONTREAL,  P.Q. 

The  Mainer  Electric  Co.,  Limited,  '^t^^G,m^\ 


1 1  I''.  Is'  I  ( -  A  1.   \  i':\vs 
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Plant  of  St.iiulaid  Uiulerground  Cable  Co.,  of  Canada,  Limited,  Hauiilloii,  Out. 


The  Price  of  Enduring  Success 

IT  has  been  said  that  the  first  essential  in  winning  success  is  "to  deserve  it." 
We  believe  that  the  way  to  deserve  enduring  success  in  our  business  is  to 
render  untiring  service.  Therefore,  we  decided  to  devote  this  space  to  telling 
what  we  have  done  and  are  doing  to  deserve  your  patronage, — namely  : 

Built  Factories  at  Hamilton,  Ont.,  which  are  the  most  modern 
and  complete  of  their  kind  and  which  enable  us  to  control  every  step 
in  our  manufacturing  processes  and  thus  guarantee  uniform  quality 
throughout  our  products. 

Manufacturing  a  Complete  Line  of  Electric  Wires  and  Cables  for  all 
classes  of  service,  also  Cable  Terminals,  Cable  Junction  Boxes  and 
other  Accessories. 

Maintaining  Branch  Offices,  with  experienced  salesmen,  at  points 
most  convenient  to  our  customers  so  that  their  requirements  may  be 
supplied  with  the  least  possible  delay. 

Maintaining  Large  Stocks  of  raw  and  finished  materials,  thus  insuring 
prompt  filling  of  orders. 

Maintaining  a  High  Quality  in  everything  we  manufacture  to  the 
end  that  our  customers  may  receive,  not  the  cheapest  products 
obtainable,  but  the  most  economical.  That  is  products  which,  when 
durability  and  low  maintenance  cost  are  considered,  are  in  the  end 
far  more  profitable  than  those  commonly  called  "cheap." 

We  have  an  attractive  booklet  giving  full  information  about  our  various  products 
and  about  "Standard  Service"  which  will  be  of  value  to  you  in  \our  files. 
A  request  to  our  nearest  office  will  bring  your  copy. 

Standard  Underground  Cable  Co.,  of  Canada,  Limited 

Hamilton,  Ont. 

Winnipeg',  Man.  Montreal,  Que. 

Seattle,  Wash.  Boston,  Mass. 
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JEWELL 


Jewell 
Illuminated  Dial 


The  Jewell  voltmeter  is  made  in  D.  C. 
and  A.  C.  and  is  equipped  with  the 
Jewell  Illuminated  Dial.  Behind  the 
opalescent  glass  dial,  in  a  chamber  out- 
side the  instrument  is  mounted  a  i6 
candle-power  incandescent  bulb. 


The  Jewell  voltmeter  is  furnished  in  either  black  enamel  and  copper  front 
or  with  dull  black  finish. 

Let  us  quote  on  your  meter  requirements 


ELECTRICAL  APPLIANCES 
DUNNVILLE,  -  ONTARIO 


VICKERS  LIMITED 

Patent   Automatic    Reversing  Drive    for   Planing  Machines 


Complete 
Equipments  for 
the  electrical 
lighting  and 
driving  of  ma- 
chine shops, 
factories,  etc. 


Turbo 

Generators 

Motors 
of    all  types 

Motor 

Generators 

Rotary 

Convertors 


K.  W.,  6600-volt,  164  R.P.M.  3-Phas9  Generator  for  the  City  of  Winnipeg.  Five 
Generators  have  been  supplied 


Head  Office  for  Canada :  Lewis  Building,  Montreal 
Mr.  J.  F.  I.  Thomas  (Representative) 


Works : 

River  Don  Works,  Sheffield,  England 
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We  specialize  as  follows :  

Street  Railway  Supplies  Pole  Line  Material 

Hot  Point  Heating  Apparatus 
Tungsten  and  Carbon  Lamps 
Lighting  Fixtures  Wires  and  Cables 

Arc  Lamps  and  Carbons 
General  Supplies  of  all  kinds 

Car  Heaters  and  Trucks 
Headlights  and  Panel  Boards 
Telephones  and  Transformers 


Let  us  quote  you  prices.    It  will  save  you  money. 

Dawson  &  Company,  Limited,  MiXeal 


Engineering  Works  of  Canada,  Limited 

Head  Offices:  NEW  Birks  Building,  MONTREAL,  QUE. 


A.C.  Generator  with  Directly  Connected  Exciter. 

Descriptive  Pamphlet  of  our  Generators 
mailed  upon  request 


Builders  under  the  patents  of  the 

Societe  Alsacienne 

Belfort,  (FRANCE)  Mulhouse.  Graf«n«taden  (GERMANY) 

ESTABLISHED  1826 

Power  Plants,  Rolling 
Mills,  Mining  and 
Hoisting  Machinery 

STIGLER'S 

Patented  Passenger  3  Freight 

ELEVATORS 
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Duncan  Q  Duncan  g  Duncan 

Quality  g  Quality  g  Quality 

I       j       Guaranteed  by  this  j  j 

feMibrf  Trade  Mark  W^M 


'liriitr^lllllr 


z 


7, 


Sign  Receptacles 


for 


Electrical  Sign  Makers 


No.  988 


No.  988  is  a  two  piece  sign  receptacle 
which  is  now  furnished  with  Mica,  insulat- 
ing point  of  contact  from  lamp  shells.  A 
thoroughly  reliable  receptacle  of  "  Duncan 
Quality." 


No.  29 

No.  29  is  a  self  holding  receptacle,  strongly 
made  and  sheet  metal  holder.  It  requires  only 
a  plain  round  hole  in  sign  and  thus  it  is  more 
easily  and  quickly  adjusted.  Another  point  is 
the  fact  that  the  making  of  plain  round  holes 
is  easier  on  your  punches  and  makes  them  last 
longer  than  if  the  hole  were  notched. 


ORDER  THROUGH  YOUR  JOBBER 


The 


Duncan  Electrical  Co., 

Montreal 


Limited 


Makers  of    Duncan  Quality^*  Electrical  Supplies 
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"This  scalable 

makes  lamp  thieves 
think  twice'' 


and  then  decide  not  to  try  to  re- 
move lamps  from  sockets  so  pro- 
tected. 


"The  above  illustra- 
tiot.  show^  }>&s  WH2l 
with  the  'ihvrlok  at- 
tachment rtiiu  with 
sealing  holes. 
The  illustration 
shows  the  sealing 
wire  and  seal  in  place. 
Wertonot  supply  the 
wire  or  lead  seals. 


Perhaps  you  Central  Stations  who  have  rental  cluster  service  want  even 
greater  protection  than  is  given  by  the  ordinary  form  of  '^hMrioi^ 

The  illustration  herewith  shows  how  it  is  possible  for  you  to  attach  your 
private  seal,  which  will  show  at  a  glance  whether  or  not  anyone  has  attempted 
to  tamper  with  the  lock  even  though  they  have  been  unsuccessful. 

There  will  be  no  additional  charge  for  supplying  gKMrioir  sockets  with  these 
holes  for  sealing,  but  they  will  not  be  so  supplied  unless  so  orderd. 

In  ordering  qhMrioir  sockets  of  this  description,  add  the  words  "with  sealing 
holes." 

Send  for  Free  Booklet 


*'FOR  SALE  BY  ALL  JOBBERS" 


Carried  in  Stock  by  : 

John  Starr,  Son  6?  Co.,  Limited 

St.  John  Railway  Company 

Mechanics  Supply  Company,  Limited 

Dawson  &  Company,  Limited 

Central  Electric  &  School  Supply  Company  - 

Mainer  Electric  Company 

Dawson  &  Company 

General  Supplies  Limited 

Cope  &  Son     -  -  -  - 


Halifax 
St.  John,  N.  B. 

Quebec 
Montreal 
Toronto 
Winnipeg 
Winnipeg 
Calgary,  Alta. 
Vancouver 


V 


Pass  &  Seymour,  Inc. 


Main  Office  and  Works : 

Solvay,  New  York,  U.  S.  A. 

New  York  City  San  Francisco 

178  Fulton  Street  Rialto  Building 

Chicago,  700  West  Jackson  Blvd. 


<11  nO' 


<^  ^  ^  c 
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SCHWARZE  ELECTRIC  BELLS 


Permanent  Efficiency  Plus  Durability 


No.  22  shown  here- 
with is  for  use  on  Bat- 
tery or  high  tension, 
direct  current  circuits. 

The  bell  is  made  en- 
tirely insulated  from 
the  frame ;  is  fully  ap- 
proved by  the  under- 
writers ;  is  remarkable 
for  its  quick  response 
and  instant  stopping, 
and  is,  like  all 
Schwarze  Bells  ab- 
solutely guaranteed. 

Our  catalog  tells  the 
whole  story. 


We  make  an  electric 
bell  for  every  possible 
need  such  as  —  rail- 
roads —  mmes  —  in- 
dustrial works,  etc. 
We  make  them  of  the 
best  material  we  can 
buy. 

They  are  of  anew  and 
greatly  improved  de- 
sign and  are  used  and 
endorsed  by  railroads 
in  both  U.S.  and  Can. 
Our  catalog  tells  the 
whole  story — types — 
sizes — prices,  etc. 

Your  name  on  a  postal 
will  bring  it.  Send  today 


SCHWARZE  ELECTRIC 

ADRIAN      -  MICH. 
Norton  Telephone  Co.,  Toronto,  Ont. 


COMPANY 

U.  S.  A. 

Canadian  Agents 


DOSSERT  CONNECTORS  for 
BUS  BAR  WORK 

Where  tubing  and  solid  bus  are  to  be  tapped  they  are  invaluable. 

MINIMIZE  HEAT  LOSSES 

by  connecting  cables  to  your  large  machines 
for  generating   and  converting   current  with 

DOSSERT  TERMINAL  LUGS 

Troubles  due  to  faulty  joints  are  eliminated,  while  costs  are  reduced  by  the  facility 
and  simplicity  of  their  installation. 

Engineers  who  Design,  Construct  and  Operate  the  most  important  Power  Generating 
Stations  unite  in  commending  the  good  results  obtained  from  the  use  of  Dossert 
Connectors. 

DOSSERT  &  COMPANY 

H.  B.  LOGAN,  President 

242  West  4Ut  Street  NEW  YORK 

General  Representative  for  Canada:  IRVING  H.  SMITH,  809  Unity  Buildirg,  Montreal 


Electrical 

Wires  and  Cables 


Bare  and  Insulated  Copper  Wires  and  Cables. 

Bare  and  Insulated  Electric  Wire  and  Cables  for 
Aerial  and  Underground  Use. 

Railway  Feeder  and  Trolley  Wire. 

Weatherproof  Magnet  and  Rubber  Covered  Wires 
and  Cables. 

Incandescent  and  Flexible  Cords. 

Telephone,  Telegraph,  Lighting,  Power  and  Street 
Railway  Wires,  Cables  and  Equipment. 


Eugene  F.  Phillips  Electrical 
Works,  Limited 

MONTREAL         -         -  CANADA 


Branches:   HALIFAX    TORONTO    WINNIPEG  VANCOUVER 
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ROBERTSON  'S^ 

WOOD  SCREWS 


SEE 
THAT 
SQUARE 
HOLE 


PAT.  FEB.  2,  1909 


THIS  IS  A  REAL  WOOD  SCREW 

It  is  driven  by  a  specially  designed  screw  driver 
which  fits  snugly  into  the  square  hole  in  the  head 
and  there  it  stays  until  the  work  is  done.  This  is 
the  only  wood  screw  of  its  type  on  the  market  and  is 
especially  adapted  to  all  work  connected  with  elec- 
trical wiring,  fixtures,  etc. 

TRY  IT 

Place  the  screw  on  the  driver,  then  you  may  reach  out  at 
arms  length  and  drive  it  with  one  hand.  For  overhead  work, 
or  work  between  joists  or  under  flooring  it  is  invaluable.  Saves 
time,  labor  and  material.  We  make  the  drivers  in  all  suitable 
styles. 

Drivers  Free  With  First  Order 


Our  Goods  are  Guaranteed 


Our  Prices  are  Right 


Samples,  Prices  and  Catalogues  on  Application 

The  P.  L.  Robertson  Manufacturing  Co.,  Limited 

Milton,  Ontario 


'I'll  I'.    I'J.I'.CTKICAL    N  !':VVS 
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No.  2 


iNu.  7A 


No.  'I 

1510  1 


No.  10  Uld^ 


N(i.  I 


Xo.  7 


Xo.  7A-I)-A 


VTRADEX 


Xo.  70 


B^CU.S.PAT.  OFF.  &  FOREIGN  COUNi  RlES. 


Safety  Strain**  Insulators 

1,000  to  1,000,000  Volts 


Xo.  7\- 


Xo.  S61  f 


The  Court  of  Appeals  of  the  District  of  Columbia, 
on  April  7th,  19 13,  handed  down  its  decision  affirm- 
ing the  decision  of  the  Commissioner  of  Patents,  dated 
August  6th,  191 2,  which  decision  awarded  priority  of 
invention  of  the  subject  matter  of  U.  S.  Patent, 
No.  904,370,  November  17th,  1908,  to 

LOUIS  STEINBERGER 

President  and  General  iNIanager,  Electrose  Mfg.  Co. 

This  patent  is  basic  and  covers  Disk  Strain  Insu- 
lators provided  v^^ith  protective  parts. 

The  decision  is  final — there  is  no  appeal. 


ELECTROSE  "SAFETY  STRAIN"  INSULATORS 

Highest  degree  of  electrical  resistance  combined  with 
greatest  mechanical  strength. 

Loops  and  Disks  of  drop-forged  steel. 

Adapted  for  all  requirements  of  electrical  transmis- 
sion, railway  service,  and  wherever  high  tension  cur- 
rents are  used. 

ELECTROSE  MFG.  CO. 

66;'76  ^::T£::J"'"  ]  Brooklyn,  n.  y. 

Also  for  Sale  by 


NORTHERN  ELECTRIC  &  MFG.  CO. 


Toronto 


Montreal 


Wi 


innipeg 


Vancouver 
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"Lest  You  Forget" 

thatthe  DOMINION  ELECTRIC  CO.  makes 
a  very  fine  line  of  Carbon  lamps  and  sells  A 
them  at  close  competitive  prices.  Why  buy 
European  lamps,  such  as  are  sold  by  some  jobb- 
ing houses  and  manufacturers  agents,  when 
you  can  purchase  Canada  made  lamps,  our 
lamps,  at  magnetic  prices? 


The  Lamps  to  Buy  for  Service. 
The  Lamps  to  Sell  for  Profit. 

Special  inducements  to  the  wholesale  trade. 

When  ordering  kindly  state  your  voltage,  it  saves  delay. 

Orders  delivered  with  despatch 


Dominion  Electric  Company, 


St.  Catharines 
Ontario 


How  would  you  like  to  have  a  Gross  Annual  Income  of  $8,000  to  $15,000 
from  a  total  investment  in  Ice  Plant  of  $21,000. 

Total  Investment  in  Ice  Plant,  $21,600 
Gross  Annual  Income  $8,000  to  $15,000 

— from  37  to  70  per  cent  on  the  investment.  Wouldn't  an  income  like  that  put  a  ho'e  in  the  cost  of  your 
regular  Central  Station  output?    You  can  get  it,  at  practically  no  extra  labor  cost,  if  you  install 

CARBONDALE   ICE  MACHINERY 

w  hich  enables  you  to  utilize  your  exhaust  steam  for  the  manufacture  of  a  highly-profitable  by-product. 

Vou  will  find  tlie  sales  problem  practicallv  nnn-existent,  ])ecause  the  local  ice-dealers  know  the 
demand,  for  pure,  clear,  hygienic  artificial  ice,  and  will  gladly  buy  your  product  at  a  good  price. 

Our  ])ooklet,  "By- Product  Ice"  contains  much  information  that  is  both  interesting  and  technically 
correct — copy  will  l)e  sent  u])on  request. 

In  tlie  .Xortliern  States  the  ice-raaki  nj;  liusiness  is  in  a  measure  dependent  ii|ion  llie  Icngtli  and  severity  of  llie  winter.  Nevertlieless  certain 
|>Ianls  in  localities  where  tlie  snpiily  r.f  n.'ilnral  ice  is  anijile  are  receiving  good  retmns  <in  ice-|ilanl  investments.  .\  central  station  in  north- 
ern  Tliinois  seivinir  a  iiopitl.iii  \   V,;.'A',  inlialiit.iiils  ci|i(iaUs  an  ice  plant  dnring  the  simimer  months,  nsnally  ahout  six  months  of  the  year. 

1  lie  maxinnmi  oulpnl   of  tli'    pLuii  Ions  a  day  ami   Ihc  total   has  averaged  2,0IM)  tons  per  season.     The  plant  enii>loys  ahsorptioii  appar- 

atus anil  distilled  water  ami  has  hcen  in  operation  for  {uwr  years.  The  total  investment  in  the  ice  plant  was  .|21,600,  an<l  the  gross  income 
from  the  ice  Intsiness  has  been  between  .fS,()00  and  .fl.5,()(IO  ])er  year.  From    Electrical   World,    March   1,  lOl.'i. 

THE  CARBONDALE  MACHINE  COMPANY 

Main  Office  and  Works:    CARBONDALE,  PA.,  U.S.A. 

Represented  in  Canada  by 

CARBONDALE  ABSORPTION  ICE  MACHINE  CO.,  Limited,  MONrktA^  canada 
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FENSTERER  &  RUHE 

NEW  YORK  TORONTO,  ONT.  german'y 

47  Murray  Street  64  Wellington  St.  W.  2S  Link  St. 


WE  ARE  IMPORTING: 

Genuine  Alabaster  bowls 

Pearlite  Glass 

Venilia  Glass 

Carrara  Glass 

For  Semi 

Marble  Glass 

Indirect  Light 

Artistic  Hand 

Painted  Glass 

We  carry  a  full  line  of  fancy  electric  balls,  globes, 

shades,  crystal  fixtures,  prisms,  etc. 

WRITE  US  FOR  INFORM  A  TION 

GEO.  STOEVER 

Canadian  Representative 

64  Wellington  St.  West         -  TORONTO 


Get  our  trices— particulars^^ 


Canadian  Sunbeaml 

Main  Office  and 

Branch  Warehouses:  MONTREAL 


T  H  h:    \i  L  JCCT  R 1  C  A  L  NEWS 
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The  Ohmer  System 

MOST  of  the  interurban  railways  of  the  United  States  have  long 
since  adopted  Ohmer  Fare  Reg-isters  as  a  standard.    This  fact 
.  has  led  some  to  believe  that  the  Ohmer  "idea". was  adapted  only 
to  the  long  distance  systems,  and  could  not  be  carried  out  so  successfully 
in  city  service. 

The  great  city  systems  at  Denver,  Detroit,  Syracuse  and  Toledo  have 
adopted  the  Time  Feature  Ohmer  Register  for  city  service,  and  many 
other  large  city  railways  are  using  either  the  Time  Feature  machine  or 
one  of  our  other  types  adapted  to  meet  local  conditions. 

These  registers  are  installed  by  our  own  men.  We  also  send  our 
"System"  experts  to  serve  in  an  advisory  capacity  until  the  success  of  the 
installation  is  assured. 

WRITE  FOR  FURTHER  PARTICULARS. 

Ohmer  Fare  Register  Company 

DAYTON,  OHIO,  U.S.A. 


The  Parmenter  Automatic  Wheel  Guard 

FOR  STREET  CARS 


Arrangements  for  the  manufacture  of  these  wheel  guards  have  been  made  with  the  Schofleld-Holden  Machine  Co., 
Ltd.,  Toronto,  Canada,  under  Canadian  Patent  No.  I  31,381  Dated  Feb.  28,  1911  and  can  be  seen  in  operation 
at  their  factory  2  Carlaw  Ave.,  Toronto. 

These  wheel  guards  are  attached  to  the  truck  of  the  car  and  are  absolutely  automatic,  always  follow  the  rail  whether 
on  curve  or  straight  track. 

For  Full  Particulars  Address 

Parmenter  Fender  &  Wheel  Guard  Co. 

89  State  Street  n  Boston,  Mass. 


'I"  1 1 !•:  I.  i-.c'i"  K  I  (■  A  I.  X  i',  w  s 
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Traction  Companies,  Emergency  Waggons 
and  Machine  Shops  are  not  completely 
fitted  out  unless  equipped  with  our  line  of 
High  Grade  Tools,=======^^ Guaranteed 


"KEYSTONE"  Reversible  Ratchet 
combination  No  200 

Consists  of  Ratchet  for  Tixpei    Sliaiik  Twist  Drills,  Sleeve  for 
Square  Shank  Drills,  and  Short  Boiler  Socket  for  Square  Shank 
Drills,  (Sockets  Interchangeable) 


li 


The    "KEYSTONE"    Wrench,  Forged 
Steel 


Polished  All  Ovei'  Except  Web 


The  Original  "WESTCOTT"  All 
Forged  Steel  Adjustable  "S"  Wrench 


Interchangeable  Jaw  for  Pipes  also  supplied  with  each  if  desired 

The  Original  "WESTCOTT"  Adjustable 
"S"  Wrench 


HAXDLE  MALLEABLE  IRON,  JAW  FORGED  STEEL 
We  also  make  a  I^ipe  Wrench  in  this  style 


"GIANT"  Railroad  Track  Ratchet 


(Single  Actingi 


Made  with  24   incli   Handle  only.    No.  2  SQL' ARE  TAPER. 
Shank  Drills 


"GIANT"  Ratchet  Socket  Wrench 


(Reversible! 


21  inch  Handle  only 
ALL  SOCKETS  TAKE  St^UARE  OR  HEXAtiO.V  NTTS 


"KEYSTONE"  Drilling  Post  or  "Old 
Man" 

For  Use  with  Ratchet  Drills 


Saves  Many  Hours  of  Valuable  Time 


ASK    FOR  CATALOGUE 


The   Keystone    Manufacturing  Co. 


42  Chandler  Street,  BUFFALO,  N.Y. 
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While  You  are  in  Toronto 

Arrange  to  become  AGENT 


For  Our 


Single  Phase 
Motors 


The  housewife  will  buy  a  motor  to  run 
her  sewing  machine,  washing  machine,  etc. 

The  storekeeper  will  buy  a  motor  for  the 
coffee  grinder. 

In  the  factory  individual  machines  will  be 
run  by  individual  motors. 

The  field  is  unlimited. 


To  Electrical  Supply  Dealers  ;— 

There  is  a  big  field  for  Single-Phase  Motors — ranging  in  size  from  ^  h.p.  up  to 
I  h.p.  Every  householder,  storekeeper  and  factory  owner  is  a  prospective 
customer  for  you — an  opportunity  for  big  profits. 

While  You  Are  Right  Here  in  the  City,  Call  on 

THE  ZIMMER  VACUUM   MACHINE  CO.,  LIMITED 


94  Adelaide  St.  West, 


TORONTO,  ONT. 


The  Power  Transformers  built  by  the  Wagner  Electric  Manufacturing 
Company  are  backed  by  a  reputation  for  correct  design,  perfect  con- 
struction and  unequaled  service.  They  constructed  in  1896  the  first  10,- 
000  volt  and  1898  the  first  40,000  volt  equipment.  During  their  prog- 
ress in  transformer  building  they  have  not  only  paid  special  attention 
to  the  large  and  important  features,  but  have  made  a  careful  study  of 
all  the  many  minor  details.  This  policy  has  enabled  them  to  place  at 
your  disposal  Power  Transformers  that  are  correctly  made  and  whose 
several  operating  characteristics  are  so  perfectly  balanced  that  their  ser- 
vice  performance  is  unapproachable.  Wagner  Bulletin 
^^^^^v  9913  deals  with  the  subject  of  Power  Transformers  in  a 

""^^^N^^  way  that  is  of  interest  to  every  engineer.     Your  copy  is 


waiting  for  you. 

of  Canada  Ivimiled-Moiitrcal 
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"Smith"  Francis  Turbines 

Power  house  of  the  Metropolitan 
Water  and  Sewerage  Board,  Clin- 
ton, Mass.,  (now  owned  by  the  State 
of  Massachusetts),  where  we  have 
four  hydraulic  turbine  units,  each  of 
1600  Horse  Power,  under  100  ft. 
head,  in  constant  operation.  Tur- 
bines designed  for  heads  from  5  feet 
to  600  feet. 


Send  for  Bulletin  N 


S.  Morgan  Smith  Company,    -     -     York,  Pa. 

Branch  Offices:    176  Federal  St.,  BOSTON,  Mass. 

644  American  Trust  Bldg.,  CHICAGO,  111. 


ESCHER  WYSS 


Zoelly  Steam  Turbines 

up  to 

15,000  K.W. 

Water  Turbines 
Impulse  Wheels 
Turbo-Pumps 
Refrigerating  Plants 

28,000  H.  P.  Zoelly  Steam  Turbine 

Escher  Wyss  &  Co.,  626  Coristine  Bldg.,  Montreal 
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riTDMAWT  niTTT  VITRIFIED  SALT  GLAZED 
LLLlvlVIUili    1/UV/l    UNDERGROUND  CONDUIT 

Almost  exclusively 
used  in  all  Canadian 
underground  con- 
struction and  most 
highly  regarded  in 
-  the  States. 


The  nearest  plant  to 
Canada. 

Annual  Capacity 
8,000,000  feet.  ( 


INDEPENDENT 
COMPETITIVE 


PROGRESSIVE 


CLERMONT  SEWER  PIPE  CO.,  50  Church  St.,  New  York 


S.  BARNABD,  Vice  Pres't 
Manager  of  Sales 


POLSON  IRON  WORKS  LIMITED 

Toronto,  Ont. 

STEEL  SHIPBUILDERS,  ENGINEERS  and  BOILERMAKERS 

Engines  and  Boilers  for  Stationary  and  Marine  Work — all  sizes  and  kinds 

BOILERS — (For  Stationary  Work)  Horizontal  Return  Tubular 

Heine  Water  Tube,  from  100  to  1000  H.P.  Units 

ENGINES— (For  Stationary  Work)  Vertical  High  Speed 

The  Brown  Automatic 


TANK  WORK— Smoke  Flues 


Stand  Pipes 


Water  Towers 


REPAIR  WORK  — Prompt  Attention  Given  to  Repair  Work 


WORKS  and  OFFICE 


ESPLANADE  EAST 
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Walpole  Rubber  Company 


Standards  for  Insulation 


Neponset 
Splicing 
Compound  or 
Pure  Rubber 
Tape 


Neponset 
Tape 


No.  45  Insulating 

and  Filling 
•  Compound 


Adopted  as  standard  by  the  largest  electric  light  companies. 
Toughness,  strength  and  adhesiveness  unexcelled.  Insulating 
qualities  equal  to  those  of  the  best  original  coverings.  Possessing 
greatest  mechanical  and  dielectric  strength,  it  maintains  the  in- 
sulation on  circuits  subject  to  high  potential.  Durable  even 
under  most  destructive  conditions.  An  absolute  protection  against 
short-circuiting  and  grounding.  We  welcome  competitive  tests 
regardless  of  the  price. 

The  standard  friction  tape  meets  all  the  requirements  of  the 
electrical  trade.  Fulfils  the  specifications  of  the  U.  S.  Govein- 
ment.  The  fabric  does  not  deteriorate  with  age.  The  friction 
is  smooth  and  without  pinholes.  Will  not  deteriorate  in  any 
climate  if  left  in  package  one  year.  Yards  i8o  feet  to  the  pound, 
}i  inch  wide.     Put  up  in  3^ -pound  packages. 

Used  in  filling  junction  boxes,  conduits,  pot-heads  or  any 
undergound  system  from  central  or  sub-station  where  insulation 
and  water-proof  qualities  are  essential.  Acid  proof  and  water- 
proof. Plastic  at  zero  temperature.  Melting  point  to  suit 
specifications. 


The  standard  insulating  compound  for  armatures  and  field 
coils.  Absolutely  impervious  to  moisture.  Made  of  black  par- 
affinewax  rendered  permanently  plastic  by  a  process  known  only 
to  this  company.  Is  plastic  whenever  the  machine  is  in  operation. 
Without  a  trace  of  acid.  Oil  cannot  affect  the  insulation.  It 
has  stood  most  severe  tests  in  actual  service  for  over  17  years. 

The  standard  black  paint  for  mouldings,  junction  boxes,  con- 
troller and  transformer  cases,  battery  boxes,  hot  steam  pipes,  con- 
nections, etc.  Glossy,  quick  drying.  Has  no  disagreeable  odor. 
Not  affected  by  battery  acid  fumes.  Can  be  applied  readily  to 
dirty  surfaces,  hot  pipes  and  boiler  fronts. 

For  any  thing  in  rubber  or  liquid  insulation,  address 

Walpole  Rubber  Co.,  Limited 

8  McGill  College  Ave.,  Montreal,  P.Q. 

Owners  of 

Walpole  Rubber  Works    Walpole  Varnish  Works  Electrical  Insulation  Laboratory 
American  Company:  Massachusetts  Chemical  Co.,  Walpole,  Mass. 


Armalac 


Enamelac 
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Is  Every  $  Working  ? 


To  Central  Station  Managers 

JS  every  dollar  invested  in  your 
electric  light  and  power  produc- 
ing revenue  ?  We  refer  particularly 
to  the  good  money  that  is  hourly 
escaping  from  your  exhaust  pipe. 
Hundreds  of  Electric  Light  and 
Power  plants  are  paying  coal  and 
labor  bills  by  the  sale  of  their  Ex- 
haust Steam  for  heating  purposes. 

If  interested,  write  us  and  we  will 
prepare  a  prospectus  to  prove  con- 
clusively that  your  Exhaust  Steam 
can  be  made  a  money-maker  for  you. 

OUR  BOOKLET  "CENTRAL  STATION 
HEATING"  WILL  INTEREST  YOU. 


American  District  Steam  Company 

General  Offices  and  Works : 

Chicago,  111.  North  Tonawanda,  N.  Y.  Seattle,  Wash. 
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Drawn  Wire 

Tungsten 

Lamps 


Quality  —  in  material 
and  workmanship — is 
the  chief  characteristic 
of  "Packard"  Mazda 
Lamp. 


MAZDA 


Every  Lamp 
Absolutely 
Guaranteed 


to  produce  FULL 
candle-power  rating — 
efficiency  is  its  chief 
selling  point.  Ask 
any  man  who  has  used 
a  "Packard"  Mazda. 


REGISTERED 

We  have  at  all  times  a  lar^e  supply  of  tungsten  and  carbon 
lamps,  from  which  we  can  make  prompt  shipments,  at 

ST.  CATHARINES  and  WINNIPEG 
GENERAL  SUPPLIES,  LIMITED,  CALGARY,  ALTA. 


The  Packard  Electric  Company,  Limited 


General  Sales  Office 
901-902  Traders  Bank  Building 
TORONTO 


Factory:  ST.  CATHARINES 


N.  W.  Office  and  Warehouse 
WINNIPEG 
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POWER 


^  TRANSFORMERS 


800  K.  W.  12,000  V.  Water  Cooled,  25  Cycles. 


EFFICIENT  AT  ALL  TIMES,  UNDER  ALL  CONDITIONS 

The  Packard  Electric  Company^  Limited 


General  Sales  Office : 
901-902  Traders  Bank  Building 
TORONTO 


Factory:  ST.  CATHARINES 


N.  W.  Office  and  Warehouse 
WINNIPEG 
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Distributing 

TRANSFORMERS 


for 

POWER 

and 

LIGHT 


Highest  efficiency  to  tlie  user.  Continuity  of  service.  Strong  and  Rigid  design  and 
mechanical  construction.  Superior  quality  of  insulation,  eliminating  breakdowns  and 
failures. 

To  insure  continuous  service  and  profits  equip  your  lines  with  ''Packard"  transformers. 


The  Packard  Electric  Company,  Limited 


Factory:  ST.  CATHARINES 


General  Sales  Office : 
901-902  Traders  Bank  Building, 
TORONTO 


N.  W.  Office  and  Warehouse 
WINNIPEG 
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Type  K  Metal  Case 


Type  PK  Polyphase 


METERS 

INSURE 

A  High  Degree  of 
Efficiency  Accuracy  and 
Reliability 

No  instrument  in  your  electric  ser- 
vice plays  a  more  important  part  than 
your  meters,  for  upon  them  depends, 
to  a  large  degree,  your  profits  or 
losses.  The  inaccuracy  of  these  in- 
struments or  derangement  of  their 
fine  mechanical  construction  can 
have  but  two  effects — a  loss  of  cur- 
rent and  dollars  to  youor  thedissatis- 
faction  of  your  customers.  Neither 
of  these  conditions  must  prevail. 

Realizing  the  importance  of  these 
instruments,the  Packard  Electric  Co. 
has  exercised  great  care  in  designing 
and  manufacturing  types  of  meters 
which  will  not  only  insure  accurate 
registration  but  also  continuous 
service. 

Why  risk  the  loss  of  current  or 
dissatisfaction  of  your  customers  by 
installing  inferior  instruments? 

Large  stock,  from  which  we  can 
make  prompt  shipments,  carried  at 

St.  Catharines  and  Winnipeg 
St.  John  Railway  Co., 

St.  John,  N.B. 

General  Supplies,  Limited, 

Calgary,  Alta. 


The  Packard  Electric  Company,  Limited 


Genneral  Sales  Office: 
901-902  Traders  Bank  Building, 
TORONTO 


Factory:  ST.  CATHARINES 


N.  W.  Office  and  Warehouse 
WINNIPEG 
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Peirce  Clamp 
Pins  Strengthen 
Cross  Arms 


instead  of  weakening  them.  Even  if  your 
cross  ai-ms  are  already  drilled  for  ordin- 

ary  wooden  pins,  you  can  lengthen  their      ^HE  -il'^  .i} 

life  by  using  Peirce  Clamp  Pins.  ^  I^^H  wt  I  ^ 

Recently  a  Central  Station  Superin-  '^^^  ■  1.  Ii»    "''Ff™*!*''*^'  =^ 

tendent  inspected  a  lot  of  cross  arms 
which  had  failed  in  service  and  had  been 
replaced  by  new  arms.  Of  approximately 
one  thousand  arms  in  the  lot  over  seven 
hundred  and  fifty  were  found  to  have 
merely  split,  and  these  were  put  back  in- 
to service  by  using  Peirce  Clamp  Pins 
which  bound  the  fibres  together. 

Tests  showed    that    these  reclaimed 
arms  when  so  equipped  were  stronger  than  new  arms  with  wood  pins. 

The  pins  are  rolled  out  of  open  hearth  steel,  properly  designed  for  the  exacting  demands  of  modern 
service.    The  heavy  coat  of  hot  galvanizing  gives  full  protection  against  rust. 

Isn't  it  perfectly  evident  that,  whereas  a  cross  arm  is  seriously  weakened  by  drilling'  holes  for  ord- 
inary pins,  it  is  bound  to  be  stronger  when  clamped  with  steel  bands  such  as  those  used  in  installing 
Peirce  Clamp  Pins? 

Remember  that  a  locust  pin  loses  40  per  cent  of  its  strength  the  first  year,  while  the  Peirce  Clamp  Pin 
lasts  forever,  and  will  carry  an  800  lb.  strain  without  deflection.    All  Peirce  Clamp  Pins  are  equipped 
with 

The  Peirce  Spring  Thread 

.which  allows  for  expansion,  contraction  or  inequality  of  bore,  yet  holds  the  insulator 
securely  at  all  times. 

In  hot  weather,  it  elongates  and  creeps  further  up  in  the  insulator  tiiread,  pre- 
venting destructive  pressure  on  the  glass — in  cold  weather  it  still  keeps  closely  in 
contact,  and  the  insulator  can't  wobble. 

Its  resilfiency  is  another  advantage,  helping  to  absorb  sudden  jerks  or  strains  to 
which  the  wires  might  be  subjected. 

Peirce  Specialties  and  Hubbard  Line^Hardware  are  carried  by  Canadian 
Electrical  Jobbers. 

The  Hardware  MAKES  the  Line,  Hubbard  Makes  THE  Hardware 

Hubbard  ^  Company,  Pittsburgh,  U.S.A. 
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The 

Chateau  Laurier 

and 

Grand  Trunk  Central  Station 
Ottawa 

are  wired  throughout  with 

" ADANAC " 

Rubber  Insulated  Wire 


Many  of  Canada's  finest  buildings  from 
coast  to  coast  have  been  wired  with  our 


"Adanac  " 
"  Imperial  Higrade  " 

or 

"Adanac  307.  Para 


Architects  -        -        -      Boss  &  McFarlane  -        -  Montreal 

Engineers  -  -  -  Westinghouse,  Church,  Kerr  &  Co.  -  New  York 
Electrical  Contractors  -  Western  Electric  Company  -     New  York 


Rubber  Insulated  Wires 


Our  Wires  and  Cables  are  included  in  the  list  of  Electrical  Fittings, 
examined  and  tested  under  the  requirements  of  the  National  Board  of 
Fire  Underwriters,  by  the  Underwriters  Laboratories,  and  approved  for 
use.  Every  coil  is  subject  to  test  and  acceptance  by  their  inspectors  at 
our  factory. 

We  have  established  offices  at  6ii  C.P.R.  Building,  Toronto,  and 
at  go2  Electric  Railway  Chambers,  Winnipeg,  for  the  benefit  of  our 
customers  in  Ontario,  Manitoba  and  Saskatchewan.  Write  to  the 
nearest  office  for  information  and  prices. 

Alberta  and  British  Columbia  inquiries  may  be  directed  to  our  Sales 
Agents,  The  Northern  Electric  &  Manufacturing  Company,  Limited, 
at  Calgary,  Alta.,  and  Vancouver,  B.  C. 


Imperial  Wire  &  Cable  Company^  Limited 

Toronto  Montreal  Winnipeg 
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Have  You  Ordered 

Your  Seasons  Supply  of 

ELECTRIC  FANS 

IF   NOT— PLEASE   REMEMBER  that  we  carry  in 

Winnipeg  stock,  ready  for  immediate  shipment,  a  com'plete 
stock  of 

Robbins  &  Myers  Standard  Fans 

The  Robbins  &  Myers  "Standard"  Fans  are  the  highest  type  of  electrically- 
driven  Fans  yet  produced.  Everything  that  experience  has  taught  and  that 
skill  and  care  in  manufacture  can  achieve  has  been  incorporated  in  these  Fans. 
Honestly  built  by  a  strong  company,  "Standard"  Fans  still  remain  far  in  ad- 
vance in  the  field  of  electrical  engineering. 

All  Fans  are  made  with  tools  and  gauges  of  the  American  Standard  inter- 
changeable plan,  and  should  any  part  of  a  Fan  ever  wear  out  in  service  or 
break,  it  can  be  identified  by  the  number  of  the  Fan  Motor,  and  a  new  part 
may  be  obtained  from  the  factory  with  perfect  assurance  of  its  fitting  when 
received. 

The  experience  of  previous  seasons  has  shown  the  necessity  of  the  dealers  having 
a  large  and  complete  stock  of  these  Fans  on  hand,  in  readiness  for  the  heavy 
demand  of  the  warm  months  and  we  suggest  that  you  place  your  orders  now. 

Mainer  Electric  Co.,  Limited 

WINNIPEG,  MAN.  EDMONTON,  ALTA. 


The  Largest  Electrical  Supply  House  in  the  West 
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ELECTRICAL  SHEETS 

Apollo  Special 

U.S.  Electrical    American  Armature 

High   Grade    Electrical    Sheets  of 

High  Grade  Electrical   Sheets  for          Good  grade,  especially  suitable  for 

Silicon  Alloy  Steel,  patented.  High- 

Transformers and  high  class  Elec-         intermediate  operating  and  for  large 

est  electrical  efficiency;  for  Trans- 

trical machines,  especially  prepared         slow  speed  machines.  ' 

formers,     Dynamos    and  Motors. 

to  show  low  magnetic  losses  with 

Minimum  heating,  maximum  capaci- 
ty, non-aging. 

minimum  aging  tendencies. 

Manufactured  by 

The  American  Sheet  &  Tin  Plate  Company 

Pittsburgh,  Pa. 

B.  &  S.  H.  THOMPSON  &  COMPANY,  LIMITED 

CANADIAN  SALES  AGENTS 

MONTREAL 

TORONTO 

Transportation  Building 

Traders  Bank  Building 

=LISTER-BRUSTON= 

AUTOMATIC  ELECTRIC  LIGHTING 
AND  PUMPING  INSTALLATION 


Protected  by  Patents 
all  over  the 
world. 


SELF-STARTING 
SELF-STOPPING 


Write  for  Catalogue  and  Full  Particulars  to 

R.  A.  LISTER  &  COMPANY,  LIMITED 

Winnipeg  TORONTO  St.  John,  N.B. 
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Power  Cables 


Manufactured  by  British  Insulated  &  Helsby  Cables,  Limited 

PAID-UP  CAPITAL,  $8,500,000.00 
Head  Office  :  Prescot,  Eng.       Works  at  Prescot,  Helsby  and  Liverpool 


Write  for 
illustrated 
catalogues 


Illustration 
actual  size 
of  cable 


500,000  CM.,  Three-Conductor,  Paper-Insulated,  Lead-Covered,  Double-Steel- 
Wire  Armoured  Cable,  supplied  to  The  Toronto  Power  Company  to  the  specifi- 
cation of  The  Pearson  Engineering  Corporation  of  New  York  City. 

Working  Pressure  12,000  Volts 

Sole  Canadian  Representatives  : 

Canadian  British  Insulated 

Company,  Limited 

Montreal 
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Announcement 

We  take  this  opportunity  of  announcing  that  we  have  acquired  the  rights,  and  are  pre- 
pared to  supply  in  Canada  and  Newfoundland  the  manufactures  of  the  well  known  firm  of 

BROWN,  BOVERI  &  CO.,  LIMITED 

Works — Baden,  Mannheim,  Paris,  Milan,  Christiana,  Vienna 

Leading  Specialties 


steam  Turbines,  with  Condensing  Plants. 
Turbo  Alternators  and  Direct  Current 

Turbo  Generators. 
Turbo  Blowers  and  Turbo  Compressors. 
Polyphase  and  Single  Phase  Plants  and  Switchgear. 


Electrical  Mining  Machinery. 
Electric  Haulage  for  Trunk  and  Branch  Lines. 
Special  Motors  tor  the  Paper-Making  and  Textile  Industries- 
Phase  Compensators  or  Advancers. 
Automatic  Voltage  Regulators. 


Messrs.  Brown,  Boveri  supply  complete  Turbo-Generating  Plants  and  have  already  put  into  commission  over  1,000  such 
units,  each  consisting  of  Turbine,  Generator,  Condenser  and  Pun  ps.    The  illustration  shows  such  a  unit,  of  28,000  H. P. 


BROWN,  BOVERI  Turbo  Generator  unit  of  28,000  H.P. 


Send  particulars  of  your  requirements  to 

THE  CANADIAN  CROCKER- WHEELER  CO,  LIMITED 

Head  Office  and  Works,  ST.  CATHARINES,  ONT. 

Branch  Offices,  TORONTO,  MONTREAL  and  VANCOUVER 
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The 
Design  of 


CROCKER  -  WHEELER 


Induction  Motors 


includes 


Heavy  Shafts 

Large  Journals 

Lumen  Bearings 
Ideal  End  Ring  Construction 
High  Power  Factor 

Excellent  Efficiency 


Our 
Starter 
with 
Oil  Immersed 
No  Voltage 
Release 


THE  CANADIAN  CROCKER- WHEELER  CO.,  LIMITED 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 
HEAD  OFFICE  AND  WORKS  :  DISTRICT  OFFICES  : 

ST.  CATHARINES,  ONT.  MONTREAL,  QUE.    TORONTO,  ONT.    VANCOUVER,  B.  C. 
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The  C.  P.  R.  Shops  at  Ogden,  Alta. 


GALVADUCT 
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Royal  Trust  Buiidinc,  Montreal 


From  immense  industrial 
buildings  and  shops  to  the 
private  residence,  Galvaduct 
and  Loricated  conduits  will  be 
found  the  best  and  safest  chan- 
nels through  which  to  carry 
electric  wiring. 

All  the  buildings  shown  in 
this  advertisement  are  equip- 
ped with  the  above  conduits. 


Always  specify  Gal- 
vaduct or  Loricated.  || 

CONDUITS  COW 


TORONTO 


C.  p.  R.  Hotel  at  Calgary.  Alia. 
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All  wiring  carried  in  "Galvaduct" 


LORICATED 


"GALVADUCT "-the  most 
perfect  interior  construction 
conduit  on  the  market,  rec- 
ognized as  the  standard  of 
high  quality. 


LORICATED"— a  high 
class  interior  construction 
conduit  of  the  enamelled 
type,  proof  against  acid  or 
other  corrosive  agents. 


If  your  jobber  cannot 
supply  you   write  us. 


PANY  UMITED 


MONTREAL 


Sir  Henry  Pellatt's  Mansion,  Toronto 
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World  Building,  Vancouver 
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NEWTYPE 

BERGMANN 
LAMPS 

(Tungsten  Filament) 

The  Unbreakable  Kind 

Are  Now  Ready  for  Delivery 

We  guarantee  delivery  to  you  in  good  condition 

EXCLUSIVE  CANADIAN  DISTRIBUTORS 


Pwj        -wr  w  w  329  CRAIG  STREET  WEST 

.    O.    lVLn.iIN     CU.,       MONTREAL,  P.Q 


LIVE  AGENTS  WANTED  ALL  OVER  CANADA 


LIMITED 


The  Devoe  Electric  Switch  Company 

Manufacturers 

We  design  and  manufacture,  Switchboards,  Panel  boards,  Cabinets,  Switches  and  Iron  Boxes  of  every  description. 
Quotation  promptly  made  upon  request  when  drawing  or  sufficient  data  are  submitted. 


*~  MONTREAL  I 


Cut  No.  343 


Cut  No.  2005 


Cut  No.  268 


Cut  No  205 


Write  for  catalog  No.  6.       Send  us  your  specifications. 

OFFICE  and  FACTORY,  157  Craig  St.  West,  MONTREAL 


ALUMINUM 
CONDUCTORS 


Transmission 
Lines 


Railway 
Feeders 


Ingots, 
Wire 


Sheets 
Rod 


Castings, 
Tubing 


Special  Shapes  Fabricated  Articles 


Users  of  Aluminum  Conductors 

Hydro-Electric   Power  Commission  of  Ontario. 

City   of  Winnipeg,  Manitoba. 

Shawinigan  Water  and    Power  Company. 

British  Columbia  Electric  Railway  Company,  Vancouver 

Vancouver  Island   Power  Company,   Vancouver,  B.  C. 

City  of  Nelson,  B.  C. 

Nipissing  Power  Company,  Limited,  North  Bay,  Ontario. 
Seymour  Power  &  Electric  Company,  Ltd.,  Campbellford,  Ont. 
Simcoe  Railway  &  Power  Company,  Limited,  Midland,  Ont. 
Porcupine  Power  Company,  Limited,  Porcupine,  Ontario. 


Complete  information  on  request 


Northern  Aluminum  Co. 

Limited 

1305-6  Traders  Bank  Bldg.       -       Toronto,  Ontario 
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The  Use  of  a  Rectifier 
Makes  Pictures  More  Brilliant 

It  is  a  well  recognized  fact  that  for  the  projection  of 
pictures,  the  direct  current  arc  lamp  is  far  superior 
to  the  lamp  using  alternating  current.  The  light  is 
more  steady  and  intense,  and  a  far  greater  propor- 
tion of  the  light  is  directed  toward  the  lens. 


The  ordinary  light- 
ing circuit  furnishes 
alternating  current 
only,  but  by  using  a 
C-G-E  Mercury  Arc 
Rectifier,  this  alter- 
nating current  is 
changed  into  direct 
current. 


The  use  of  the  rec- 
tifier makes  possible 
much  more  brilliant 
pictures  than  can  be 
obtained  when  alter- 
nating current  is  used 
in  the  lamp. 


Motion  Picture  Rectifier 


The  operation  of  the  rectifier  is  easy  and  its  use 
decreases  the  cost  of  the  electricity  consumed  at  the 
same  time  that  it  improves  the  quality  of  the  pictures. 

Write  our  nearest  office  for  Booklet  B-3107  giving 
the  results  of  comparative  tests  on  projection  lamps 
using  alternating  and  direct  current,  and  explaining 
the  operation  of  the  rectifier. 

Canadian  General  Electric  Co.,  Limited 

Head  Office:  TORONTO 


Montreal  Halifax  Ottawa  Fort  William  Winnipeg  Calgary  Vancouver  Victoria 

Cobalt  Regina  Edmonton  Porcupine  Saskatoon  Nelson  Prince  Rupert 
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F  13-A  with  separate  ironing  stand. 


Guaranteed 


F  13-B  witli  permanent  heel  stand. 


Flat  I 


rons 


WITH 


Calorite  Leaf  Heating  Units 

Each  of  these  models  is  the  Calorite  Leaf  Unit 
design — the    recognized    standard    of   four  years. 

The  only  difference  between  these  two  irons  is 
that  the  F.  13  B.  iron  has  a  permanent  attached 
heel  stand. 

Our   nearest    District    Office    will    gladl)'  furnish 
further  information,  and  latest  Prices. 

Canadian  General  Electric  Co.,  Limited 

Head  Office  :  TORONTO 

Montreal  Halifax  Ottawa  Fort  William  Winnipeg  Calgary  Vancouver  Victoria 

Cobalt  Regina  Edmonton  Porcupine  Saskatoon  Nelson  Prince  Rupert 
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Canadian  General  Electric  Co.  Limited. 

HEAD  OFFICE,  TORONTO. 


1 


Canadian  Allis- Chalmers,  limited. 
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A  SILENT 
WATCHMAN 


The  modern  C.G.E.  compensat- 
or does  more  than  start  the  motor 
—it  protects  the  motor  at  all  times. 

It  protects  the  motor  during 
starting — for  the  switch  handle  can- 
not possibly  be  thrown  to  the  run- 
ning side  unless  it  is  first  thrown  to 
starting  position. 

It  protects  the  motor  when  cur- 
rent is  thrown  off  and  on  the  line, 
for  the  no-voltage  trip  returns  the 
starting  handle  to  "off"  position 
whenever  the  line  voltage  is  off. 


It  protects  the  motor  when  oper- 
ating because  the  overload  relay 
can  be  readily  adjusted  for  any 
load  the  motor  will  stand,  and  is  readily  reset  without  the  delays  in 
production  and  excessive  expense  which  follow  the  use  of  fuses. 


CR-117  Compensator  with  overload  release,  for 
controlling  squirrel  cage  induction  motors 


OUR  NEAREST  DISTRICT  OFFICE 
WILL  GLADLY  FURNISH  YOU 
WITH  FURTHER  PARTICU- 
LARS AND  PRICES. 


Overload  relay  panel  with  enclos- 
ing cover  removed 


Canadian  General  Electric  Co.,  Limited 


Head  Office:  TORONTO 


Montreal  Halifax  Ottawa  Fort  William  Winnipeg  Calgary  Vancouver  Victoria 

Cobalt  Regina  Edmonton  Porcupine  Saskatoon  Nelton  Prince  Rupert 
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Mechanical  Felt  Goods 

Now  Made  in  Canada 


In  our  Brooklyn,  New  York,  factory  we  have  specialized  for  years  on  the 
production  of  felt  goods  for  all  mechanical  uses,  and  have  there  the  largest, 
best  and  most  complete  plant  of  its  kind. 

At  Gananoque,  Ontario 

we  have  established  a  factory  thoroughly  equipped  with  special  machinery — 
our  own  die  shop — a  force  of  expert  workmen  —all  carefully  systematized 
for  cheaply,  accurately  and  promptly  producing  every  variety  of  felt  goods 
for  the  Canadian  trade. 


//  its  made  of  felt  ask 


The  Booth  Felt  Co.,  Limited 

Gananoque,  Ontario 
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The  Accuracy  of 

C.  &  H.  Meters 

is  due  to 

their  Fine  Mechanical 
Construction 

-"  Every  detail  in  the  design  and  manufacture  ofC.&H. 
Meters,  from  the  delicate  recording  apparatus  to  the 
pressed  steel  or  glass  casing,  represents  the  highest  attain- 
ment of  expert  engineers.    Hence  their  unerring  accuracy. 


Single,  two  and  three 
Phase  Meters.  Also 
prepayment,  Two-Rate 
Meters  and  Time 
Switches. 


Single  Phase  Meter 


Polyphase  Meter 


Guaranteed  to  register 
accurately  for  any 
Frequency,  Voltage, 
Current  or  Power 
Factor. 


Prepayment  Meter 

The  Profit  or  Loss  in  the  distri1)iitiun  of  your  current  is 
controlled  entirely  by  the  efficiency  or  inefficiency  of  your  meter 
service.  The  sHghtest  defect  may  mean  the  h>s^  of  much  cur- 
rent and  subsequently  many  dolhirs  of  your  profits. 

C.  &  H.  Meters  start  on  an  exceptionally  small  load  and  are 
accurate  and  reliable  on  heavy  loads  of  constant  and  long-  dura- 
tion. 

Every  instrument  undergoes  a  rigid  testing  and  examina- 
tion before  being  shipped  and  we  guarantee  them  against  all 
defects  in  material  or  workmanship. 

While  attending  the  convention  of  the  Canadian  Electrical 
Association  at  Toronto  drop  in  at  our  warerooms  and  let  us 
demonstrate  to  you  the  qualities  of  C.  &  H.  IMeters. 

Chamberlain  &  Hookham 
Meter  Co.,  Ltd. 

120  Richmond  St.  W.     Phone  M.  7791 

TORONTO,  ONTARIO 
Spencer  &  Aspinall,  617  New  Birks  Bldg.,  Montreal,  P.Q. 
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Where  QUALITY  counts  in 

WIRES 

AND 

CABLES 


BRAND 


BARE  and  INSULATED  WIRES, 

RAILWAY  and  POWER  FEEDER  CABLES 
in  Copper  or  Aluminum. 

COPPER  TROLLEY  WIRE 
COPPER  CLAD  WIRE 
(Duplex  Metals) 

GALVANIZED  STEEL  STRAND 
GUY  WIRE 

Stocks  of  wire  and  cables  carried  at 
Toronto,  Montreal,  Winnipeg  and 
Vancouver. 

Canada 
Wire  &  Cable  Co.,  Limited 

1160-1170  Dundas  Street 

Toronto,      -  Canada 

Sales  Agents  : 

Roper,  Clarke  &  Co.,  Limited  Macdonald,  Marpole  Co.,  Limited 

Montreal  Vancouver 

A.  E.  Esiing.  Scott  Block  Messrs.  Gorman,  Clancy  &  Grindley, 

Winnipeg  Calgary  and  Edmonton  Limited 


5^: 


T  HE    EL  E.  C  T  R  I  C  A  L    X  T-:  VV  S 


77 


New  Code 

Rubber  Covered 

WIRES  I  CABLES 


Manufactured  in  accordance  with  the 
specifications  of  the  National  Board 
of  Fire  Underwriters. 


SPECIFY 


BRAND 


All  our  new  code  wire  is  inspected 
by  the  Underwriters  Laboratories, 
Inc.,  and  have  their  inspection  tags 
attached. 

Price  list  and  discounts  on  applica- 
tion to  head-office  or  nearest  agent. 

Large  stock,  from  which  we  can  make 
prompt  shipments,  carried  at  Toronto, 
Montreal,  Winnipeg  and  Vancouver. 


Canada 
Wire  &  Cable  Co.,  Limited 

1160-1170  Dundas  Street 

Toronto,       -  Canada 


Roper,  Clarke  &  Co.,  Limited 
Montreal 
A.  E.  Esling,  Scott  Block 
Winnipeg 


Sales  Agents  : 

Macdonald,  Marpole  Co.,  Limited 
Vancouver 
Messrs.  Gorman,  Clancy  &  Grindley, 
Calgary  and  Edmonton  Limited 
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Two  Profitable  Lines  for 

Live  Electrical  Dealers 

Indispensible  to  any  household 
where  there  is  electric  current 

The  FOEN 

Electric  Hot  and  Cold 
Air  Producer 

A  very  practical  and  economically  oper- 
ated instrument  which  may  be  put  to  a 
hundred  different  uses  by  the  modern 
housewife.  It  is  also  being  extensively 
used  by  photographers,  barbers,  hair- 
dressers, physicians,  printers,  furriers, 
shoe  shine  parlors,  etc.,  etc. 

The  "  Foen  "  never  breaks  down  or 
needs  repairs  ;  can  be  operated  at  very 
slight  cost.  It  gives  a  strong  flow  of 
odorless  hot  or  cold  air  immediately 
after  connection.  It  is  absolutely  relia- 
ble and  safe  in  operation. 

One  of  the  newest  electrical 
appliances  on  the  market,  yet 
one  of  the  most  popular. 


" SANAX  " 

Vibrator 

Recommended  by  leading  physi- 
cians as  an  aid  to  health — keeps 
the  body  in  perfect  health — is  also 
a  great  aid  in  the  treatment  of 
rheumatic  affections. 

An  indispensible  instrument  for 
any  household. 

Strong,  Handsome  and  Scientific 
in  construction,  simple  and  relia- 
ble, can  be  operated  by  anyone. 
May  be  attached  to  any  lamp 
socket  and  operated  at  a  very 
slight  cost. 

Sells  at  a  very  low  price  and  is 
within  the  reach  of  every  current 
user. 


Attractive  design, 
neat  finish  ;  made 
almost  entirely  of 
aluminum  and 
weighs  only  thirty 
two  ounces. 


Two  of  the  Quickest  SelHng  Specialties  on  the  market 


Write  TODA  Y  for  Prices  and  Full  Particulars 

Canada  Sanax  Company,  Limited 

Phone  College  7588      TorOIltO,    Ontario         237  College  Street 
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You  Can  Save  Money 

By  Installing 

J«M  Fibre  Conduit 

"The  Conduit  You'll  Eventually  Buy" 


The'Soiithcrn  (California  Kdison  Co.,  of  Los  AngcleK.,  Cal.,  in- 
stalling SO.OOO  feet  of  .'JJ^-incliStylc  "J".J-M  Fibre  Conduit  on 
North  Los  Anffclcs  St..  running  underground  from  East  Fourth 
St.  to  the  Plaza  1.5.000-volt  caVjlcs  to  be  used. 


;ntday  engineering  practice  requires  water- 
"  ducts  in  underground  systems  of  distribution. 

In  addition  to  being  waterproof,  J-M  Fibre  Conduit  is  light  in  weight, 
thereby  reducing-  the  cost  of  freight,  handling,  hauling  and  installing. 

Has  a  smooth  bore  and  eliminates  abrasions  of  the  cable  sheath. 

Affords  best  protection  to  the  cables  from  stray  currents  and  electrolytic 
action. 

Furnished  in  socket,  drive,  sleeve  and  screw  joint,  together  with  fittings 
and  bends  to  meet  all  conditions  of  service.  Standard  tubes  two  inches  to 
four  inches  in  diameter;  fifty-four  inches  and  sixty  inches  long. 

Quick  shipments.       Write  our  nearest  branch  for  full  information  and  prices. 

THE  CANADIAN  H.  W.  JOHNS-MANVILLE  CO.,  LIMITED 


Manufacturers  of  Asbestos 
and  Magnesia  Products 


Asbestos  Roofings,  Packings, 
Electrical  Supplies,  Etc. 


TORONTO 


MONTREAL 


WINNIPEG 


VANCOUVER 


Everything  Electrical 


Moloney  High  Efficiency  Transformers 

Pass  &  Seymour  Specialties 
Rigid  and  Flexible  Conduits  and  Fittings 
Chicago  Fuses 
Harvey  Hubbell  Specialties 
Carbon  and  Tungsten  Lamps 


Large  stocks  and  prompt  shipments  are  also  specialities  with  us. 

Central  Electric  &  School  Supply  Co.,  Ltd, 

36  Adelaide  St.  West,  Toronto 


So 
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To  Thoroughly  Rust-Proof 

the  metal  parts  entering  into  our  product  we  use  the  sherardizing  process  carried  on  at 
our  own  plant  at  the  Victor  works. 

This  protection  is  applied  to  metal  insulator  pins,  suspension  insulator  clamps  and 
insulator  parts,  etc. 

All  metal,  before  sherardizing,  is  thoroughly  sand  blasted  ensuring  that  the  coating  of 
zinc  is  applied  to  dry,  clean,  bright  metal. 

The  rust-proofing  of  threads  possible  by  this  process  is  particular  valuable  as  applied  to 
iron  insulator  pins  and  the  bolts  of  clamps  for  "Victor"  suspension  insulators. 

We  can  assure  our  customers  that  the  quality  of  sherardizing  done  by  us  will  not  fall 
below  the  standard  set  and  maintained  for  our  other  products. 

The  Locke  Insulator  Mfg.  Co.,  Victor,  N.  Y. 


OR 


Engineering  Equipment  and  Supply  Company 

410  St.  James  Street 
MONTREAL,  QUE. 


The  "Stave -Arco" 

Flaming- Arc-Lamp 


The  Last  Word  on  Flame  Lamps 

Guaranteed  100  hours  per  trim 

Economy  of  Operation 

Highest  Efficiency 

Highest  Candle-Power 
The  Lamp  for  Outdoors  as  well  as  Indoors 

—ALSO— 

Locke  High  Tension  Insulators 
Line— Construction— Materials 
Central  Station  Apparatus 
Power  and  Lighting  Supplies 
Overhead  Railway  Materials 

Write  Us 

Engineering  Equipment  &  Supply  Co. 

410  St.  James  St.  -  Montreal 

Telephones:  Main  2242-2243 
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G.  M.  Gest 


Conduit 
Engineer  &  Contractor 


Power  Building 
Montreal 
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Monarch  Electric  Co. 

St.  Lambert,  P.Q. 


PHONE: 

Main  3988, 
Montreal  Exchange 


Limited 


We  are  Switchboard  Specialists  with  extensive  operating 

and  manufacturing  experience 

Nothing  too  large  or  too  small  to  interest  us 

We  also  make  Sockets,  Rosettes,  Lamp  Guards,  Trolley  Brackets,  Special  Trans- 
formers, Instrument  Transformers,  Etc.,  Etc. 


f1 
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Economical 
Construction 


Wl 


th 


B.  &  K.  Specialties 


A BIG  saving  in  construction  cost  can  be  saved 
by  using  B.  &  K.  Specialties  because  of 
their  low  cost,  efficiency.,  durability  and 
labor-saving  qualities.  Many  of  the  largest 
companies  have  adopted  B.  &  K.  line  material 
because  of  its  proven  merit. 

B.  &  K.  Brackets  and  Hangers  are  superior  to  all 
others  for  these  very  good  reasons : 

1.  Being  scientifically  proportioned  pressed 
steel  every  fraction  of  weight  is  doing  something. 

2.  The  lo-inch  Hook  will  sustain  the  weight 
of  a  200-lb.  man  when  using  the  hooks  as  a  means 
of  emerging  from  a  man-hole. 

3.  The  electrically  welded  heel  makes  it  a 
one-piece  hook. 

4.  No  disturbing'  of  cable  in  setting  up,  as  a 
vertical  movement  of  only  5/16  of  an  inch  is  re- 
quired to  insert  the  bracket. 

5.  Due  to  the  generous  bearing  surface,  the 
tendency  of  the  lead  sheathing  to  cold  flow  is 
eliminated. 

6.  Having  slots  pierced  in  racks  in.  to 
centers  gives  a  great  range  of  positions. 

7.  Having  ofi^set  in  lower  end  of  rack  allows 
for  extending  the  rack  without  using  additional 
bolts,  making  thereby  one  continuous  rack. 

8.  The  entire  process  of  manufacture  is  one 
of  dies,  producing  a  system  of  interchangeability 
that  creates  uniformity  on  the  job. 

9.  Due  to  the  enormous  production  per  day 
of  pressed  steel  articles,  we  can  produce  this  brac- 
ket lower  in  cost  than  any  other  on  the  market. 

Send  to  us  for  Catalogue  and  Prices. 

BARNES  &  ROBERT 

MFG.  CO. 

New  Haven,  Conn. 
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Write 
for  a  copy 

of  our 
Illustrated 
Catalogue 


ARE  YOU  READY 
for  the  FAN  season? 


The  time  is  here  and  if  you 
have  not  already  laid  in  your  sup- 
ply, do  not  delay.  Send  in  your 
order  to-day.  We  have  a  good 
supply  from  which  we  can  make 
prompt  shipment. 


C.  &  W.  Fans  produce  a  steady  in- 
vigorating breeze  and  you  can  depend 
upon  them  giving  your  customers  com- 
plete satisfaction.  They  are  reliable 
and  do  not  wear  out  in  a  season. 

We  have  a  complete  stock  in  all  sizes, 
in  direct  or  alternating  current  motors, 
consisting  of  oscillating  and  stationary 
desk,  wall  and  ceiling  fans.  The  de- 
signs are  neat  and  attractive,  the  work- 
manship perfect.  They  are  noiseless  in  operation  and 
superior  in  every  way  to  any  thing  heretofore  shown. 

C.  &  W.  Fans  will  be  more  popular  than  ever  this 
season.     If  you  have  not  already  ordered,  do  so  to-day. 

Chapman  &  Walker,  L  mited 


Our 

Prices 
Are 
Right 


118-120  Richmond  Street  West 

Toronto,  Ontario 


VANCOUVER 


WINNIPEG 


MONTREAL 
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BUTTERFLY  VALVES 

AND  ALL  AUXILIARY  APPARATUS  FOR  COMPLETE 

HYDRAULIC  TURBINE  PLANTS 


BUTTERFLY  VALVE  8  ft.  DIAMETER 
Part  of  the  hydraulic  equipment  built  by  us  for  Price  Bros. 


These  Butterfly  Valves  have  suspended  ball  bearings  and  are 
easily  operated  as  the  disc  is  practically  in  balance.  They  are 
thoroughly  tested  in  the  shop  to  ensure  a  close  fit. 

WORKS  :— MONTREAL   and  TORONTO 

CANADIAN  ALLIS-CHALMERS, 

LIMITED 

Sales  Offices  :  Halifax,  Montreal,  Ottawa,  Toronto, Cobalt,  Porcupine,  Fort  (Viliia-n,  Wimipeg,  Regina.  Saskatoon, 
Calgary,  Edmonton,  Nelson,  Vancouver,  Victoria,  Prince  Rupert 
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SIEMENS    BROS.    DYNAMO  WORKS 


SIEMENS    BROS.    &  CO. 


SIEMENS 


SIEMENS    -    S  C  H  U  C  K  E  R  T  W  E  R  K  E 


SIEMENS    &     H  ALSKE 


S 
I 

E 
M 
E 
N 

S 


Siemens'  1320  H.  P.  Electric  Hoisling  Engine  supplied  and  installed  for  the  Dominion  Coal 
Company,  Cape  Breton.     Output  18S  tons  per  hour  from  a  5000  ft.  slope. 

In  addition  to  the  large  amount  of  generators,  motors,  transformers  and  switching  apparatus  which 
we  have  delivered  in  Canada,  we  have  supplied  or  on  order  the  following  electric  hoisting  engines: — 


1—1900  H.P.,  Dominion  Coal  Co.,  C.B. 
1—1900  H.P.,  Dominion  Coal  Co.,  C.B. 
1—1560  H.P..  Canadian  Collieries,  B.C. 
1—1320  H.P.',  Dominion  Coal  Co.,  C.B.  (in  operation) 


1—750  H.P.,  Canadian  Collieries,  B.C. 

1—450  H.P.,  Acadia  Coal  Co.,  N.S.  (in  operation) 

1—450  H  P.,  Acadia  Coal  Co.,  N.S.  (in  operation) 


The  Siemens  Companies  undertake  the  complete  electrical  equipment  of  generating  plants,  mines, 
mills  and  factories  of  every  description.    Complete  substations  equipped  up  to  110,000  volts. 


Siemens  Company  of  Canada^  Limited 


HEAD  OFFICE 
Transportation  Building 


MONTREAL 


STANDARD  BANK  BUILDING 
TORONTO 


BRANCH  OFFICES: 


McARTHUR  BUILDING 
WINNIPEG 
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Vol.  22  Toronto,  June  15,  1913  No.  12 


Our  Special  Convention  Number 

While  no  special  effort  has  been  made  to  feature  Toronto 
in  our  convention  issue,  it  has  happened  that  a  number  of 
interesting  developments  at  present  under  way  in  the  city 
have  just  reached  that  stage  where  descriptions  are  of  special 
interest  to  electrical  readers.  As  a  result  this  issue  contains 
the  description  of  the  unusual  equipment  being  installed  in 
Sir  Henry  Pellatt's  house,  a  review  of  the  situation  with 
reference  to  municipal  railway  extensions  which  are  con- 
siderable at  the  present  moment,  and  also  an  article  of  much 
interest  describing  the  electrical  eciuipment  of  the  new 
Toronto  General  Hospital.  And  in  connection  with  this 
latter  it  may  be  said  here  that  Toronto  is  apparently  becom- 
ing the  home  of  quite  a  large  number  of  isolated  generating 
plants,  recent  numbers  of  the  Electrical  News  having  de- 
scribed two  of  them,  very  modern  installations  in  the  head 
office  buildings  of  the  Bank  of  Toronto  and  of  the  Canadian 
Pacilic  Railway  Company  respectively.  '  There  is  much  food 
for  thought  on  the  installation  of  isolated  plants  in  a  city  so 
well  supplied  with  electric  energy  as  Toronto  is  by  both 
the  Toronto  Electric  Light  Company  and  the  Toronto 
Hydro-  electric  system,  and  it  would  api^ear  that  some  de- 
cidedly convincing  arguments  must  have  been  forthcoming  to 
justify  such  expensive  and  complete  private  installations, 
as  all  of  these  are,  in  the  face  of  very  favorable  central 
station  service  conditions.  What  these  arguments  may  be 
are  not  easily  evident  to  the  on-looker  but  these  institutions 
are  managed  by  business  men  and  it  is  unlikely  that  senti- 
ment would  play  any  important  part  in  a  matter  of  the  kind. 

We  would  also  like  to  draw  the  attention  of  our  readers 
to  the  matter  submitted  in  this  issue  in  our  advertising  col- 


umns, 'i  lu'  advertisers  include  iiractically  the  whole  lield 
of  reliable  electrical  equipment,  each  representin)^  in  liis 
own  particular  line  the  best  in  the  way  of  manufacturing 
and  manufactured  supi)lies.  Much  thought  and  expense  has 
been  incurred  by  our  advertisers  in  placing  before  you,  in 
an  intelligible  form,  in  a  few  spicy,  condensed  sentences, 
the  most  iin])ortant  features  in  connection  with  their  pro- 
ducts, and  the  perusal  of  these  pages  alone  has  an  educa- 
tive value  that  cannot  be  obtained  elsewhere  in  the  same 
limited  space  or  by  the  expenditure,  on  the  readers'  part  of 
so  little  time  and  energy.  .As  Canadians,  we  are  proud  to 
be  able  to  print  these  important  announcements  which  tell 
in  such  emphatic  terms  of  Canada's  industrial  prominence 
and  stability. 


Canadian  Electrical  Association 

Your  attention  is  once  more  called  to  the  dates  June 
25,  26  and  27,  when  the  Canadian  Electrical  Association  will 
meet  in  convention  in  Toronto  to  hear  and  discuss  papers 
dealing  with  the  various  phases  of  commercial  and  technical 
electrical  developments  of  the  past  year.  We  understand 
that  matters  of  importance  relative  to  the  reorganization  of 
the  association  will  also  be  introduced  and  it  is  urged  that 
the  outcome  of  this  discussion  will  only  be  satisfactory  in 
proportion  as  the  attendance  is  representative  and  the  dis- 
cussion general  and  complete. 

A  cordial  invitation  is  extended  to  every  one  connected 
in  any  way  whatsover  with,  or  interested  in,  the  electrical 
industry  to  attend  this  convention. 

An  attractive  program  of  papers  has  been  arranged  as 
follows : — 

C.  E.  A.  Convention  Programme 

1.  "Provincial  Wiring  Rules  and  National  Electric 
Code,"  by  H.  F.  Strickland,  of  Hydro-electric  Power  Com- 
mission of  Ontario. 

2.  "Service,"  by  Stephen  L.  Coles,  of  The  Society  for 
Electrical  Development. 

3.  "Central  Station  .Advertising,"  by  D.  H.  McDougall, 
Assistant  to  General  Manager,  Toronto  Electric  Light  Com- 
pany. 

4.  "Underground  Distribution  for  Small  Cities,"  by  S. 
Bingham  Hood,  Toronto  Electric  Light  Company. 

5.  "Electric  Vehicles  from  the  Central  Station  Point  of 
View,"  by  C.  Rummel,  Manager  Light  and  Power  Depart- 
ment, British  Columbia  Electric  Railway  Company. 

6.  "Electricity  on  the  Farm,"  by  Jno.  C.  Parker.  Me- 
chanical and  Electrical  Engineer,  Roches'ter  Railway  and 
Light  Company. 

7.  "Integrating  Wattmeters  with  Maxiniuni  Demand 
Attachments,"  by  Mr.  H.  S.  Baker,  Ontario  Power  Company. 

8.  "Flame  Carbon  .^rc  Lamps,"  by  T.  J.  Pace,  Westing- 
house  Electric  &  Manufacturing  Compan\^  Pittsburg. 

9.  "Electric  Heating  and  Cooking  Devices,"  by  Mr. 
Rowley,  of  Pacific  Electric  Heating  Company,  Toronto. 

10.  "The  Electric  Vehicle,"  by  Stephen  G.  Thompson, 
of  Electric  Vehicle  .Association  of  .\merica. 

11.  "Pole  Type  Transformers,"  C.  E.  Sisson,  Cana- 
dian General  Electric  Company. 

12.  "Magnetite  Street  Lighting,"  by  W.  E.  Young. 
Canadian  General  Electric  Company. 

13.  "Performance,  Repairs,  Maintenance  and  Cost  of 
Operation  of  Graphic  Meters,"  by  G.  D.  Gratton.  Electric 
Power  Company. 

The  convention  will  be  held  in  the  C.  &  M.  building. 
College  street,  of  the  University  of  Toronto.  Arrangements 
have  been  made  in  the  usual  way  for  transportation.*  Hotel 
accommodation  may  be  reserved  by  application  to  Mr.  W.  F. 
Dean,  Chairman  Hotels  Committee,  c/o  C.  G.  E  .Co.,  King 
Street  West,  Toronto. 
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Toronto  General  Hospital  Plant 

The  new  Toronto  general  hospital  situated  on  College 
street  and  covering  an  area  of  approximately  nine  acres  is 
claimed  to  be  the  most  modernly  equipped  hospital  on  the 
continent.  While  this  is  true  with  respect  to  the  ecjuipment 
peculiarly  adapted  to  hospital  requirements  it  is  no  less  the 
case  from  the  point  of  view  of  its  electrical  appointments. 
The  following  article  will  outline  briefly  the  installation  of 
electrical  equipment  and  the  various  uses  to  which  it  is  put 
in  the  various  departments  of  this  great  hospital. 

The  various  departments  of  the  hospital  work  will  be 
isolated  more  or  less  in  their  own  buildings,  all  of  course, 
interconnected.  The  various  departments  will  include  the 
administration,  medical  and  surgical  sections,  facing  on  Col- 
lege street  and  the  pathological,  emergency  and  out- 
patients' sections  facing  University  avenue.  The  obstetrics 
building,  servants'  pavilion,  nurses'  home,  private  patients' 
home  and  the  power  house  occupy  two  sides  of  the  square. 
The  hospital  has  been  occupied  in  part  for  some  time. 

The  power  house  building  is  a  brick  and  fire-proof 
structure  40  ft.  x  136  ft.  A  brick  wall  divides  the  engine 
and  boiler  room.  The  boiler  room  is  68  ft.  x  40  ft.  with  the 
floor  set  16  ft.  below  the  street  level.  The  ceiling  and  floor 
of  the  engine  room  and  boiler  rooms  are  of  reinforced  con- 
crete. The  plant  is  now  operating  very  efficiently  under 
the  management  of  Mr.  Allan  Gibson. 

The  boiler  room  contains  four  Babcock  &  Wilcox  water 
tube  boilers  set  in  two  pairs  with  means  of  access  between 
them  from  front  to  rear.  Each  boiler  has  a  capacity  of 
500  h.p.  at  a  pressure  of  150  lbs.  The  boilers  are  fitted  with 
Murphy  automatic  stokers  and  Dutch  oven  settings.  Eight 
tons  of  coal  can  be  stored  on  the  top  of  each  furnace.  The 
coal  is  fed  mechanically  to  the  fires  by  means  of  two  8  h.p. 
vertical  engines,  one  being  fixed  at  the  extreme  end  of  each 
pair  of  furnaces.  Both  natural  and  forced  draft  are  used, 
the  latter  obtained  by  means  of  two  steam  driven,  90  in. 
Sturtevant  fans.  These  are  automatically  regulated  by  a 
Bushnell  damper  regulator. 


.  The  coal  is  carried  from  the  bunkers  to  the  bins  on  the 
top  of  each  furnace  by  means  of  an  electric  crane  supplied 
by  J.  L  Hepburn  &  Company.  This  crane  is  capable  of 
carrying  a  load  of  one  ton.  This  crane;  and  the  bucket  it 
carries  is  electrically  operated.  The  same  equipment  re- 
moves the  ashes  to  one  end  of  the  boiler  room,  from  which 
point  they  are  raised  by  a  TurnbuU  hydraulic  lift  to  the  street 
level  and  dumped  into  wagons  for  removal.  The  boiler 
room  also  contains  an  incinerator  for  the  disposal  of  refuse. 
This  was  supplied  by  Heenan  &  Froude.  In  this  incinera- 
tor, provision  is  made  for  feeding  the  refuse  which,  in  gen- 
eral, will  be  collected  in  special  closed  receptacles,  through 
a  charging  door  opening  placed  on  the  roof  of  the  furnace 
immediately  over  the  drying  hearth.  In  this  way  the  refuse 
will  be  discharged  instantaneously  into  the  furnace  without 
the  risk  of  its  coming  in  contact  with  the  operators. 

Generatoi'  Room 

The  generating  equipment  consists  of  four  units  of  125 
kw.  capacity  installed  by  the  Canadian  General  Electric 
Company.  The  generators  are  driven  by  Corliss  non-con- 
densing steam  turbines  2,400  r.p.m.  at  140  lbs.  pressure. 
The  generators  are  d.c.  multi-pole,  interpole,  three-wire, 
250  volt  type.  The  generator  armatures  are  air  cooled  by 
fans.  There  are  two  air  gap  commutators  on  each  machine 
and  the  two  a.c.  collector  rings  are  tapped  in  four  places  to 
the  coils  on  that  armature.  Leads  pass  from  the  collector 
rings  to  a  compensator  below  the  switchboard  and  the  end 
of  each  lead  connects  to  a  coil  immersed  in  oil.  From  the 
centre  of  this  coil  a  connection  leads  to  the  neutral  bus, 
which  will  care  for  25  per  cent,  out-of-balance  load. 

There  is  also  installed  a  motor  generator  set  of  125  kw- 
capacity,  the  motor  being  three-phase,  550  volt,  25  cycles, 
C.G.E.  type.  The  generator  is  similar  to  the  other  four,  a 
three-wire,  250  volt  machine.  This  will  be  operated  by  out- 
side current  in  emergency. 

Switchboard 

The  switchboard  is  made  up  of  eight  panels,  being  5 
generator  panels  and  3  distributing  panels,  which  supply 
light  and  power  to  the  various  buildings.  The  board  com- 
plete, is  20  ft.  long  by  7  ft.  6  in.  high.    Each  generator  panel 
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hour  turho-Ki  iierators  in  Toronto  General  Hospital  power  house— To  the  left  a  motor  generator— Switchboard  in  background. 
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carries  two  ammeters  and  one  watt  meter  as  well  as  two 
circuit  breakers  on  the  outside  leads.  The  three  distribut- 
ing panels  carry  one  graphic  recording  wattmeter.  At  the 
right  of  the  board  is  the  usual  pair  of  swing  voltmeters. 
Everything  in  connection  with  the  board  was  supplied  by 
the   Canadian   General   Electric  Company. 

The  generated  power  is  utilized  for  lighting  the  various 
buildings  and  also  for  operating  a  large  number  of  small 
motors.  When  the  motor  installation  is  complete,  there  will 
probably  be  close  to  CO  units,  varying  in  size  from  1  to 
10  h.p.,  distributed  at  various  points  throughout  the  building. 
At  the  present  time  there  are  about  51  motors  installed. 

The  majority  of  the  motors  will  be  used  to  operate  the 
ventilating  and  heating  system.  The  heating  of  the  various 
rooms  utilizes  both  the  direct  and  the  indirect  method,  that 
is,  certain  of  the  rooms  are  heated  directly  from  the  steam 
coils  while  others  are  heated  by  air  which  has  been  warmed 
by  passing  over  the  heated  coils.  In  certain  of  the  depart- 
ments the  air  is  washed  before  it  is  allowed  to  enter  the 
rooms.  For  example,  in  the  surgical  building  there  are 
three  sets  of  air  washing  equipments  and  in  the  adminis- 
tration building  three  sets;  also  there  is  one  in  the  operat- 
ing room,  two  in  the  private  patients'  department,  etc.  The 
air  washing  sets  consist  of  a  motor-driven  spraying  outfit 
which  keeps  water  continually  sprayed  over  the  air  which 
a  second  motor,  operating  a  fan,  draws  in  from  -the  out- 
side of  the  building.  This  air,  having  been  washed,  passes 
up  through  the  different  rooms  and  is  finally  exhausted 
through  roof  outlets  by  means  of  fans  installed  in  small  en- 
closures on  the  roof.  In  all,  36  fans  are  used  for  this  pur- 
pose, the  sizes  varying  from  3  to  10  h.p. 

In  the  boiler  room  two  motors  are  installed,  one  of  3 
h.p.  capacity  for  operating  the  Yale  &  Towns  electric  lift 
and  another  of  IJ^  h.p.  for  operating  the  traveller.  These 
are  both  controlled  from  the  floor. 

A  properly  equipped  repair  shop  will  later  be  fitted  up, 
the  various  lathes  and  other  equipment  being  driven  by 
belt  from  two  shafts,  each  to  be  driven  by  a  small  motor, 
probably  about  10  h.p. 

Though  the  main  refrigerating  system  which'  will  sup- 
ply ice  to  the  hospital  is  steam  operated,  there  is  one  small, 
approximately  one  ton,  unit  operated  by  a  5  h.p.  motor. 
The  motor  is  Crocker-Wheeler  type.  The  ice  to  be  manu- 
factured will  in  general,  be  turned  out  in  100  lb.  blocks,  but 
this  will  be  cut  into  convenient  sizes,  as  required  for  use, 
by  a  motor  driven  circular  saw.  A  number  of  ice  cream 
freezers  have  also  been  installed  and  these  too  will  be 
operated  by  a  1  h.p.  motor. 

In  the  kitchen  the  washing  of  dishes  will  be  attended 
to  electrically  and  also  in  the  nurses'  home.  In  each  of 
these  two  buildings  a  3  h.p.  motor  will  be  used  to  circulate 
hot  water  among  the  dishes  in  an  enclosed  tank. 

The  Laundry 

The  laundry  throughout  is  electrically  operated.  A  bat- 
tery of  washers  which  operate  almost  continuously  are  belt- 
ed to  a  shaft  driven  by  a  10  h.p.  C.G.E.  motor.  Two  centri- 
fugal dryers  are  operated  respectively  by  2  h.p.  and  5  h.p. 
Crocker- Wheeler  rpotors.  The  clothes  are  next  put  into  a 
dry  room  tumbler  operated  by  a  5  h.p.  Crocker-Wheeler 
motor.  The  final  drying  is  accomplished  in  a  larger  dry 
house  through  which  air  is  circulated  by  means  of  a  ^  h.p. 
motor.  The  largest  mangle  is  operated  by  a  3  h.p.  vari- 
able speed  Crocker- Wheeler  motor.  On  this  machine  a 
Cutler-Hammer  control  is  installed,  and  an  emergency 
switch  which  stops  and  reverses  the  machine  instantaneous- 
ly. Three  smaller  mangles  are  each  driven  by  5<2  h.p.  motors. 
The  bodies  of  all  these  mangles  are  electrically  heated. 
There  is  also  a  collar  and  cuff  ironing  machine  driven  by  a 
3/5.  h.p.  motor.  In  addition  the  laundry  is  equipped  with 
ten  large  electric  irons  operating  on  13.)  volts.  All  the 
motors  in  the  building  operate  on  3.50  volts. 


The  Elevators 

The  Turnbull  Elevator  Company  have  installed  eleven 
elevators  in  the  hospital,  all  of  the  direct-connected  electric 
type,  the  usual  worm  gear  construction  of  winding  machine 
being  adopted.  The  principal  feature  of  interest  in  con- 
nection with  these  elevators  is  the  control  system  adopted 
on  those  operating  in  the  medical  and  surgical  wings.  These 
elevators  are  provided  with  the  usual  car  switch  so  that 
they  may  be  operated  by  an  attendant  in  the  day  time,  and 
the  usual  signal  system  of  annunciator  connected  to  push 
Ijuttons  on  the  various  floors  is  also  provided.  Since  it  was 
desired,  however,  to  be  able  to  use  these  elevators  at  night 
without  the  use  of  an  attendant,  the  control  system  is  pro- 
vided with  a  transfer  switch  so  arranged  that  when  this 
transfer  switch  is  moved  from  one  position  to  the  other. 


Generator  and  distributing  board,  Toronto  General  Hospital 

the  car  switch  is  disconnected  and  an  automatic  control 
comes  into  action. 

The  pressing  of  the  button  at  any  one  of  the  landings 
which  previously  registered  a  call  on  the  annunciator,  now 
acts  to  operate  the  elevator  itself  and  the  car  automatically 
travels  to  the  floor  on  which  the  button  was  pressed,  and 
stops  there,  unlocking  the  door  automatically  to  allow  the 
waiting  passenger  to  enter. 

A  gang  push  button  is  provided  in  the  car  connected  in 
parallel  with  the  buttons  on  the  various  floors,  and  the 
pressing  of  any  particular  button  will  send  the  car  to  the 
corresponding  floor. 

An  interesting  feature  of  this  control  system  is  the 
means  taken  to  protect  against  accident  through  mis-use  or 
ignorance  on  the  part  of  the  person  using  the  elevator,  and 
to  protect  against  interference  by  other  parties  when  one 
person  has  secured  the  use  of  the  elevator.  Safety  switches 
are  provided  on  each  door  so  that  the  elevator  cannot  oper- 
ate unless  all  doors  leading  to  the  hatchway  are  closed. 
In  addition  to  this  a  safety  door  lock  system  is  provided. 
This  system  consists  of  a  solenoid  actuated  cam  on  the  car. 
normally  extended,  which  unlocks  the  door  at  which  the 
elevator  car  hapens  to  be  so  that  a  passenger  may  enter,  but 
as  soon  as  the  passenger  presses  the  button  in  the  car  or  at 
one  of  the  landings,  this  solenoid  draws  back  and  the  door 
automatically  locks  itself.  The  solenoid  remains  energized 
whenever  the  car  is  moving,  even  when  passing  the  diflterent 
floors,  with  the  result  that  all  the  doors  remain  locked  until 
the  car  arrives  at  the  desired  floor  and  then  only  the  door 
at  that  floor  is  unlocked.  The  collapsible  gates  on  the  car 
itself  are  also  connected  to  safety  switches  so  that  a  pas- 
senger cannot  operate  the  car  until  these  gates  have  been 
closed,  thus  protecting  occupants  from  danger  due  to  reach- 
ing out  of  the  car  in  passing  a  floor,  or  kicking  against  the 
passing  floors. 

The  person  using  the  car  is  protected  from  interfer- 
ence by  other  parties,  by  the  fact  that  all  other  push  but- 


go 
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ions  are  automatically  cut  ofif  by  the  pressing  of  any  one 
of  them  and  the  circuit  established  by  the  pressing  of  any 
button  is  maintained  by  a  corresponding  relay  on  the  con- 
troller. This  relay  is  connected  to  a  selector,  the  function 
of  which  is  to  send  the  car  down  when  the  car  is  above  the 
rtoor  for  which  the  button  was  pressed,  and  to  send  it  up 
when  the  car  is  below  that  floor.  This  selector  also  stops 
the  car  at  its  arrival  at  the  floor  by  opening  the  circuit  to 
the  reversing  magnet  switch. 

General  safety  has  been  provided  by  using  a  potential 
switch,  which  opens  the  supply  line  to  the  elevator  in  case 
of  drop  in  voltage,  or  if  any  of  the  ordinary  safety  devices 
operate,  such  as  the  slack  cable  switch  which  opens  in  case 
of  any  slackening  up  of  the  cable  or  crossing  of  cables  on 
the  winding  drum,  or  the  over  travel  limit  switch,  which 
would  operate  if  the  car  were  to  run  beyond  the  ordinary 
limits  of  travel  due  to  failure  of  the  ordinary  operating  limit 
switches. 

A  very  complete  nurses'  call  system  and  powerful  X-ray 
equipments  are  being  installed  by  Mr.  Geo.  J.  Beattie  and 
will  be  described  in  a  later  issue. 


Auxiliary  Plant  at  Penticton,  B.C. 

The  Municipality  of  Penticton,  B.C.,  has  recently  put 
into  operation  an  electric  distribution  system  covering  the 
whole  municipal  district,  comprising  an  area  averaging  two 
miles  wide  and  eight  miles  long.  The  district  being  largely 
devoted  to  fruit  growing  the  consumers  are  naturally  some- 
what scattered,  hence  the  choice  of  the  distribution  pressure 
of  4600  volts. 

Owing  to  the  difficulties  in  the  way  of  doing  the  work 
in  the  hills  the  water  power  plant  being  installed  by  the 
municipality  under  2300  foot  head,  could  not  be  completed 
in  time,  consequently  an  auxiliary  plant  was  decided  upon. 
This  has  now  been  completed  and  has  been  put  into  regular 
operation. 

The  power  house  is  a  plain  reinforced  concrete  struc- 
ture .35  ft.  X  35  ft.  X  29  ft.  6  in.,  situated  near  the  centre  of 
load  and  surrounded  on  three  sides  by  a  beautiful  grove  of 
evergreens.  The  motive  power  is  furnished  by  one  two- 
hundred-brake  horse-power  Mirrlees  Diesel  engine  supplied 
by  the  Canadian  Boving  Company.    The  engine,  which  will 


Power  House,  Penticton,  B.  C. 

ultimately  be  directly  connected  to  a  125  kw.  generator, 
is  temporarily  l)elted  to  one  of  the  generators  ordered  for 
the  water  power  plant,  the  overhung  impulse  wheel  being 
replaced  by  a  cast  steel  pulley. 

The  generator  was  manufactured  by  the  Lancashire 
Dynamo  Works  and  is  f)f  one  liundred  kw.  capacity  at  4660 


volts,  three  phase,  60  cycles,  and  has  its  exciter  directly 
connected.  The  speed  is  nine  hundred  revolutions  per 
minute. 

The  switchboard  was  supplied  by  the  Canadian  Westing- 
house  Company  and  consists  of  three  panels  of  black  marine 
fmish  slate.  The  switchboard  is  also  part  of  the  equipment 
for  the  water  power  scheme  and  includes  two  generator 
panels  with  one  main  line  panel.  This  switchboard  is  so  de- 
signed as  to  permit  of  the  addition  of  one  exciter  panel,  two 
generator  panels  and  one  feeder  panel  in  the  order  named 
on  the  right  of  the  present  panels. 

The  generator  switches  are  non-automatic,  The  station 
lightning  arresters  are  Westinghouse  type  "S"  low  equiva- 
lent. 

The  power  house  building  is  laid  out  to  accommodate 
two  200  B.h.p.  direct  connected  units  which  will  constitute 
a  permanent  reserve  station  for  use  in  connection  with  the 
completed  water  power  system. 

The  fuel  oil  storage  tanks  of  10,000  gallons  capacity  are 
located  one  hundred  feet  away  from  the  power  house,  con- 


Generator  and  exciter,  Penticton,  B.C. 

venient  to  a  spur  from  the  Kettle  Valley  Railway  and  at 
such  level  as  to  permit  of  unloading  the  tank  cars  by  gravity. 
The  cars  at  present  come  by  way  of  tlie  C.  P.  R.  to  Okan- 
agan  Landing  where  they  are  loaded  directly  on  a  car  barge 
and  towed  to  Penticton.  On  completion  of  the  Kettle  Val- 
ley Railway  through  to  Vancouver  this  haul  will  be  con- 
siderably shortened. 

An  interesting  feature  in  connection  with  the  hydro 
scheme  is  that  the  water  after  being  brought  eight  miles 
from  the  hills  to  the  water  wheels,  will  be  discharged  into 
the  domestic  water  supply  system  of  the  municipality  assur- 
ing a  supply  of  uncontaminated  water. 

The  distribution  system  is  of  standard  construction 
using  forty  foot  poles,  single  phase  primary  branch  circuits 
and  three  wire  secohdaries.  The  transformers  are  Canadian 
General  Electric  type  "H"  and  are  provided  with  howitzer 
type  fuses.  Owing  to  the  severe  lightmng  storms  encoun- 
tered in  this  district  the  lines  are  protected  every  mile  by 
Canadian  General  Electric  Company  "Multipath"  arresters 
grounded  to  the  water  pipes. 

The  street  lighting  is  Ijy  the  Westinghouse  series  ad- 
juster socket  system  using  tungsten  lamps  from  60  to  200 
candle  power.  The  lamps  are  spaced  one  hundred  feet  apart 
in  the  business  section,  and  two  hundred  feet  apart  in  the 
residential  section;  the  agricultural  section  is  provided  with 
lamps  only  at  corners  and  dark  places. 

The  service  was  inaugurated  with  one  hundred  and  fifty- 
six  connections  but  is  growing  rapidly  and  is  now  on  a 
sound  financial  basis. 

The  plant  was    officially     started     I)y    ex-reeve  Capt. 
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Stevens  in  the  presence  of  reeve  Foley-Bennet,  llie  coun- 
cillors and  a  representative  gathering  of  the  citizens.  The 
service  is  at  present  during  the  night  only,  a  full  twenty- 
four  hour  service  being  under  consideration  owing  to  the 
pressing  demand  for  electric  power  and  heat.  The  pole 
lines  were  Iniilt  l)y  the  Penticton  Electric  Company,  com- 
posed of  Messrs.  McDonald  and  Rowe. 

Mr.  F.  L.  McKeever,  M.I.E.E.,  is  superintendent,  lie 
lias  had  a  wide  experience  in  Great  Britain,  Germany  and 
the  East  Indies.  Mr.  F.  H.  Latimer,  C.E.,  of  Penticton,  is 
advising  municipal  engineer  with  Messrs.  Mather,  Yuill  & 
Company,  of  Vancouver,  consulting  engineers. 


New  Ottawa  Electric  Substation 

The  Ottawa  Electric  Company  have  just  opened  for 
operation  a  new  sub-station  on  Slater  street,  two  views  of 
the  interior  of  which  we  reproduce  herewith.  This  company 
lias  three  power  houses,  two  hydro-electric  and  the  third 
steam   turbine   driven.    Power  in   the   last   station   is  fur- 


Interior  Ottawa  Electric  new  substation. 

nished  by  water  tube  boilers  connected  to  VVestinghouse 
Parsons  turbines.  This  station  takes  care  of  peak  loads  in 
winter  and  may  be  used  in  case  of  accidents  or  when  it  is 
desired  to  close  down  one  of  the  hydraulic  units.  These 
two  stations  feed  their  power  into  the  central  station  at  a 
generating  voltage  of  2,200  where  it  is  stepped  up  to  12,000 


Interior  Ottawa  Electric  new  substation. 


volts  and  transmitted  by  underground  cables  to  the  sub- 
station on  .Slater  street.  At  this  station  it  is  stepped  down 
to  2,200  and  distributed. 

The  Slater  street  equipment  consists  of  Westinghouse 
oil-filled  water-cooled  transformers  of  1,500  kv.a.  capacity. 
.Sixteen  i)airs  of  feeders  pass  out  from  this  station  to  dif- 
ferent points  in  the  city.  The  out-going  distribution  is 
underground  for  from  1  to  dozen  blocks  from  the  sub- 
stations. This  prevents  crowding  of  wires  about  the  suJ.>- 
station.  It  also  permits  of  the  city  east  of  the  Rideau  Canal 
l)cing  supplied  without  a  single  wire  across  the  \ew  Plaza 
lietween  the  Chateau  Laurier  and  the  post  office.  The  new 
sub-station  is  of  fireproof  construction  and  the  equipment  is 
most  modern  in  all  respects. 


Montreal  L.  H.  &  P.  Developments 

-According  to  the  annual  report  of  the  Montreal  Light, 
Heat  &  Power  Company,  the  gross  income  ffir  the  year  1912 
was  .$5, 509, .556,  an  increase  of  $540,302,  and  the  net  earnings 
.$3,181,116,  an  increase  of  $337,100.  After  deducting  fixed 
charges,  dividends,  pension  fund  and  putting  $550,000  to  de- 
preciation account,  a  surplus  of  $627,137  is  left  to  general 
surplus  account,  an  increase  of  $128,869.  The  company  im- 
proved its  operating  ratio,  which  was  42.26  per  cent,  of  gross 
in  1913,  against  42.76  per  cent,  the  year  previous.  In  his  re- 
port, Mr.  H.  S.  Holt,  the  president,  states: — 

"In  the  electric  department  your  directors  during  the 
year  entered  into  a  long  term  and  favorable  contract  with 
the  Cedars  Rapids  Manufacturing  &  Power  Company  for  the 
supply  of  60,000  horse-power  from  their  Cedars  development 
to  be  taken  as  and  when  required,  and  in  virtue  of  the  agree- 
ment it  is  incumbent  upon  our  company  to  transmit  the  power 
to  Montreal.  For  this  purpose  a  steel  tower  transmission 
line  will  be  completed  simultaneously  with  the  Cedars  deve- 
lopment. Consequent  upon  the  acquisition  of  additional 
hydraulic  power  from  the  Cedars  Rapids  Company  as  inti- 
mated, and  with  a  view  to  maintaining  a  definite  ratio  be- 
tween steam  reserve  and  hydraulic  power,  your  company 
has  planned  a  new  central  auxiliary  steam  station  of  a  capa- 
city of  25,000  horse-power  (with  provision  for  an  ultimate 
capacity  of  50,000  horse-power)  to  safeguard  the  company 
and  its  consumers  against  possible  interruptions  and  varia- 
tions affecting  its  hydraulic  supply.  This  station,  it  is  ex- 
pected, will  be  ready  for  operation  in  October  of  the  present 
year. 

The  shareholders,  on  June  3rd,  decided  to  issue  $1,800,000 
stock  at  par,  $100,000  of  which  will  be  reserved  for  the  em- 
ployees. The  board  is  composed  of:  H.  S.  Holt,  president; 
Sir  Rodolphe  Forget,  vice-president;  Hon.  Robert  Mackay. 
Sir  H.  Montagu  Allan,  Hon.  H.  B.  Rainville,  C.  R.  Hosmer, 
J.  E.  Aldred,  George  Caverhill,  Hon.  Xarcisse  Perodeau;  J.  S. 
Norris,  general  manager  and  secretary-treasurer. 


New  Books 

Rivers  and  Estuaries — bj'  W.  Henry  Hunter,  M.I.C.E. 
Longmans,  Green  &  Company,  publishers.  Distributed 
through  their  agents  for  Canada  and  Newfoundland.  The 
Renouf  Publishing  Company,  25  McGill  College  Avenue. 
Montreal;  price  75c.  This  is  an  elementary  study  of  the 
subject  based  to  a  large  extent  on  a  series  of  lectures  de- 
livered at  the  desire  of  the  council  of  the  Institution  of 
Civil  Engine'ers  to  the  students  of  the  institution  in  various 
parts  of  Great  Britain  and  on  further  lectures  on  the  sub- 
ject of  "Streams  and  Tides,"  delivered  to  the  students  in 
the  Department  of  Engineering  in  the  I'niversity  of  Man- 
chester. 


497.  Electric  elevators — .\n  old-established  London 
firm  of  electric  elevator  manufacturers  wishes  to  arrange  for 
their  sale  in  Canada. 
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Ample  Power  Facilities  in  Regina 

The  present  plant  of  the  municipality  of  the  city  of 
Regina  is  located  at  the  corner  of  Broad  street  and  Dewd- 
ney  avenue,  a  whole  block  being  reserved  for  the  generating 
plant,  stores  building  arid  incinerator.  The  power  house 
building  has  a  37  ft.  engine  room  and  90  ft  boiler  room.  The 
boiler  room  is  arranged  for  two  rows  of  boilers  facing  the 
firing  floor.  At  present  only  one  row  of  two  batteries  con- 
sisting of  one  battery  of  two  250  h.p.  and  one  battery  of 
two  500  h.p.  B.  &  W.  boilers  have  been  installed,  but  re- 
quirements of  the  city  will  call  for  the  remaining  batteries 
in  the  near  future.  At  the  rear  of  the  row  of  batteries  now 
installed  and  outside  the  main  boiler  room  is  located  an  84 
ft.  chimney;  also  a  50,000  cubic  ft.  per  minute  induced  draft 
fan  serving  the  battery  of  two  500  h.p.  boilers. 

In  the  boiler  feed  room,  20  ft.  x  52  ft,  which  surrounds 
the  base  of  the  chimney,  there  are  located  two  sectipns  of  160 
tubes  each  of  Green  economizers,  a  lOyi  in.  x  8  in.  x  24  in. 
Weir  feed  pump,  a  7J4  in.  x  5  in.  x  10  in.  Knowles  Duplex 
feed  pump,  a  7  in.  x  5  in.  x  8  in.  Fairbanks-Morse  pump,  a 
Webster  class  E.  C.  heater  1200  h.p.,  and  a  receiving  tank 
for  all  the  condensed  steam  of  the  plant.  At  the  rear  of 
this  room  is  located  a  spur  track  for  the  supply  of  coal  and 
a  small  temporary  scraper  conveyor  which  carries  the  coal 
from  the  track  to  a  point  at  the  ceiling  in  the  centre  of 
boiler  room.  The  space  for  future  boilers  is  being  used  for 
coal  storage  at  present.  A  1,000  ton  coal  shed  is  located 
at  one  side  of  the  boiler  room  but  is  not  at  present  being 
served  by  the  conveyor,  being  used  only  for  a  reserve  supply. 

The  Engines  and  Generators 

The  engine  room  is  served  by  a  15-ton  Whitney  crane 
and  contains  the  following  machinery: — 

A  22  in.  X  30  in.  150  r.p.m.  Inglis  Corliss  engine  connect- 
ed to  a  300  kw.,  2200  volt,  3-phase,  60  cycle  Westinghouse 
generator  with  a  10  kw.  125  volt,  direct  connected  exciter  on 
the  outboard  bearing. 

A  11-in.  X  20-in.  x  14-in.  tandem  Goldie-McCulloch  Ideal 
engine  direct  connected  to  a  100  kw.  2200  volt,  3-phase,  60 
cycle  Westinghouse  generator  with  a  5  kw.  125  volt,  direct 
connected  exciter. 

A  500  kv.a.  low  pressure  turbo-generator,  2200.  volts,  3- 
phase,  60  C5ccle,  3600  r.p.m.  to  operate  with  the  exhaust  of 
the  above  two  engines.  The  turbine  is  served  by  a  C.  H. 
Wheeler  condenser  consisting  of  a  3,000  square  ft.  shell 
with  a  16-in.  x  32-in.  Rotrex  air  pump  and  a  10-in.  centri- 
fugal circulating  pump  driven  by  a  9-in.  x  9-in.  Sturtevant 
engine,  both  pumps  being  direct  connected  with  a  lYz-m. 
centrifugal  lift  pump  driven  by  a  silent  chain  from  main  air 
pump  shaft  elevating  condensate  to  hot  well  tank  in  boiler 
feed  room. 

A  25  kw.  125  volt,  3600  r.p.m.  turbo-exciter  is  also  in- 
stalled as  a  standby  exciter  exhausting  into  this  low  pres- 
sure turbine  vihen  used,  the  low  pressure  turbine  normally 
taking  exciting  current  from  the  exciters  direct-connected 
to  engines  operating  with  the  low  pressure  turbine. 

An  1875  kv.a.  2200  volt,  3-phase,  60  cycle,  1800  r.p.m. 
Willans  &  Robinson-Siemens  turbo-generator  which  is  of 
the  combined  impulse  and  reaction  type  and  is  served  by  a 
Mirrlees-Watson  condenser  consisting  of  a  4400  square  ft. 
shell,  a  .50  h.p.  Alley  &  McLellan  engine,  being  direct-con- 
nected to  a  14-in.  Orten-Boving  centrifugal  pump  and  gear- 
ed to  a  twin  Edwards  air  pump  18-in.  x  10-in.,  and  running 
at  100  r.p.m,  A  plunger  pump  driven  from  crank  on  air 
pump  shaft  elevates  the  condensate  to  the  tank  in  boiler 
feed  room. 

Two  400  kw.,  800  volt  Siemens  direct-current  generat- 
ors direct-connected  to  Belliss  &  Morcom  engines  which 


exhaust  into  a  C.  E.  Wheeler  condenser  consisting  of  a 
1300  square  ft.  shell  with  a  10-in.  x  20-in.  Rotrex  pump  and 
a  6-in.  centrifugal  circulating  pump  driven  by  and  direct- 
connected  to  a  6-in.  x  6-in.  Sturtevant  engine,  the  condensate 
being  elevated  to  the  tank  in  boiler  feed  room  by  air  pump 
without  any  assistance. 

All  engines  are  supplied  from  a  10-in.  steam  header 
which  is  located  on  the  wall  next  the  boiler  room,  the 
header  being  supplied  at  two  points  corresponding  to  the 
two  rows  of  boilers,  the  pipes  being  arranged  so  that  when 
the  additional  rows  of  boilers  are  installed  it  will  form  a 
ring.  Space  is  left  in  the  engine  room  for  the  future  in- 
stallation of  a  1875  kv.a.  turbo-generator. 

The  Switchboard 

The  switchboards  are  located  at  the  west  side  of  the 
engine  room  farthest  away  from  the  boiler  room  in  an  ele- 
vated gallery  supported  by  steel  beams  from  the  floor  of 
the  basement  and  cross  channels  tied  into  the  west  wall 
of  the  building.  The  a.c.  board  consists  of  two  exciter 
panels  with  Tirrill  regulator,  four  generator  panels  for  the 
control  of  the  four  a.c.  generators,  a  spare  panel  for  a 
future  generator  and  a  totalling  panel  in  which  power  and 
light  are  separated  with  curve  drawings  and  integrating  watt 
meters  on  each;  also  oil  switch  for  tying  bus-bars  together; 
on  the  extreme  right  of  the  board  are  six  feeder  panels  on 
which  are  mounted  300  ampere,  Westinghouse  type  B,  cir- 
cuit breakers. 

The  switchboard  is  arranged  with  two  sets  of  exciter 
bus-bars,  all  exciter  and  generator  fields  being  fitted  with 
double  throw  switches,  also  two  sets  of  a.c.  busses  with 
double  throw  generator  switches.  Power  is  taken  from 
the  main  bus-bar  through  an  oil  switch  and  integrating  watt 
meter  to  auxiliary  bus-bar  for  all  street  lights.  These  aux- 
iliary bus-bars  supply  current  to  two  50-light  6.6  amp. 
Westinghouse  air-cooled  constant  current  transformers,  four 
50-light  Westinghouse  6.6  amp.  constant  current  transform- 
ers, and  rectifiers  for  metal  flame  arc  lamps. 

The  d.c.  switchboard  is  of  Siemens  manufacture,  and 
consists  of  two  generator  panels,  a;  totalling  panel  and  three 
feeder  panels.  The  generator  panels  are  fitted  with  Siemens 
reverse  power  and  overload  circuit  breakers,  two  knife 
switches,  and  an  ammeter.  The  totalling  panel  is  fitted  with 
two  voltmeters  with  plugs,  a  totalling  ammeter  and  an  in- 
tegrating watt-meter.  The  feeder  panels  are  each  supplied 
with  single  pole  knife  switches,  ammeters  and  plain  over- 
load circuit  breakers.  Distribution  is  at  2200  volts,  3-phase, 
60  cycles,  for  both  light  and  power,  which,  however,  are 
kept  separate. 

Distribution 

The  lines  are  located  in  lanes  except  where  street  light- 
ing requires  street  poles,  The  street  lighting  in  the  main 
business  section  is  by  metal  flame  arc  lamps  with  Alba  globes 
supported  by  metal  poles  spaced  100  feet  apart  at  the  curb 
on  one  side  of  a  66  ft.  street.  An  ornamental  top  has  been 
used  on  trolley  poles  wherever  these  were  available  and  a 
similar  lamp  pole  has  been  used  with  the  same  design  of 
top  for  the  business  streets.  The  residential  districts  are 
lighted  by  metal  flame  arc  lamps  located  at  street  corners 
and  supported  by  Cutter  mast  arms  on  wooden  poles,  every 
corner  being  supplied.  100  Westinghouse  6.6  amp.  alternat- 
ing current  lamps  are  also  used  in  the  outskirts  of  the  city. 

The  increase  in  the  business  of  Regina's  electrical  de- 
partmeri-t  was  approximately  75  per  cent,  during  1912  and 
the  first  four  months  of  1913  have  shown  an  increase  of 
86  per  cent,  over  the  same  period  a  year  ago. 

A  New  Power  House 

To  meet  the  demand  of  business  increase,  the  city  is 
undertaking  the  construction  of  a  complete  new  power  house 
located  close  to  Wascana  Lake  where  circulating  water  is 
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availaljle.  The  plant  will  have  a  capacity  of  13,000  kw.  nor- 
mal rating,  and  contracts  have  been  let  for  equipment  as 
follows : 

Boilers — The  Babcock-Wilcox  Company  for  six  500  h.p. 
300  lbs.  pressure,  125  deg.  F.  superheat. 

Stokers — The  Sandford  Riley  Stoker  Company  for  six 
f)-retort   Kiley   underfeed  stokers. 

Economizers — The  B.  I*".  Sturtevant  Company  for  six 
groups  of  economizers,  each  group  having  160  twelve  foot 
tubes. 

Induced  draught  fans — The  J.  A.  McTaggart  Company 
for  two  133,000  cu.  ft.  Sturtevant  fans  and  stack. 

Feed  pumps — Peacock  Bros,  for  two  12-in.  x  9-in.  x 
34-in.  Weir  pumps. 

Feed  water  heater — The  Canada  Foundry  Company,  for 
one  Cochrane  heater  and  meter;  capacity  1.50,000  lbs.  per 
hour. 

Street  railway  generator — The  Roper  Clarke  Company, 
f(jr  one  1300  kw.  Peebles-Lacour  motor  converter  with 
switchboard. 

Street  lighting — The  Canadian  Westinghouse  Company 
for  four  75-Iight  metal  flame  arc  lamp  equipments  6.6  amps. 

When  the  new  power  house,  which  is  laid  out  with  all 
modern  equipment  is  completed,  the  old  power  house  will 
be  used  for  a  water  pumping  station  and  street  railway  and 
street  lighting  sub-station.  The  cause  of  the  changing  of 
the  location  of  steam  generating  equipment  has  been  the 
insufficiency  of  the  supply  of  circulating  water  for  the  con- 
dcnsors  owing  to  the  remarkable  growth  of  the  load. 

The  street  lighting  programme  for  1913  will  double  the 
number  of  street  lamps  in  use  in  this  city. 

In  addition  to  this  a  scheme  consisting  of  doubling  the 
lighting  in  the  business  section  is  petitioned  for,  which  will 
be  done  on  the  local  improvement  plan,  and,  when  complet- 
ed will  make  Regina  second  to  none  in  Western  Canada  for 
street  lighting. 

Society  of  Electrical  Development 

The  Society  for  Electrical  Development  recently  formed 
for  the  object  of  bringing  the  value  and  variety  of  elec- 
trical appliances  more  prominently  before  the  general  pub- 
lic, have  outlined  a  general  plan  of  advertising  and  pub- 
licity which  promises  to  have  far-reaching  results  in 
popularizing  the  use  of  this  modern  necessity.  It  has  been 
decided  to  hold  the  annual  convention  in  Chicago  on  May 
31st,  so  that  the  members  of  this  society  may  also  have  a 
chance  of  attending  the  annual  convention  of  the  National 
Electric  Light  Association. 

The  general  plans  of  the  Society  for  Electrical  Develop- 
ment, as  recently  published,  are  given  herewith,  from  which 
the  scope  of  the  organization  may  be  judged.  It  is  under- 
stood that  these  plans  have  the  approval  of  the  National 
Electric  Light  Association,  the  National  Electrical  Supply 
Jobbers'  Association,  and  the  National  Electrical  Contrac- 
tors' Association. 

Advertising 

A  national  advertising  campaign  in  general  magazines, 
trade  and  class  papers,  etc.  This  campaign  to  be  of  a 
broad  educational  nature  designed  to  educate  the  consum- 
ing and  non-consuming  public  to  the  many  advantages  of 
electricity  for  light,  heat,  power  and  other  useful  purposes, 
including  special  arguments  for  adequate  wiring  circuits, 
outlets,  etc. 

A  comprehensive  follow-up  system  in  connection  with 
the  above  so  that  each  individual  member  will  receive  a  copy 
or  notification  of  every  inquiry  coming  from  his  locality 
and  the  manufacturing  members  will  receive  direct  copy  or 


notification  of  every  inquiry  i7iade  relating  to  the  apparatus 
which  they  manufacture. 

Stimulating  and  assisting  in  the  publication  of  educa- 
tional literature  of  various  kinds  to  architects,  builders, 
otiier  trades  and  the  public,  including  publications  of  a- 
similar  character  to  those  now  being  issued  by  the  Com- 
mercial Section  of  the  National  Electric  Light  Association, 
Illuminating  Engineering  Society  and  by  other  out- 
side agencies,  and  where  it  is  not  possible  to  stimulate 
the  publication  of  booklets  of  this  character,  organization 
of  this  department  to  prepare  those  which  seem  necessary 
o:  advisable. 

Booklets  of  an  educational  nature  to  be  used  as  far  as 
possible  in  answering  direct  inquiries  coming  from  national 
advertising  and  other  sources  and  also  to  be  supplied  in 
quantities  at  a  minimum  cost  to  members  for  local  distri- 
bution through  co-operation  with  the  above  agencies. 

Collecting  of  material  from  central  stations,  manufac- 
turers, advertising  agencies,  etc.,  and  preparation  of  addi- 
tional material  if  advisable,  so  that  specific  information 
can  be  furnished  relative  to  advertising  copy  and  cuts  for 
newspaper  advertising,  booklets,  folders,  envelope  stuffers, 
circular  letters,  etc.,  to  assist  members  in  planning  and 
carrying  out  advertising  campaigns.  This  can  be  accom- 
plished at  low  cost  by  close  co-operation  with  members, 
advertising  agencies,  etc. 

Advising  and  arranging  for  and  furnishing  material  for 
national  publicity  and  advertising  weeks  (or  months)  on  cer- 
tain phases  of  electricity. 

Accumulating  and  furnishing  to  members  data  regard- 
ing development  and  sales  campaigns  to  increase  the  use  of 
electric  signs,  improve  and'  develop  street  lighting,  power, 
heating,  etc. 

Maintaining  of  information  bureau  for  statistics  and 
data  of  various  kinds  relating  to  commercial  subjects — 
merchandising,  selling  campaigns,  advertising,  etc. 

Publicity 

The  accumulating  and  disseminating  of  data,  photo- 
graphs, etc.,  for  use  in  newspapers,  general  magazines,  trade 
and  class  papers,  as  well  as  to  free  lance  writers,  furnishing 
data,  articles  and  stories  of  all  character  to  all  classes  of 
publications  including  architectural,  building,  farm  publica- 
tions, women's  magazines,  etc.,  etc. 

Furnishing  articles  and  information  to  the  trade  press 
as  well  as  to  the  bulletins  of  the  National  Electric  Light 
Association,  the  Jovian  Order,  National  Electrical  Con- 
tractor, Illuminating  Engineering  Society,  Efficiency  Society, 
etc.,  etc. 

Furnishing  of  a  news  service  to  members  to  be  used 
locally  in  newspapers. 

Arranging  with  newspapers  through  the  country  and 
with  magazines,  newspaper  syndicates,  trade  press,  special 
writers,  etc.,  for  stories,  articles  and  information. 

Furnishing  of  news  material  to  co-operative  newspaper 
pages  where  requested. 

Preparing  and  disseminating  of  articles  and  information 
which  will  assist  in  the  unification  of  water  power  laws,  elec- 
trical ordinances,  sign  and  wiring  regulations  and  the  like. 

Preventing  as  far  as  possible  the  publication  of  untrue 
articles  or  stories  tending  to  injure  the  business  or  mislead 
the  public  and  to  correct  any  misinformation  published. 

Field  and  General  Effort 

Co-operation  with  Jovians  and  other  electrical  societies 
and  organizations  as  a  national  proposition  and  locally 
among  the  various  branches  and  local  leagues  to  obtain 
co-operation  in  the  industry  and  in  the  carrying  out  of  the 
Society's  work. 

Suggesting  various  ways  and  means  for  co-operation 
among  the  dif?erent  electrical  interests  in  the  electrical  and 


94 


THE    ELECTRICAL  NEWS 


allied  industries  and  stimulating  as  far  as  possible  more 
harmonious  relations  and  wider  co-operation  among  the 
various  interests  engaged  and  either  by  stimulating  local  en- 
deavor or  by  carrying  out  work  direct,  assist  in  various 
lines  of  local  development,  etc.,  etc. 

Suggesting  ways  and  means  of  co-operation  locally  in 
the  various  cities  with  the  Chambers  of  Commerce,  Boards 
of  Trade,  etc.,  for  the  development  of  the  electrical  business 
and  the  development  of  cities. 

Addresses  by  trained  men  liefore  various  electrical 
societies  and  before  architectural,  building  trades  and 
various  other  industries  .to  increase  co-operation  and  ac- 
quaint them  with  the  greater  value  of  electricity  for  light, 
heat,  power  and  all  other  useful  purposes. 

Working  nationally  and  locally  for  better  co-operation 
with  Underwriters  Laboratories  throughout  the  electrical 
business  to  improve  conditions  generally,  a  special  commit- 
tee to  be  appointed  for  this  purpose. 

Stimulating  and  assisting  in  organization  of  co-opera- 
tive community  advertising. 

Arranging  locally  for  equipping  of  various  industrial 
plants  for  electricity  to  the  fullest  point  of  saturation. 

Exchanging  information  regarding  plants  so  equipped 
and  arranging  for  publicity  throughout  the  industry  and  to 
the  public  regarding  such  plants. 

Assisting  in  plans  for  bureau  for  lectures  and  demon- 
strations in  various  cities. 

Assisting  general  co-operative  plans  for  moving  picture 
exhibitions,  exchanging  of  films,  etc.,  perhaps  in  connection 
with  traveling  electrical  show. 

Assisting  by  suggestion  in  ways  and  means  for  develop- 
ing day-load  electricity  on  the  farm,  household  appliances, 
power,  etc. 

Maritime  Electrical  Activity 


The  Fredericton  Gas  Company  plan  the  installation  of 
a  300  kw.  high  pressure  condensing  turbo-generator  set  with 
direct  connected  exciter.  Tenders  are  in  and  contract  will 
be  awarded  shortly.  This  company  is  also  planning  on  ex- 
tending their  lines  across  the  St.  John  River  to  connect  up 
the  towns  of  Gibson,  St.  Marys  and  Marysville.  These 
towns  are  at  present  without  an  electric  service.  In  connec- 
tion with  this  work  there  is  a  draw-bridge  to  be  crossed 
which  on  account  of  local  conditions  presents  a  rather  dif- 
ficult problem. 

Amherst,  N.S. 

'I'he  Canada  Electric  Company  have  recently  placed  an 
order  with  the  Can.  Gen.  Elec.  Company  for  one  1000  kw. 
Curtis  high  pressure  condensing  steam  turbo-generator  set. 
This  machine  will  be  wound  for  11,000  volts,  3-phase,  60 
cycles  and  will  be  installed  in  their  Chignecto  power  house. 
On  account  of  the  industrial  activity  in  Amherst  the  power 
company's  load  has  increased  very  rapidly.  Lightning  re- 
cently struck  and  set  fire  to  their  Amherst  sub-station,  do- 
ing considerable  damage.  Several  of  their  linemen  had  a 
narrow  escape  while  endeavoring  to  remove  transformers 
from  the  burning  building. 

St.  John,  N.B. 

The  .St.  John  Railway  Company  are  making  considerable 
extensions  to  their  lines  in  order  to  connect  up  the  new 
industries  starting  in  the  suburbs  of  St.  John.  To  take  care 
of  their  increased  load  orders  have  been  placed  for  addi- 
tional equipment,  including  one  2,000  kw.  C.  G.  E.  Curtis 
mixed  pressure  turbo-generator  set,  the  generator  being  ;i- 
phase,  00  cycle,  2200  volt.  This  company  also  recently 
placed  an  order  for  additional  street  lighting  equipment, 
which  included  a  fifty  light  constant  current  transformer  and 


fifty  a.c.  series  lamps.  They  are  planning  the  installation  of 
a  motor  generator  set  in  the  near  future. 

Dartmouth,  N.S. 

The  Acadia  Sugar  Refinery  Company,  whose  plant  was 
recently  totally  destroyed  by  fire,  are  now  re-building  on  a 
larger  scale  than  before.  The  new  refinery  when  completed 
will  cost  about  two  million  dollars  and  will  be  electrically 
driven  throughout.  Three  7.50  Westinghousc  turbo-generator 
sets  will  be  installed.  There  will  be  abovit  sixty  motors 
used  around  the  plant.  The  order  for  motors  has  not  yet 
been  placed.  In  connection  with  the  power  plant  the  com- 
pany have  erected  one  of  the  largest  chimneys  in  Canada,  the 
dimension  lieing  height  355  ft.,  diameter  at  bottom  21  ft.,  in- 
side diameter  at  top  11  ft.  John  Starr  &  Company,  has  the 
contract  for  wiring  the  building  which  will  he  done  in  con- 
duit. James  Buchanen  &  Company,  Liverpool,  England,  are 
the  consulting  engineers. 

Campbellton,  N.B. 

The  Corporation  of  Campbellton  have  recently  placed 
an  order  with  the  Canadian  General  Electric  Company  for  a 
25  kw.  series  luminous  magnetite  equipment.  This  is  a  dupli- 
cate ^order  of  the  one  installed  after  their  fire  and  includes, 
besides  the  rectifier  and  transformer,  25  series  magnetite 
lamps  with  cutouts  and  arms.  This  town  is  operating  a  gas 
producer  plant  consisting  of  2  Canada  Foundry  producers 
of  150  h.p.  each,  one  2  cylinder  180  h.p.  Premier  engine  and 
one  4-cylinder  350  h.p.  Premier  engine.  The  electrical  equip- 
ment includes  1-100  kw.,  3-phase,  60  cycle,  2200  volt,  belt 
driven  generator  with  belted  exciter  and  1-200  kw.,  3-phase, 
60-cycle,  2200  volt  unit.  The  switchboard  comprises  five 
panels  with  a  complete  equipment  of  instruments  including 
a  Tirrill  regulator.  The  complete  equipment  was  supplied 
by  the  Canada  F'oundry  Company  and  Canada  General  Elec- 
tric Company,  and  was  installed  by  the  town's  superintendent, 
Mr.  H.  G.  N.  Farrer.  Great  claims  are  being  made  by  the 
town  regarding  the  high  economy  of  this  plant. 

Halifax,  N.S. 

The  Halifax  Tramway  Company  had  during  the  past 
month  the  only  serious  labour  trouble  since  the  starting  of 
their  tramway.  This  was  a  strike  of  the  motormen,  conduc- 
tors and  car  barn  employees.  The  company  in  anticipation 
of  a  strike  imported  some  fifty  substitutes  from  Montreal, 
and  immediately  after  the  men  walked  out  they  attempted 
to  operate  a  service.  After  having  a  number  of  cars  and 
the  main  office  building  badly  smashed  by  strike  sym- 
pathizers the  service  was  discontinued  and  Halifax  was  with- 
out cars  for  five  days.  The  men  went  back  to  work  with 
an  increase  of  IJ/2  cents  per  hour  and  signed  a  two-year 
contract  along  these  lines. 

Sydney  Mines,  N.S. 

The  Novgi  Scotia  Steel  &  Coal  Company  are  planning 
on  a  quantity  of  new  developments  in  connection  with  both 
their  mining  blast  furnace  departments.  This  will  require 
considerable  additional  electric  equipment.  They  recently 
put  in  operation  at  this  plant  a  1000  kw.  high  pressure  turbo- 
generator set  consisting  of  a  Eraser,  Chalmers  turbine  and  a 
Siemens  a.c.  3-phase,  60-cycle,  2200  volt  generator.  Orders 
were  recently  placed  with  the  Siemens  Company  for  a  125 
h.p.  a.c.  hoisting  outfit,  using  the  Ward  Lenord  System. 
Also  an  order  with  the  Canadian  General  Electric  Company 
for  1-300  kw.  synchronous  motor-generator  set,  the  generator 
to  furnish  250  volt  direct  current  for  mining  machinery. 
This  order  includes  sub-station  equipment,  transformers 
being  150  kw.  each,  11,000  to  2,200  volt. 

Sydney,  N.S. 

The  Cape  Breton  Electric  Company  arc  discontinuing 
the  operation  of  their  steam  driven  plant  at  Glace  Bay  and 
in  place  of  same  are  installing  at  Reserve  Junction  a  300  kw. 
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synchronous  motor-generator  set  for  operating  the  Sydney 
and  Glace  Bay  Electric  Railway.  A  22,000  volt  transmission 
line  is  being  constructed  from  their  Sydney  power  house  to 
Reserve  Junction.  When  the  motor  generator  set  is  in- 
stalled the  steam  plant  will  be  removed  to  their  North  Syd- 
ney sub-station.  The  Canadian  General  Electric  Company 
have  the  contract  for  motor-generator  set  and  sub-station 
equipment  also  for  new  switchboard  at  Sydney  power  house. 

New  Glasgow,  N.S. 

The  Pictou  County  Electric  Company  have  recently 
added  to  their  rolling  stock  three  double  truck,  four  motor, 
semi-convertible  cars  to  take  care  of  increased  business  due 
partly  to  the  new  car  works  at  Trenton,  and  are  now  opera- 
ting a  fifteen-minute  service  between  Trenton  and  Stellar- 
ton.  This  company  has  shown  a  remarkable  growth  during 
the  past  three  years  and  are  supplying  the  towns  of  West- 
ville,  Stellarton,  New  Glasgow  and  Trenton  with  a  splendid 
tramway,  light  and  power  service.  In  order  to  meet  the  in- 
creased load,  orders  have  been  placed  witli  the  Canadian 
General  Electric  Company  for  1-300  kw.,  600  volt,. 300  r.p.m. 
d.c.  railway  generator  for  direct  connection  to  a  Robb  ver- 
tical compound  engine;  also  1-150  kv.a.,  60-cycle,  3-phase, 
2200  volt,  450  r.p.m.  generator  for  direct  connection  to  a 
Robb  vertical  compound  engine.  This  equipment  will  be  in- 
stalled in  the  company's  Stellarton  power  house. 

Value  of  an  Electric  Vehicle  Load 

With  the  increasing  use  of  electric  vehicles  for  both 
pleasure  and  commercial  purposes  central  stations  are  pay- 
ing more  attention  to  battery  charging  as  a  primary  source  of 
revenue  rather  than  a  secondary  one,  and  the  wisdom  of 
this  practice  is  revealed  by  the  fact  that  one  electric  light 
company  last  year  earned  $150,000  net  from  this  source  alone. 
The  original  practice  of  viewing  battery  charging  as  an  ex- 
cellent "side  line"  to  assist  in  reducing  overhead  expenses, 
is  rapidly  giving  way  to  the  more  logical  view  that  it  may 
with  profit  be  made  a  specialty,  in  charge  of  qualified  ex- 
perts ready  and  willing  throughout  the  whole  twenty-four 
hours,  instead  of  during  only  that  time  when  the  central 
station  meters  do  not  indicate  the  peak  load. 

The  nation-wide  rate  of  increase  in  electric  vehicles  last 
year  was  over  200  per  cent.  In  large  cities  the  growth  has 
indeed  been  rapid:  for  instance,  in  Boston  the  rate  of  in- 
crease in  the  last  two  years  was  134  per  cent.  In  New 
York  the  number  of  electric  vehicles  in  service  grew  45  per 
cent,  between  the  summers  of  1911  and  1912,  and  in  the  last 
two  years  electric  trucking  has  increased  400  per  cent,  in 
Chicago. 

Since  the  Public  Service  Corporation  of  New  Jersey 
entered  the  campaign  two  years  ago,  the  number  of  electric 
vehicles  in  its  territory  has  risen  from  139  to  440,  and  the 
average  cost  of  charging  service  has  been  reduced  from 
slightly  over  4  cents  to  about  3.5  cents  per  kw.hr.  About  80 
per  cent,  of  the  commercial  electric  vehicles  are  used  east  of 
the  Alleghanies,  the  heaviest  demand  for  pleasure  cars  com- 
ing from  the  middle  west.  On  the  streets  of  Chicago  there 
are  over  3,500  electric  pleasure  cars  and  Denver,  has  a  great- 
er percentage  of  pleasure  cars  per  capita  than  any  other  city 
in  the  country. 

In  1906  Peter  Doelger,  a  prominent  New  York  brewer, 
had  120  horses,  a  stable,  200  feet  street  frontage  by  100  feet 
deep,  no  less  than  three  wagon  yards,  a  blacksmith  shop, 
and  other  horse  delivery  equipment.  In  1909  he  purchased 
his  first  electric  truck  and  later  in  the  same  year  six  more. 
In  1910  he  ordered  eighteen  more  electric  trucks.  In  1911  he 
was  operating  thirty,  and  these  electric  trucks  arc  what  save 
him,  on  the  testimony  of  his  own  superintendent,  $25,000  a 


year.  By  July,  I'JV.i,  this  brewer  will  be  operating  fifty-two 
electric  trucks  and  no  horses  whatever,  as  they  have  all  been 
sold.  Half  of  his  former  stable  has  been  torn  down,  and 
a  handsome  building  three  storeys  high  has  been  erected 
on  the  space  thus  secured,  this  building  being  devoted  to  a 
bottling  plant  and  shipping  room.  On  the  ground  formerly 
devoted  to  one  of  his  wagon  yards  he  has  built  a  fine  gar- 
age, 85  feet  by  100  feet,  two  storeys  high,  with  a  capacity 
of  forty-eight  trucks,  or  twenty-four  to  each  floor,  and  he 
will  shortly  add  two  more  storeys,  thus  enabling  him  to  ac- 
commodate ninety-six  electric  trucks. 

In  addition  to  the  missionary  work  which  central  sta- 
tions all  over  the  country  have  done  to  advance  the  popu- 
larity of  the  electric  vehicle,  both  pleasure  and  commercial, 
and  to  overcome  the  prejudice  that  wrong  information  had 
given  rise  to,  central  stations  themselves  are  finding  that 
the  electric  vehicle  is  highly  suitable  to  utilize  for  their  own 
purpose. 

The  Philadelphia  Electric  Company,  for  instance,  is 
using  an  electric  truck  in  its  distribution  of  poles.  The 
truck,  which  is  of  six  tons'  capacity  and  weighs,  when  un- 
loaded, about  12,000  pounds,  has  a  decided  advertising  value. 
The  name  of  the  company  is  conspicuously  displayed,  as 
well  as  the  company's  motto,  "If  it  is  not  Electric,  it  is  not 
Modern."  Innumerable  questions  have  been  asked  regard- 
ing the  operation  of  the  truck  and  it  has  done  a  great  deal 
to  attract  the  general  attention  to  the  use  of  electric  ve- 
hicles. 

The  Commonwealth  Edison  Company  employ  'seventy- 
two  electric  vehicles  in  every  branch  of  their  service  and 
the  results  obtained  have  been  so  satisfactory  that  this  com- 
pany is  contemplating  placing  in  service  thirty  more,  some 
of  which  have  been  ordered  already. 

The  Rochester  New  York  Railway  &  Light  Company 
has  during  the  past  four  years  motorized  its  service  until  it 


Storage  battery  truck  distributing  lighting  poles. 

now  includes  sixty-one  electric  vehicles.  The  average  mile- 
age of  all  machines,  which  are  of  varying  tonnage,  is  not  far 
Ironi  twenty-five  miles. 

Another  central  station  that  has  been  active  in  the  pro- 
moting of  the  use  of  electric  'vehicles  is  the  Consolidated 
Gas  Electric  Light  &  Power  Company  of  Baltimore.  Md. 
This  company  employs  twentj'-one  electrics  and  has  three 
more  ordered,  which  will  shortly  be  delivered.  Two  years 
ago  the  company  had  no  electric  vehicles  and  now,  in  addi- 
tion to  its  own  equipment,  it  maintains  a  garage  with  a 
capacity  of  forty-eight  machines. 

These  definite  instances  of  central  station  progress  in 
the  popularizing  of  electric  vehicles  arc  only  a  few  chosen 
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from  many  that  could  be  cited.  They  are,  however,  suffi- 
cient to  prove  that  the  central  stations  throughout  the 
United  States  are  thoroughly  awake  to  the  possibilities  of 
the  "Electric"  as  a  source  of  revenue,  and  are  putting  their 
shoulders  to  the  wheel  gladly  in  an  endeavor  to  cause  the 
"Electric"  to  come  into  its  own,  as  the  logical  vehicle  for 
city  and  suburban  use. 

The  Electric  Vehicle  Association  of  America  is  an  or- 
ganization of  the  central  stations  and  interests  the  electric 
vehicle  manufacturers  and  the  paper  and  accessory  manufac- 
turers. It  conducted  a  most  successful  campaign  last  year 
in  over  fifty  magazines  and  trade  papers.  At  the  present 
time  the  association  is .  soliciting  funds  preparatory  to  its 
second  years'  campaign,  and  the  number  of  increased  re- 
newals received  from  its  members  is  eloquent  testimony  of 
the  success  of  its  first  year's  publicity. 

The  situation  in  Canada,  while  not  so  advanced  as  that 
in  the  United  States,  is  showing  marked  progress  in  favor 
of  the  operation  of  electric  vehicles.  In  Montreal  as  against 
three  electric  vehicles  of  all  sorts  a  year  ago  there  are  now 
ten  trucks  and  eighteen  pleasure  vehicles  at  the  last  report. 
Of  the  trucks  the  Montreal  Light,  Heat  &  Power  Company 
operate  one  G.  V.  750  lb.  capacity;  one  Lansdowne,  ton; 
one  General  Motors,  3^  ton;  one  General  Motors,  2  ton, 
and  one  Bailie  runabout.  The  Ogilv-ie  Flour  Mills  operate  a 
5-ton  Lansdowne;  the  Toilet  Laundry  a  2-ton  Lansdowne; 
the  Canadian  Express  Company,  two  2-ton  and  one  1-ton 
G.  v.,  and  the  Eugene  Phillips  Electrical  Works  one  1250 
G.  V.  truck. 

In  Toronto  the  O'Keefe  Brewing  Company  are  now 
using  four  electric  trucks,  the  Toronto  'Electric  Light  Com- 
pany 2,  the  Canadian  Express  Company  3,  Robt.  Simpson 
Company  1,  The  Heintzman  Piano  Company  1,  The  Murray- 
Kay  Company  1,  and  the  Langmuir  Manufacturing  Co.  1. 
Figures  of  the  number  of  electric  pleasure  vehicles  are  not 
available  but  it  is  probably  somewhere  in  the  neighborhood 
of  fifty. 

The  city  of  Calgary  early  in  the  year  placed  an  order  for 
seven  electric  trucks  with  the  General  Motgr  Company  of 
Detroit.  These  are  three  5-ton  trucks,  two  3-ton,  and  two 
1-ton. 

Electric  Vehicles  in  B.C. 

The  number  of  electric  vehicles  at  present  in  operation 
in  British  Columbia  is  118,  of  this  number  100  are  pleasure 
vehicles  and  the  remaining  18  are  commercial  trucks.  Until 
the  present  year  the  sale  of  electric  vehicles  in  this  province 
had  been  pushed  by  agents  who  handle  both  gasoline  and 
electric  cars.  A  few  months  ago  the  British  Columbia  Elec- 
tric Railway  Company  was  awarded  an  agency  for  commer- 
cial cars,  and  immediately  entered  upon  a  vigorous  selling 
campaign  in  Vancouver.  At  the  present  time  the  company, 
besides  owning  one  business  car,  operates  a  fleet  of  five 
electric  trucks  in  its  light  and  power  department. 

The  first  electric  truck  was  sold  in  Vancouver  a  little 
over  seven  years  ago,  and  despite  hard  usage,  it  is  to  day 
still  in  active  service.  A  two-ton  truck  purchased  last  year 
by  the  Brackman-Ker  Milling  Company  was  used  in  Victoria 
for  a  year  and  gave  such  satisfaction  that  this  year  the  com- 
I)any  placed  an  order  for  one  5-ton  truck  and  one  2-ton  truck. 

A  record  was  recently  kept  on  the  operation  of  the  com- 
pany's 5-ton  truck  for  27  days,  and  it  was  found  that  the 
truck  averaged  25  miles  per  day,  the  current  consumed  during 
this  period  amounting  to  1489  kw.  hours. 

The  B.C.  Electric  Company  is  now  erecting  a  garage  in 
Vancouver  for  commercial  trucks,  and  the  rates  being  offered 
for  storage,  etc.,  are  as  hereunder: 

Capacity  of  Garage  Charges 

'^''"^'^  per  month 

•    '^'•^0  lbs    $45  00 

1.000  lbs   45.00 


2,000  lbs   55.00 

4,000  lbs   60.00 

7,000  lbs   65.00 

10,000  lbs   70.00 

These  charges  cover  storage  of  car,  current  as  required 
and  charging  of  batteries,  daily  washing  and  oiling,  and 
minor  adjustments. 

As  far  as  pleasure  vehicles  are  concerned,  the  private 
garages  take  care  of  this  branch  of  the  business,  the  rates 
quoted  being  from  $30.00  to  $35.00  per  month  which  includes 
the  services  mentioned  above,  in  addition  to  calling  for  and 
delivery  of  cars. 

Considerable  success  is  reported  by  the  B.  C.  Electric 
Railway  Company  in  its  commercial  business,  the  sales  put 
through  up  till  the  present  being  one  2-ton  truck  to  a  whole- 
sale grocery  house,  one  2-ton  truck  to  a  hardware  merchant, 
one  1-ton  truck  to  another  hardware  firm,  and  one  1-ton  truck 
for  use  as  a  hotel  bus. 

Hamilton  as  an  Electrical  Centre 

The  City  of  Hamilton  has  during  the  past  two  years 
made  some  very  important  and  far-reaching  moves.  The 
passing,  on  July  25th,  1911,  of  the  by-law  to  raise  $505,000  by 
the  ratepayers,  placed  Hamilton  among  the  Union  of  Muni- 
cipalities to  use  hydro-electric  power  developed  at  Niagara 
Falls  and  distributed  by  the  Hydro-electric  Power  Commis- 
sion of  Ontario.  This  has  not  only  meant  a  competitive 
power  and  light  supply  for  the  citizens  of  Hamilton,  but 
added  another  large  Canadian  city  to  the  already  extensive 
list  adopting  municipal  ownership  of  public  utilities.  The 
rate  situation  is  materially  improved,  whereas  cheap  power 
for  large  consumers  was  already  a  prominent  feature  of 
Hamilton's  industrial  progress,  the  advent  of  hydro-electric 
has  further  lowered  this  cost  and  has  placed  at  the  disposal 
of  manufacturers  and  merchants  a  further  power  supply  both 
continuous  and  reliable.  Power  and  light  users  are  probably 
enjoying  the  lowest  rates  of  any  city  on  the  continent  and  as 
the  quantity  of  power  purchased  by  the  city  governs  the 
price  there  undoubtedly  will  be  further  reductions.  Hamil- 
ton's geographical  position  is  unsurpassed  by  any  munici- 
pality using  hydro.  Being  forty  miles  nearer  the  source  of 
supply  than  any  other  city  of  importance  demanding  a  large 
amount  of  power  the  cost  is  reduced  to  the  city  and  neces- 
sarily to  the  consumer. 

The  plans  of  the  Hamilton  Hydro-electric  Department 
cover  the  installation  of  one  main  station,  centrally  located, 
one  west  end  sub-station  and  an  east  end  sub-station  which 
is  now  in  operation.  The  available  capacity  of  these  stations 
will  be  8,000  h.p.  with  a  designed  capacity  of  16,000  h.p. 
The  proposed  street  lighting  system,  which  will  be  in  opera- 
tion on  July  1st,  1914,  is  designed  for  about  1,000  kw.  capacity, 
using  400  ornamental  luminous  arc  lamps  constituting  a 
Great  White  Way  on  the  principal  streets  of  the  city,  where 
the  purpose  of  illumination  is  to  create  a  brilliant  effect  with 
the  consequent  exhilaration  which  accompanies  this  condi- 
tion. The  residential  districts  will  be  beautifully  lighted  by 
7,000  bracket  lights  mounted  on  concrete  poles  carrying 
secondary  wires. 

Throughout  the  central  portion  of  the  city,  there  will  be 
no  poles  on  the  streets,  with  the  exception  of  those  used 
for  trolley  wire  suspension.  This  underground  system  has 
been  designed  and  provided  for  in  the  estimates  and  will 
cover  seven  miles  of  streets  accommodating  the  C.  P.  R.  and 
G.  N.  W.  telegraph  companies  as  well  as  the  Hydro  and 
Cataract  light,  power  and  traction  wires. 

Work  is  progressing  very  rapidly  on  the  Hydro-electric 
distributing  system.    Large  sections  of  th?  city  are  already 
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provided  with  service  and  by  the  end  of  the  year  hydro  power 
will  be  available  to  all  residents  and  power  consumers. 

The  Dominion  Power  and  Transmission  Company  have 
made  some  large  extensions  during  the  year.  Two  large 
turbine  units  have  been  provided  for  at  their  Dccew  Falls 
generating  plant,  while  the  expansion  of  the  Steel  Company  of 
Canada  at  their  Hamilton  plant  adds  a  very  large  consumer. 
An  additional  transmission  line  from  Decew  Falls  to  Hamil- 
ton is  also  among  the  proposed  extensions.  This  company 
is  contemplating  building  a  million-dollar  steam  auxiliary 
plant.  The  presence  of  needle  ice  at  Decew  Falls  in  the 
winter,  resulting  in  a  temporary  shutting  down  of  the  gen- 
erators, has  induced  the  company  to  guard  against  similar 
occurrences  by  making  its  steam  auxiliary  capable  of  pro- 
ducing 30,000  horse-power- — sufficient  to  meet  the  demands  of 
to-day. 

The  establishment  in  Hamilton  of  the  Standard  Under- 
ground Cable  Company  of  Canada,  the  Boston  Insulated  Wire 
&  Cable  Company  of  Canada  and  the  Canadian  Porcelain 
Company  places  Hamilton  with  her  already  large  electrical 
industries,  in  the  first  place  as  an  electrical  manufacturing 
centre. 


Canadian  Crocker-Wheeler  Company 

The  Canadian  Crocker-Wheeler  Company,  Limited,  St. 
Catharines,  announce  that  they  have  acquired  the  rights  for, 
and  are  now  supplying  in  Canada  and  Newfoundland,  the 
manufactures  of  the  well  known  continental  firm  of  engi- 
neers, Messrs.  Brown,  Boveri  &  Company  whose  pioneer 
work  in  the  development  of  both  electrical  and  steam  tur- 
bine machinery  has  entitled  them  to  place  in  the  front  rank 
of  these  industries.  The  firm  of  Brown  &  Boveri  was 
founded  in  1891  at  Baden,  Switzerland.  Their  products  are 
well  known  in  almost  every  phase  of  the  electric  industry 
including  generators,  motors,  steam  turbines,  transformers 
and  switch  gears,  etc.  Within  the  last  few  years  this  firm 
have  placed  on  the  market  two  lines  of  particular  interest, 
namely,  the  phase  compensator  or  advancer  and  a  special 
type  of  automatic  voltage  regulator.  They  have  also  done 
their  share  in  the  development  of  electric  railway  equip- 
ment, and  are  now  building  six  3,500  h.p.  single  phase  loco- 
motives for  the  Lotschberg  tunnel  service. 


Outremont  Undergound 

Mr.  G.  M.  Gest,  of  Montreal  and  New  York,  has  been 
awarded  the  tender  for  the  construction  of  a  system  of  under- 
ground conduits  for  the  town  of  Outremont,  P.Q.  A  twin 
system  will  be  built,  one  set  being  used  by  the  town  for  the 
distribution  of  light  and  power  in  the  future,  and  the  other 
set  by  the  Bell  Telephone  Company.  The  town  originally 
accepted  the  tender  of  Dietrich,  Limited,  Montreal,  the  price 
being  $81,000,  as  against  $98,000  asked  for  by  Mr.  Gest. 
This  decision  was  against  the  recommendation  of  Dr.  L.  A. 
Herdt,  the  consulting  engineer,  and  of  the  Bell  Telephone 
Company,  who  were  strongly  in  favor  of  Mr.  Gest's  tender 
on  account  of  the  wide  experience  Mr.  Gest  has  had  in 
this  class  of  work.  On  the  understanding  that  Mr.  Gest  be 
given  the  work  the  Bell  Telephone  Company  agreed  to  pay 
50  per  cent,  of  the  cost  of  $98,000  and  47  per  cent,  of  the 
extras  and  costs  of  re-paving,  in  addition  to  the  sum  of  $2,- 
000  to  cover  engineering  expenses  and  inspections.  This 
was  in  lieu  of  47  per  cent,  of  the  total  contract  originally 
agreed  upon  by  the  company.  The  Council  in  accepting  the 
tender  of  Dietrich,  Limited,  inserted  some  stringent  pro- 
visions into  the  contract,  and  Dietrich,  Limited,  after  con- 
sideration, withdrew  their  tender,  upon  which  the  council 
accepted  that  of  Mr,  Gest.    Mr.  Gest  has  undertaken  to  con- 


struct the  conduits  in  250  good  working  days.  Altogether, 
five  tenders  were  sent  in  for  the  work. 


Saskatoon  Developments 

Since  the  first  of  January,  1913,  249  new  light  customers 
and  51  new  power  companies  have  been  connected  up.  The 
total  number  of  consumers  to  date  is  3,979  light  and  284 
power,  making  a  grand  total  of  4,263.  About  160  new  arcs 
are  to  be  erected  in  the  outlying  portions  of  the  city  and 
about  60  5-light  ornamental  standards,  with  tungsten  lamps, 
are  being  erected  down  town.  Three  50  lamp,  2400  volt 
series  d.c.  rectifiers,  C.  G.  E.  type.,  are  being  added. 

A  by-law  was  recently  passed  allowing  $150,000  for  power 
house  extensions.  In  this  is  included  a  3,000  kw.  turbine 
which  it  is  hoped  to  have  ready  for  operation  before  the  end 
of  the  present  year. 

The  street  railway  which  was  started  up  at  the  beginning 
of  the  year  and  which  is  now  under  the  direct  supervision 
of  the  city  electrical  engineer,  Mr.  Edward  Hanson,  is  now 
in  good  working  order.  The  system  started  out  with  twelve 
single  truck  cars,  but  these  have  proven  inadequate.  By- 
laws to  the  amount  of  $200,000  have  been  passed  for  street 
railway  extensions  and  provision  has  been  made  in  these  for 
twelve  double  truck  cars.  10,000  feet  of  the  present  system 
is  to  be  double  tracked  this  year,  and  about  dyi  miles  of 
single  track  will  be  laid  down.  This  does  not  include  an 
extension  to  the  neighboring  town  of  Sutherland  about  3J/2 
miles  out,  which  is  being  built  privately  and  handed  over  to 
the  city,  ready  for  operation. 


The  Halifax  Power  Company 

The  Halifax  Power  Company  are  planning  to  develop 
two  sites  on  the  Indian  River,  18  miles  west  of  Halifax. 
The  upper  station  will  include  two  units  of  1200  kv.a.  each. 
One  operating  on  90  ft.  head  from  the  Indian  River  water- 
shed and  the  other  operating  on  160  ft.  head  from  the  North- 
East  River  water-shed;  the  latter  water  is  carried  over  to  the 
Indian  River  by  means  of  a  long  pipe  line.  The  lower  sta- 
tion will  include  two  units  of  1200  kv.a.  operating  on  90  ft. 
head;  in  this  station  the  step-up  transformers  and  high- 
tension  gear  will  be  placed. 

These  developments  will  render  5600  h.p.  available  in 
Halifax,  which  will  be  carried  over  a  duplicate  transmission 
line  by  two  separate  routes.  Transmission  will  be  at  33,- 
000  volts.  It  is  the  intention  of  the  company  to  sell  this 
power  for  lighting  and  industrial  requirements  in  Halifax. 
Plans  are  well  under  way  for  the  upper  development,  one 
transmission  line  and  receiving  station,  and  it  is  expected 
that  this  portion  of  the  work  will  be  proceeded  with  im- 
mediately. Messrs.  C.  H.  &  P.  H.  Mitchell,  consulting  and 
supervising  engineers,  Toronto,  have  charge  of  this  develop- 
ment. 


The  Western  Canada  Power  Company 

We  reproduce  herewith  some  very  fine  cuts  of  the  gen- 
erating equipment  of  the  W'estern  Canada  Power  Company. 
The  power  house  capacity  is  now  being  doubled,  which  will 
raise  it  to  50,000  h.p.  A  little  lower  down  the  river  there 
is  a  second  fall  capable  of  developing  another  50.000  h.p. 
A  recent  statement  of  the  president,  Mr.  C.  H.  Cahan,  is  to 
the  efifect  that  the  demand  on  this  power  house  will,  accord- 
ing to  present  indications,  be  approximately  100,000  h.p.  by 
the  year  1920.  The  president  also  stated  that  this  total 
capacity  of  100,000  h.p.  would  be  made  with  an  actual 
bonded  indebtedness  of  less  than  $130  per  h.p.  including 
dams,  power  houses,  main  transmission  lines  and  power 
distributing  systems.  The  work  and  equipment  throughout 
is  acknowledged  as  of  the  best  and  entirely  in  accord  with 
the  most  approved  engineering  practice  of  the  present  day. 


lOO 
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Personals 

Mr.  Henry  C.  Bentz  has  resigned  as  district  sales  man- 
ager of  the  Northern  Electric  &  Manufacturing  Company, 
Limited,  Winnipeg. 

Mr.  A.  L.  Woolf,  of  Winnipeg,  western  manager  for  the 
Canadian  Tungsten  Lamp  Company,  recently  made  an  eastern 
trip,  visiting  Toronto,  Hamilton  and  Montreal. 

Mr.  C.  C.  Clark,  of  the  firm  of  Kilmer,  Pullen  &  Bur*- 
ham,  Toronto,  was  married  on  May  31st,  in  Montreal,  his 
bride  having  arrived  the  day  before  from  England. 

Mr.  E.  A.  Schofield, -a  member  of  the  firm  of  Jones  & 
Glassco,  St.  Nicholas  Building,  Montreal,  was  married  on 
May  31st  to  Miss  Leonard,  daughter  of  Mr.  E.  E.  Leonard, 
of  the  firm  of  E.  Leonard  &  Sons,  Limited,  London,  Ont. 
The  marriage  was  celebrated  at  the  Memorial  Church, 
London. 


Mr.  H.  H.  Couzens 

The  newly  appointed  manager  of  the  Toronto  Hydro- 
electric System,  Mr.  H.  H.  Couzens  reached  the  city  during 
the  latter  week  in  May,  and  is  now  occupying  his  time  in 
getting  into  close  touch  with  the  various  phases  of  the  work 
before  assuming  actual  management,  which  he  will  probably 
do  about  the  first  of  July.  Mr.  Couzens  brings  to  his  work 
the  admirable  combination  of  a  broad  experience  at  an  early 
age,  for  though  only  35  years  old,  he  already  has  carried 
through  as  varied  a  programme  as  falls  to  the  lot  of  most 
at  a  much  more  advanced  stage  in  life.  Among  the  posi- 
tions of  responsibility  which  have  been  held  by  Mr.  Couzens 


Mr.  H.  H.  Couzens 


may  be  mentioned  the  following:  from  1896,  when  only  19 
years  of  age,  he  was  assistant  engineer  for  the  Taunton 
Corporation  and  during  the  year  1897-98  was  acting  chief 
assistant.  From  1898-99  he  was  generating  station  assistant 
to  the  Bristol  corporation;  from  1899-01  mains  engineer, 
Bristol  corporation;  1901-09  deputy  electrical  engineer,  Bris- 
tol corporation.  During  the  years  1909-12  he  was  engineer 
and  manager,  Westham  corporation,  and  from  1912  up  to 
the  time  of  his  resignation  to  accept  the  Toronto  position  he 
was  general  manager  and  engineer  of  the  Hampstead  cor- 
poration. Mr.  Couzens,  early  in  life  served  a  pupilage  in 
mechanical  and  electrical  engineering  at  Messrs.  Allan  & 
Sons,  and  later  in  tlie  Taunton  Corporation  Electricity  De- 
partment. 


Mr.  Lawford  Grant 

As  intimated  in  our  last  issue,  Mr.  Lawford  Grant,  pre- 
sident and  managing  director  of  the  Canadian  British  Insu- 
lated Company  has  resigned  that  position  to  associate  him- 
self in  an  important  capacity  with  the  Eugene  F.  Phillips 
Electric  Company  of  Montreal.  For  several  years  Mr. 
Grant  has  been  a  prominent  figure  in  Canadian  electrical 
trade  circles  and  the  following  items  in  connection  with  his 
early  life  and  training  will  be  of  interest.    He  was  born  in 


Mr.  Lawford  Grant 


1878  and  educated  at  Winchester  House,  Clifton,  Eng. 
Leaving  there,  he  began  his  career  as  an  engineer  with,  Mr. 
Arthur  Powell,  M.LC.E.,  of  Bristol,  to  whom  he  was  articled, 
but  in  1901  Mr.  Grant  joined  the  engineering  staS  of  the 
British  Insulated  and  Helsby  Cables,  Limited,  for  whom  he 
carried  out  many  large  contracts  in  various  cities  of  the 
British  Isles  during  the  next  few  years.  In  1905  he  was 
placed  in  charge  of  a  large  contract  in  the  Mediterranean  in 
connection  with  the  electrification  of  the  naval  dock  yard  at 
Malta,  which  occupied  practically  two  years.  Immediately 
afterwards  his  company  decided  to  open  a  Canadian  office 
and  Mr.  Grant  was  appointed  general  manager  for  the 
Dominion.  The  development  of  the  business  has  been  so 
marked  that  it  has  since  been  found  necessary  to  organize 
a  Canadian  company  under  tlie  name  of  the  Canadian  British 
Insulated  Company,  Limited,  and  since  its  formation  in  1909 
Mr.  Grant  has  filled,  with  exceptional  efficiency,  the  posi- 
tion of  president  and  general  manager.  Mr.  Grant  is  also 
well  known  throughout  Canada  as  the  honorary  secretary 
and  treasurer  for  the  Dominion  of  the  Institution  of  Elec- 
trical Engineers.  He  is  a  member  of  this  society,  an  asso- 
ciate member  of  the  Canadian  Society  of  Civil  Engineers, 
and  an  associate  of  the  American  Institute  of  Electrical 
Engineers.  Mr.  Grant  is  also  a  director  of  E.  M.  Sellon  & 
Company,  brokerage  house,  Montreal. 


Hydro  Development  on  Severn  River 

The  Hydro-electric  Power  Commission  of  Ontario  have 
called  for  tenders  for  the  construction  of  a  concrete  dam 
and  a  reinforced  concrete  power-house  at  Wasdell's  Falls 
on  the  Severn  River.  At  this  point  about  1200  h.p.  can  be 
developed  at  peak  load  and  two  600  h.p.  generators  will  be 
installed.  This  plant  will  serve  the  Cannington,  Beaverton, 
Sunderland  district  with  power  and  light. 


TIM':    I'JJ'.C'rRICM.    NJ^WS  loi 

The  Growing  Use  ot  Electricity  on  Farms 

No  longer  a  theory — Practical  applications  in  the  Trent  Valley  Canal — Initial 
expenditures  are  small,  operating  costs  reasonable 


Notwithstanding  the  phenomenal  grcjvvlli  whieli  has 
characterized  manufacturing  industries  and  transportation 
systems  in  Canada  in  recent  years,  the  prosperity  of  our  Do- 
minion as  a  whole,  still  is,  and  must  remain  fundamentally 
dependent  for  its  success  on  our  agricultural  developments. 
The  Dominion  census  of  1911  tells  of  an  ever-increasing 
population  of  our  cities,  and,  with  the  exception  of  the 
Western  provinces,  the  gradual  decrease  of  the  rural  popu- 
lations. This  is  all  the  more  significant  from  the  fact  that 
the  demand  for  farm  products  has  enormously  increased. 
As  a  result  the  farmer  is  hampered  to  a  very  great  extent 
for  labor,  both  on  account  of  the  greater  attractions  and 
opportunities  of  the  larger  centres  and  on  account  of  the 
greater  demands  for  supplies  made  upon  him. 

It  would  appear,  therefore,  that  the  most  modern  meth- 
ods available  are  not  only  justifiable,  but  are  an  absolute 
necessity  both  from  an  economical  point  of  view  as  well  as 
from  the  standpoint  of  being  properly  equipped  to  meet 
the  ever-increasing  demand  for  farm  products. 

That  this  has  been  realized  by  the  farmer  to  some  ex- 
tent for  years  past  is  evidenced  by  his  eagerness  to  adopt 
improved  machinery,  labor-saving  devices,  and  approved 
methods  of  cultivation.  The  introduction  of  the  threshing 
machine,  the  self-binder,  the  latest  type  of  cultivators,  mow- 
ers, fertilizers,  hay  tedders,  loaders,  etc.,  are  recognized  as 
profitable  investments  and  have  been  generally  adopted 
because  successful  farming  would  be  impossible  without  their 
use.  The  introduction  of  the  telephone  as  a  method  of 
rapid  and  general  communication  was  at  first  considered  a 
luxury,  but  to-day  its  use  is  becoming  general,  and  its  value 
as  a  necessary  auxiliary  of  modern  farm  business  is  best 
shown  by  the  fact  that  these  instruments,  when  once  in- 
stalled, are  never  removed.  Through  certain  sections  of 
the  country  practically  every  home  has  its  telephone,  and 
those  sections  not  so  served  as  yet,  are  being  rapidly  covered. 

Motors  Supplant  Windmills 

The  adoption  of  the  windmill  by  the  farmers,  as  a  meth- 
od of  developing  energy  was  one  of  the  first  evidences  that 
motive  power  could  be  utilized  to  advantage  in  many  ways 
around  the  farm  buildings.  This  one  item  alone  has  done 
much  to  improve  conditions  on  the  farm.  At  the  present 
time,  however,  as  a  result  of  the  intermittent  service  deliver- 
ed by  this  type  of  prime  mover  and  the  increasing  demand 
for  power,  this  class  of  installation  is  unable  to  satisfy  the 
needs  of  the  present  day  farmer.  The  gasoline  engine,  a 
later  introduction,  has  improved  the  service,  but  it  possesses 
many  disadvantages  in  that  it  is  not  instantly  available, 
that  it  will  only  operate  at  best  a  few  hours  a  day,  that  it 
is  becoming  always  more  expensive  to  operate,  and  that 
it  is  associated  with  a  considerable  amount  of  fire  hazard. 

Electricity,  on  the  other  hand,  is  capable  of  meeting  the 
needs  of  farm  life  and  of  solving  the  problems  of  the  farmer 
more  completely  and  at  a  much  more  moderate  expense  than 
was  deemed  possible  a  half  dozen  years  ago.  It  is  instantly 
available;  it  is  fireproof;  it  is  exceedingly  reasonable  in  first 
cost  and  up-keep;  operating  costs  are  low;  it  supplies  light 
in  unlimited  quantities  to  every  building  on  the  farm  and 
in  every  corner  of  every  building;  it  is  flexible  as  a  power 
source  in  that  it  is  adaptable  to  a  dozen  different  classes  of 
work  around  the  barns  and  home. 

For  some  years  machinists  and  electrical  manufacturers 
have  been  concentrating  their  efforts  with  a  view  to  adapt- 


ing the  machine  tool  and  the  electric  motor  to  each  other, 
either  by  belt  or  direct  drive  and  the  developments  in  this 
important  field  of  industry  may  at  last  be  regarded  as  fair- 
ly complete — for  there  is  practically  no  class  of  business  in- 
to which  electricity  has  not  made  its  way  as  the  source  of 
mechanical  power. 

Electric  Lighting 

It  is  now  generally  recognized  that  electricity  furnishes 
the  safest,  cleanest,  most  effective,  and  by  far  the  most  con- 
venient system  of  artificial  lighting.  It  is  especially  valu- 
able for  use  in  farm  houses,  stables  and  barns  where  there 
is  always  danger  of  fire  if  oil,  acetylene  or  gas  lamps  are 
used.  Electric  lamps  require  no  matches,  burn  without 
flame  and  are  entirely  safe,  there  being  no  danger  of  fire 
even  if  the  lamps  are  broken.  From  the  labor-saving  point 
of  view  also,  it  is  worthy  of  note  that  their  use  eliminates 
all  the  work  of  filling,  cleaning,  and  trimming  oil  lamps  and 
the  danger  of  explosion  inherent  in  the  use  of  gasoline 
lamps.  Then,  electric  lights  are  the  acme  of  convenience. 
By  the  simple  turning  of  a  switch  light  is  produced.  The 
switches  may  be  arranged  in  many  different  ways  so  that 
lamps  in  any  room  may  be  controlled  from  any  point.  There 
is  practically  no  limit  to  the  convenience  of  control,  it  be- 
ing only  a  matter  of  a  little  added  expenditure.  Electric 
lamps  do  not  blow  out  with  a  draft  of  air. 

Other  Uses  in  the  Home 

The  drudgery  inseparably  associated  with  house  work 
on  the  farm  may  further  be  relieved  to  a  very  large  extent 
by  the  introduction  of  a  number  of  labor-saving  devices 
which  the  use  of  electric  current  renders  available.  Prob- 
ably the  most  practical  and  most  generally  used  of  these 
devices  is  the  electric  iron,  by  which  it  is  possible  at  a  small 
expense  to  do  in  one  hour  what,  with  the  old  fashioned  iron 
takes  two,  and  to  do  it  much  better  and  with  much  less  ex- 
penditure of  energy.  Among  the  other  safe,  sanitary  and 
entirely  practicable  household  equipments  may  be  men- 
tioned a  number  of  electric  heating  and  cooking  devices 
which  today  are  so  well  constructed  as  to  be  practically  in- 
destructible and  to  be  free  from  danger  to  the  operator. 
These  include  toasters,  tea  kettles,  soup  kettles,  cofTee  per- 
colators, tea  urns,  chafing  dishes,  cooking  ovens,  egg  boilers, 
frying  pans,  electric  stoves  and  ranges,  heating  pads,  foot 
warmers,  luminous  radiators,  etc.,  etc.  This  apparatus  is  all 
practical;  the  initial  cost  is  reasonable  and  the  operating 
charges  are  smaller  than  generally  supposed. 

In  addition  to  the  above  household  equipments  there 
are  a  number  of  others  for  which  small  motors  are  required. 
In  every  case  from  1/6  to  h.p.  is  ample.  These  equip- 
ments include  coffee  grinders,  meal  grinders,  ice  cream 
freezers,  motor  operated  sewing  machines,  vacuum  cleaners, 
washing  machines,  wringers,  etc.  The  number  of  devices  to 
which  these  small  motors  are  applicable  is  practically  un- 
limited and  their  low  cost  places  them  within  the  reach  of 
every  one  who  may  be  able  to  find  use  for  them. 

Electricity  at  the  Barns  and  Stables 

Nor  is  electricity  any  more  adaptable  to  the  house  than 
to  the  stables  and  barns.  Until  recent  years  farmers  have 
had  to  content  themselves  with  methods  for  development  of 
power  such  as  the  windmill,  gasoline  engine,  tread  power, 
etc.,  the  only  use  to  which  electricity  has  been  put  in  bene- 
fitting him  being  in  telephone  and  telegraph  lines.  Within 
the  last  two  or  three  years,  however,  devoloptnents  in  the 
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art  of  distribution  and  application  of  electricity  have  made 
it  possible  to  meet  the  requirements  of  the  rural  population 
almost  with  the  same  efficiency  as  the  city  manufacturer  is 
served.  The  stables  and  barns  stand  to  the  farmer  in  much 
the  same  relation  that  the  factory  does  to  the  city  manufac- 
turer, and  no  manufacturer  nowadays  considers  himself  pro- 
perly equipped  for  business  unless  his  factory  contains  all 
the  modern  advantages  of  electric  lighting  and  electric  drive. 
It  means  a  greater  initial  expenditure  to  the  manufacturer, 
but  experience  has  taught  him  that  it  is  money  well  spent. 
The  same  argument  is  applicable  to  the  farmer.  Those  who 
have  already  installed  electric  equipment  in  their  buildings 
are  unanimous  in  their  evidence  that  it  is  money  well  invest- 
ed from  every  point  of  view. 

As  already  pointed  out  the  manufacturer  and  the  engi- 
neer have  been  working  together  to  produce  an  equipment 
by  which  they  can  supply  rural  districts  with  light  and 
power  at  reasonable  rates.  Improvements  in  distribution 
in  lighting  units  and  in  small  motors  to  give  an  entirely 
satisfactory  service  are  the  result.  It  now  remains  for  the 
distributor  to  co-operate  with  the  farmer  in  the  installation 
of  this  apparatus  and  that  the  importance  of  the  situation  is 
being  grasped  by  many  municipalities  is  shown  by  the  num- 
ber of  rural  lines  being  run  at  the  present  time  at  many  dif- 
ferent points  throughout  Canada.  The  Hydro-electric 
Power  Commission  of  Ontario  has  done  much  to  arouse  in- 
terest in  this  subject,  but  there  are  a  number  of  private 
companies  who  have  been  active  in  carrying  out  the  actual 
work  of  supply.  One  of  these  is  the  Electric  Power  Com- 
pany, with  its  numerous  subsidiaries  operating  throughout 
Central  Ontario  and  more  particularly  in  the  Trent  Valley 
district.  For  years  the  distribution  of  electric  current  along 
every  cross  road  of  this  area  has  been  the  'dream  of  the 
Electric  Power  Company  and  already  much  work  has  been 
done.  This  is  evidenced  by  the  following  list  of  distribution 
lines  that  have  been  run  in  the  last  two  or  three  years, 
from  which  light  and  power  is  now  being  supplied  to  the 
farmers  and  others  living  in  these  vicinities.  We  believe, 
indeed,  that  this  company  has  done  more  towards  serving- 
rural  communities  than  any  other  central  station  in  America. 

Actual  Installations 

From  Campbellford  to  Hoard's  Station,  a  distance  of 
twelve  miles,  a  distribution  line  has  been  run;  from  Napanee 
to  Newburg  and  Cambden  East,  ,10  miles;  from  Belleville 
west  on  the  Trent  Road,  2  miles;  from  Brighton  to  Smith- 
field,  4  miles;  two  extensions  west  from  Cobourg  between 
3  and  4  miles  altogether;  from  Newcastle  to  Orono,  5  miles; 
from  Oshawa  to  Harmony  to  Cedardale,  7  miles;  from  Osha- 
wa  to  Whitby,  4  miles;  and  many  other  extensions  are  plan- 
ned. The  total  amount  of  power  taken  from  these  lines 
varies  from  a  minimum  of  15  h.p.  up  to  75  h.p.  No  service 
less  than  1  h.p.  is  installed  and  the  average  farmer  with  up 
to  200  acres  of  land  dequires  from  3  to  5  h.p.  It  is  con- 
sidered by  the  company  that  a  load  of  2  h.p.  to  the  mile  is 
sufficient  inducement  for  the  installation  of  a  line  and  equip- 
ment. 

The  particular  class  of  work  to  be  performed  by  the 
motors  installed  do,  of  course,  regulate  their  size,  but  cx 
perience  in  this  district  has  shown  that  practically  every 
operation  can  be  performed  by  a  3  h.p.  motor.  .  This  would 
do  the  milking  and  pumping,  operate  the  separator,  pulp  the 
roots,  turn  the  fanning  mill  and  drive  a  small  circular  saw. 
For  grinding,  however,  the  mills  at  present  on  the  market 
require  about  a  5  h.p.  and  this  size  of  motor  is  also  required 
for  wood  cutting.  Indeed,  aside  from  these  two  operations 
a  2  h.p.  motor  will  be  found  very  satisfactory  and  this  size 
is  being  installed  by  most  100  acre  farmers. 

The  motors  are  not  in  general  placed  on  a  solid  founda- 
Unn,  but  are  mounted  on  a  truck  or  more  often  on  a  wooden 
frame  work  provided  with  handles  so  that  it  may  be  carried 


from  place  to  place.  One  motor  is  therefore  capable  of  be- 
ing used  to  operate  all  the  different  machines.  This  plan 
has  been  found  to  work  out  well. 

With  respect  to  lighting,  this  company  allows  its  cus- 
tomers the  privilege  of  installing  the  equivalent  of  ten  16- 
candle  power  carbon  lamps  for  every  h.p.  contracted  for,  so 
that  the  100  acre  farmer  who  contracts  for  a  2  h.p.  motor  to 
use  in  his  barns  and  stables  is  free  to  install  twenty  16-candle 
power  carbon  lamps,  or,  if  he  chooses,  twenty  40-watt  tung- 
sten lamps  from  which  he  gets  about  2J4  times  more  liglit.. 
This  has  proven  ample,  as  ten  lights  in  the  average  farm 
home  and  ten  around  the  other  buildings  will  generally  be 
found  sufficient  to  meet  the  requirements. 

The  Electric  Power  Company  have  done  much  both  by 
reasonable  rates  and  by  their  fair  and  helpful  treatment  of 
their  customers,  to  make  the  use  of  electric  power  on  the 
farms  in  the  Trent  Valley  district  general  and  popular. 
Every  assistance  has  been  given  in  the  purchase  and  instal- 
lation of  the  equipment.  No  unnecessary  frills  have  been 
introduced  and  the  policy  has  been  followed  at  all  times  of 
recommending  a  farmer  to  take  just  as  much  power  as  it 
seemed  necessary  he  should  have.  As  in  other  business 
transactions  the  case  has  often  arisen  where  a  farmer  could 
have  been  induced  to  install  a  5  h.p.  motor  where  a  3  h.p. 
would  do  the  work,  but  this  policy  has  been  most  carefully 
avoided  and  the  result  is  that  the  farmers  who  have  had  deal- 
ings with  this  company  continue  to  have  confidence  that 
their  advice  is  always  given  in  the  interests  of  the  customer. 
In  this  way  a  friendly  feeling  of  mutual  benefit  has  been  in- 
troduced which  it  would  be  well  for  all  operating  companies 
to  develop.  The  farmer  as  a  type,  is  naturally  suspicious 
of  the  salesman,  but  if  his  confidence  is  once  won  he  be- 
comes a  most  excellent  advertisement  for  the  further  ex- 
tension of  this  class  of  business. 

The  Rates 

The  rates  given  by  the  Electric  Power  Company  would 
appear  to  place  electricity  within  the  reach  of  every  farmer 
who  may  be  fortunate  enough  to  reside  in  the  vicinity  of  one 
of  their  distribution  lines.  No  meters  are  used,  it  being 
taken  for  granted  that  the  customer  will  not  utilize  more 
than  the  amount  for  which  he  contracts,  say  one  h.p.,  2  h.p., 
3  h.p.  or,  as  the  case  may  be.  For  example,  if  a  farmer 
signs  a  contract  for  2  h.p.  he  is  at  liberty  to  use  this 
amount  twenty-four  hours  of  the  day,  every  day  of  the 
year,  but  he  is  not  expected  to  use  more  than  this 
amount  at  any  time  of  the  twenty-four  hours.  That  he  could 
easily  break  this  agreement  if  he  were  so  disposed,  is  seen 
by  the  fact  that  this  customer  is  allowed  to  install  2  h.p. 
in  motors  and  practically  the  equivalent  of  2  h.p.  in  lighting, 
so  that  he  is  really  able  to  take  4  h.p.  off  the  company's  lines. 
The  experience  has  been,  however,  that  the  farmers  respect 
their  moral  obligations  and  indeed  this  is  only  what  anyone 
would  expect  from  this  class  of  customer. 

The  rates  charged  by  the  Electric  Power  Company,  are 
$35  per  year  if  only  one  h.p.  is  taken;  $60  a  year  for  2  h.p.; 
$75  a  year  for  3  h.p.,  and  $25  per  h.p.  per  year  for  all  above 
3  h.p.  This  means,  for  example,  that  on  a  100  acre  farm 
where  an  agreement  has  been,  signed  for  2  h.p.  that  all  the 
various  machines  may  be  driven  for  one  year  and  the  barns 
and  house  may  be  lighted  during  the  same  time  for  an  ex- 
penditure of  $60.  This  is  certainly  an  exceedingly  reason- 
able amount  when  it  is  considered  that  it  not  only  takes  the 
place  of  other  expenditures,  but  that  it  makes  it  possible  to 
do  much  more  work  in  the  same  time,  do  it  better,  and  fur- 
ther, make  it  possible  to  have  fewer  employees  who  are 
often  incompetent,  generally  not  congenial,  and  at  best  have 
to  be  supplied  with  board  and  lodging. 

The  above  rates  include  also  the  privilege  of  a  number  of 
farmers  combining  to  use  their  maximum  of  power  in  any 
way.    For  example,  two  adjacent  farmers  who  are  each  con- 
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tracting  for  3  h.p.  may  purchase  a  6  h.p.  motor  and  utilize  it 
at  one  barn  or  the  other,  the  only  condition  lacing  that  no 
other  power  must  be  used  while  this  motor  is  in  operation. 
Or,  a  number  of  farmers,  say  five  or  six,  may  club  together 
and  buy  a  15  or  18  h.p.  motor,  which  will  Ik-  sufficient  to 
operate  a  threshing  machine. 

Exceedingly  reasonable  rates  have  been  secured  by  the 
company  for  the  installation  work.  It  has  been  found  that 
a  1  h.p.  installation  including  motor,  the  necessary  wiring 
for  the  lighting  of  the  house  and  barns,  and  the  lamps,  can 
be  kept  within  the  sum  of  $110;  a  2  h.p.  equipment  complete 
$175;  and  a  3  h.p.  equipment  $335.  For  larger  installations 
the  expense  is  only  slightly  greater.  It  will  be  seen,  there- 
fore, that  the  hundred  acre  farmer  can  install  the  necessary 
equipment  for  $175  and  can  operate  the  same  34  hours  of  the 
day  every  day  of  the  year  for  an  additional  $60. 

When  we  consider  the  amount  of  money  the  average 
farmer  spends  on  implements  which  are  used  only  a  few  days 
of  the  year,  the  installation  of  an  electrical  equipment  such 
as  has  been  described  above,  may  well  appeal  to  him  as  a 
good  business  proposition  quite  aside  from  the  luxurious 
consideration  associated  with  it.  A  binder  costs  him  $140 
and  is  used  five  or  six  days  in  the  whole  year.  The  mow- 
ing machine,  etc.,  while  less  expensive,  also  operates  only 
very  short  periods,  and  yet  the  progressive  farmer  knows 
that  his  work  could  not  be  carried  on  satisfactorily  without 
these  things.  A  few  years  ago  all  of  these  were  consider- 
ed luxuries,  and  it  is  safe  to  predict  that  within  a  very  short 
time  electric  lighting  and  electric  drive  of  many  of  the  ma- 
chines used  around  the  farm  buildings  will  be  considered  as 


much  a  necessity  and  economy  as  the  self  .binder  is  now 
known  to  be. 

As  exemplifying  the  way  the  system  is  working  out  in 
actual  practice  in  the  Trent  Valley  district,  it  may  be  said 
that  well  over  fifty  farmers  are  at  present  reaping  the  bene- 
lits  of  this  company's  distribution  system.  The  majority  of 
the  farmers  in  this  district  own  from  100  to  300  acres,  the 
average  perhaps  being  about  200  acres.  As  an  example,  we 
may  cite  the  case  of  Mr.  Alex.  Hume,  the  owner  of  a  fine 
300  acre  farm  who  is  just  completing  the  installation  of  5 
li.p.  Mr.  Hume's  house  is  electric  lighted.  It  is  supplied 
by  water  through  a  modern  pressure  system  operated  by  a 
h.p.  motor.  A  5  h.p.  motor  will  do  his  milking,  separat- 
ing, saw  his  wood,  cut  straw,  grind  grain,  etc.  Another 
typical  farmer  is  Mr.  Thomas  Walker,  owning  400  acres  and 
carrying  on  an  extensive  dairy  business.  A  4  h.p.  motor  has 
been  found  satisfactory  for  his  needs,  including  the  opera- 
tion of  the  milking  machine  and  the  separator.  Mr.  G.  V. 
Taylor,  the  owner  of  200  acres  uses  3  h.p.  with  which,  among 
other  needs,  he  drives  his  fanning  mill.  Thomas  Stewart  & 
Sons  use  a  5  h.p.  motor  on  a  200  acre  farm,  as  does  also  Jas. 
Stewart  on  a  farm  of  the  same  size. 

The  Electric  Power  Company  distribute  their  energy 
l)y  a  two-wire  single  phase  line  for  the  most  part  at  2400 
volts.  One  of  the  lines,  the  longest,  carries  6600  and  one 
of  tlie  others  4100  volts.  In  general,  each  customer  is  fed 
from  his  own  transformer  which  is  placed  as  nearly  as  pos- 
sible at  the  centre  of  the  power  distribution  system  of  this 
particular  customer.  The  company  calculates  that  they  can 
do  business  on  a  paying  basis  if  8  h.p.  to  the  mile  is  secured. 


Relative  Merits  of  Distributing  Systems 

By  Mr.  F.  T.  Stocking 


Since  the  beginning  of  three-phase  alternating  distri- 
bution little  change  has  been  made  in  distribution  systems. 
It  was  early  found  that  appartus  could  be  made  and  lines 
erected  to  carry  2000  volts  at  a  cost  little  in  excess  of  that 
for  lower  voltages  since  the  insulation  on  both  apparatus 
and  lines  for  this  voltage  was  little  more  than  that  deter- 
mined by  mechanical  considerations.  Furthermore,  work- 
may  be  done  on  these  lines  while  alive  with  comparatively 
slight  precautions.  Higher  potentials  have  been  advocated 
to  reduce  line  losses  and  the  enormous  outlay  on  conductors, 
but  in  most  instances  it  has  been  found  advisable  to  use  the 
2000  or  2300  volt  apparatus  for  distribution  and  to  put  in 
sufficient  distributing  stations  to  keep  the  cost  of  lines  to  a 
reasonable  amount.  The  principal  advance  therefore  has 
been  in  so  arranging  the  standard  2300  volt  apparatus  as  to 
reduce  the  cost  of  distribution  to  a  minimum.  For  this  pur- 
pose the  4-wire  Y  connected  system  with  grounded  neutral 
has  been  employed  and  its  use  is  steadily  increasing.  By 
this  method  the  transmission  voltage  is  raised  from  2300  to 
about  4000  volts,  the  potential  between  any  wire  and  ground 
being  kept  at  2300  volts  which  voltage  not  infrequently  ob- 
tained with  the  delta  connected  system. 

From  the  victor  diagram  of  a  delta  connection  shown  in 
Fig.  1  it  is  obvious  that  3300  volts  will  be  the  potential  be- 
tween any  two  conductors.  In  Fig  3  solving  the  triangle 
A,  B,  C,  the  potential  between  A  and  B  is  3300  V  3  =  about 
4000  volts  which  will  be  the  potential  between  line  wires,  the 
potential  between  each  of  these  and  neutral  or  ground  being 
2300  volts. 

For  the  same  per  cent,  voltage  drop  or  per  cent,  power 
loss  the  carrying  capacity  of  a  given  conductor  varies  as  the 
square  of  the  voltage.  The  carrying  capacity  of  the  "Y" 
connected  system  is  therefore  3  times  that  of  the  "delta." 


Partly  offsetting  this  great  advantage  is  an  increase  in  cost 
of  line  where  single-phase  loads  are  supplied  since  a  fourth 
conductor  is  necessary.  This  conductor,  however,  may  usually 
be  of  minimum  mechanical  strength  or  say  No.  6  copper. 

Very  effective  use  may  be  made  of  this  fourth  wire  by 
carrying  it  at  the  top  of  the  pole  and  grounding  at  every 
third  or  fifth  pole,  thereby  serving  the  purpose  of  a  ground 
wire  to  lessen  the  chances  of  disturbances  on  the  line  during 
thunder  storms.  For  a  balanced  motor  load  this  fourth 
conductor  may  be  omitted  although  if  this  is  done  it  is  ad- 


Fig.  1  Fig.  2 


\isable  to  ground  the  neutral  of  the  apparatus  at  both  the 
transmitting  and  the  receiving  end. 

Other  disadvantages  are  an  increase  of  10  to  30  per  cent, 
in  meter  costs;  10  per  cent  to  30  per  cent,  in  the  cost  of 
motors  for  use  on  line  voltage,  and  frequently  an  increase  in 
cost  of  switching  and  protective  apparatus.  Greater  care  is 
also  necessary  in  keeping  the  line  clear  of  accidental  grounds 
since  a  ground  that  would  not  seriously  affect  a  delta  system 
might  result  in  a  short  circuit  where  a  grounded  neutral  is 
employed. 

Considering  a  lighting  load  only,  the  cost  of  line  will  be 
tlie  chief  factor  in  selecting  the  system.    Assuming  5  per  cent. 
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as  the  maximum  allowable  potential  drop  a  single-phase 
2300  volt  line  of  minimum  size — i.e.  No.  6  copper — will  carry 
a  load  at  100  per  cent,  power  factor  of  about  80  h.p.  a  distance 
of  1  mile.  A  3-phase,  2300  volt  line  will  carry  twice  this  or 
160  h.p.,  while  a  "Y"  connected  4000  volt  system  will  carry 
6  times  the  first  or  480  h.p. 

With  a  water  power  plant  having  a  day  peak  it  will  not 
be  necessary  to  consider  power  losses  on  the  lighting  cir- 
cuits, hence  the  system  to  employ,  and  the  size  of  conductors, 
may  be  determined  from  the  regulation  required.  When, 
however,  the  line  losses  mean  a  direct  increase  in  the  cost  of 
power  such  losses  should,  be  reduced  to  a  point  where  the 
annual  cost  of  same  about  equals  the  annual  charges  on  con- 
■  ductors  erected  since  the  total  annual  cost  is  then  reduced  to 
a  minimum.  Considerable  judgment  is  often  required  in  de- 
ciding just  what  the  load  for  the  year  and  the  resulting  an- 
nual losses  will  be. 

Assuming  the  cost  of  power  at  the  station  as  $25  per  h.p. 
per  year,  the  cost  of  conductor  erected  as  $0.26  per  lb.,  with 
interest  at  6  per  cent,  and  depreciation  on  conductors  as  2 
per  cent,  the  economical  load  at  100  per  cent.  p.f.  for  No.  6 
weatherproof  copper  with  a  single-phase  2300  volt  line  may 
be  found  as  follows: — Cost,  erected,  of  1  mile  of  two  No.  6 
T.B.  weatherproof  copper  conductors  would  be  $310.  An- 
nual charges  at  8  per  cent.  =  $24.80,  which'  would  be  equiva- 
lent to  the  cost  of  ' 
24.80 

 ■  =  .992  h.p.  =  740  watts 

25 

for  line  loss. 

The  resistance  of  1  mile  of  No.  6  copper  single-phase 
line  is  about  4.18  ohms  and  watts  loss  =  C^R, 
V740  • 

therefore  C  =    =  13.3  amperes  which  at  2300  volts  = 

V4.18 

about  41  h.p.  Similarly  it  may  be  found  that  economical 
load  for  a  3-phase  line  of  No.  6  copper  and  2300  volts  is 
about  71  h.p.  and  for  a  four-wire,  4,000  volt  line  is 
about  143  h.p.  In  the  following  table  are  given  the  annual 
costs  per  mile,  including  line  costs  and  losses,  of  transmit- 
ting various  loads  with  different  systems.  Prices  of  material 
and  of  power  are  as  assumed  above.  In  the  4,000  volt  sys- 
tem is  included  the  cost  of  the  neutral  with  its  support 
erected  and  wire  grounded  at  every  fourth  pole,  the  neutral 
wire  in  all  cases  being  No.  6  triple  braid  weatherproof  cop- 
per. Prices  do  not  include  the  cost  of  poles,  cross  arms,  etc., 
as  these  are  practically  constant  for  all  three  systems. 


Size  Copper 

No.  6 

No.  2 

No.  2/0 

Volts   

2300 

2300 

4000 

2300 

2300 

4000 

2300 

2300 

4000 

Number  of  Wires 

2 

3 

4 

2 

3 

4 

2 

3 

4 

Annual  Charge 

on  Conductors.. 

31.00 

46 

fi7 

72 

108 

129 

140 

210 

231 

H.P.  carried  1  mile 

with  .5^  volt^  drop 

fiO 

120 

.■iHO 

1.50 

300 

900 

28.5 

570 

1710 

H.  P. 

ANNUAL  COST  PER  MILE 

PER  H.P. 

No.  6 

No.  2 

No.  2/0 

20 

1.84 

2.45 

3.40 

3.71 

.5.45 

6.47 

7.05 

10.50 

11.55 

40 

i.:«i 

1.45 

1.75 

2.04 

2.82 

3.26 

3.62 

5.32 

5.80 

(K> 

1.40 

1.21 

1.27 

1.55 

1.97 

2.21 

2.52 

3.60 

3.88 

mi 

1.70 

.75 

.91 

1.30 

1..37 

1.39 

1.70 

2.25 

2.35 

1.50 

1.7(1 

1.41 

.81 

1.36 

1.16 

1.01 

1..37 

1.62 

1.61 

200 

3.10 

1.70 

.82 

1.53 

1.13 

.84 

1  29 

1.34 

1.25 

300 

2..36 

.98 

19!) 

1.23 

.72 

1.34 

1.14 

.92 

.500 

3.77 

1.35 

3.41 

1.67 

.74 

1.74 

.95 

.70 

1000 

3.03 

1.09 

1.67 

.71 

Under  the  conditions  assumed  above  it  would  be  un- 
economical to  use  a  single-phase  system  for  transmitting 
more  than  about  50  h.p.  For  loads  over  100  h.p.  it  would 
appear  advisable  to  employ  the  "Y"  connected  system  and 
this  would  doubtless  be  true  for  lighting  loads  since  only  the 
metering  and  switching  apparatus  at  the  station  would  be 
affected  causing  only  a  slight  additional  cost,  while  two 
station  transformers  would  still  be  effective  if  the  third  were 


damaged.  The  regulation  also  would  be  very  much  im- 
proved which  in  itself  is  an  important  consideration. 

Where  a  motor  load  is  carried,  owing  to  the  lower  power 
factor  and  the  resultant  increased  line  losses  it  will  be  eco- 
nomical to  use  the  4-wire  system — on  somewhat  lighter  loads 
— considering  transmission  only.  If  the  motors  are  to  be 
supplied  at  voltages  lower  than  2000  this  may  hold,  but  where 
they  are  to  be  connected  directly  to  the  line  the  increased 
cost  of  motors,  starting  devices  and  meters  will  lessen  or 
perhaps  entirely  overbalance  the  saving  on  transmission. 

The  increase  in  cost  in  motors  with  starting  devices  is 
due  largely  to  the  latter,  although,  no  doubt,  the  increase 
is  to  a  great  extent  caused  by  the  fact  that  4000  volt  appara- 
tus has  not  become  a  standard  in  Canada. 

In  the  switching  apparatus  to  handle  the  same  load  there 
should  be  little  difference  in  price  as  the  neutral  wire  may 
be  permanently  grounded  at  the  load  and  there  is  no  neces- 
sity of  breaking  it,  hence  the  ordinary  3-pole  oil  switch  may 
be  employed. 

In  meters,  however,  working  on  unbalanced  loads  using 
the  fourth  wire  there  is  a  considerable  difference  in  cost  since 
three  current  transformers  are  required  in  place  of  the  two 
as  ordinarily  used.  Assuming  the  total  cost  of  meters  both 
for  the  station  and  the  customer  as  $2  per  h.p.,  with  annual 
charges  of  14  per  cent.,  and  of  motors  with  starting  devices 
as  $13  per  h.p.  with  12  per  cent,  annual  charges,  station 
switching  and  protective  apparatus  $2.50  per  h.p.  with  12  per 
cent,  annual  charges;  then  an  increase  of  30  per  cent,  in  cost 
of  meters,  20  per  cent,  in  motors  and  20  per  cent,  in  station 
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protective  and  switching  apparatus  will  increase  the  annual 
cost  by  .08  -f  .31  +  .06  =  $0.45  per  h.p. 

Again  when  a  "delta"  system  is  adopted  two  transformers 
will  still  be  effective  for  supplying  3-phase  current  after  the 
third  has  been  damaged  which  is  not  the  case  with  the  "Y" 
connected  system  and  for  this  reason  it  may  be  advisable  to 
install  a  spare  transformer.  Assuming  the  cost  of  transfor- 
mer installed  as  $12  per  h.p.,  then  the  annual  charges  for  the 
spare  taken  at  12  per  cent,  per  annum,  will  increase  the 
annual  cost  per  h.p.  by  $0.48,  bringing  the  total  extra  cost 
above  that  of  the  delta  system  up  to  about  $0.93  per  h.p. 
per  annum.  This  figure  should  cover  the  additional  cost  in 
the  most  unfavorable  case  and  usually  this  cost  may  be  made 
much  less. 

Two  or  more  3-phase  transformers  may  be  substituted 
for  the  bank  of  three  single-phase  transformers  bringing  the 
cost  down  to  little  in  excess  of  the  latter  and  making  the 
service  fully  as  good.  In  many  small  stations  the  motor 
load  is  of  such  a  nature  that  an  interruption  of  one  or  two 
days  would  not  be  serious  and  therefore  would  not  necessi- 
tate spare  transformers  or  the  whole  system  could  be 
changed  temporarily  to  V.  On  these  stations  the  mo.tor 
loads  are  small  and  are  usually  supplied  at  a  potential  lower 
than  that  of  the  line.  In  such  cases  no  additional  equip- 
ment is  required  at  the  motor,  the  only  additional  cost  being 
in  station  switching  and  meter  equipment.    The  additional 
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cost  here  would  probably  not  exceed  $0.15  per  li.p.  per 
annum. 

Generally  speaking  for  a  mixed  load  where  regulation  is 
not  a  factor  it  would  be  quite  safe  to  install  the  "Y"  con- 
nected system  when  the  annual  saving  on  transmission  costs 
reaches  $0.50  per  h.p.  On  the  longer  lines  where  it  is  neces- 
sary to  consider  regulation  it  would  doubtless  be  wise  to  use 
the  "Y"  system  on  much  lighter  loads  than  would  appear 
from  an  examination  of  the  above  figures. 

In  connection  with  this  system  various  engineers  have 
advocated  the  use  of  auto  transformers  for  service  use  as 
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shown  in  Fig.  3.  This  would  considerably  reduce  the  trans- 
former costs  and  should  not  be  objectionable  providing  a 
good  ground  is  assured.  Some  companies  have  even  dis- 
carded the  neutral  wire  and  depend  entirely  on  the  ground 
wire  for  single-phase  work.  This  would,  however,  become 
dangerous  unless  it  is  known  that  one  side  of  the  secondary 
is  permanently  and  absolutely  grounded.  Fig.  4  indicates  a 
common  method  of  connecting  transformers  with  "delta" 
primary  to  "Y"  secondary  or  vice  versa.  Some  care  must 
be  taken  in  making  such  connections  since  it  is  possible  to 
obtain  unequal  potentials  between  the  difierent  secondary 
wires,  and  it  is  advisable  to  test  with  a  volt  meter  or  lamp 
bank  before  connecting  to  load.  For  supplying  a  motor  load 
from  two  transformers  the  connection  shown  in  Fig.  5  is 
used  and  may  be  employed  either  on  light  loads  to  save 
transformer  costs  or  as  a  substitute  for  three  transformers 
in  case  one  is  damaged. 

The  question  of  what  form  of  conductor  to  use  for  the 
neutral  wire  and  how  this  conductor  should  be  supported  is 
one  that  requires  considerable  thought.  With  the  lighter 
loads  since  little  current  is  carried,  mechanical  strength  is 
the  chief  consideration.  For  such  cases  copper  clad  steel  and 
even  galvanized  iron  has  been  proposed  and  would  no  doubt 
serve  quite  well  on  such  loads  particularly  when  grounded 
at  frequent'  intervals.  Its  chief  use  in  such  cases  would 
really  be  to  assure  an  absolute  ground  and,  when  properly 
erected,  to  answer  as  lightning  protection. 

Whether  or  not  this  neutral  wire  should  be  insulated 
would  depend  upon  its  position  on  the  pole  as  well  as  on  the 
type  of  the  other  conductors.  If  the  latter  are  bare  the 
neutral  would  naturally  be.  If  the  neutral  is  located  close 
to  insulated  primary  conductors  where  linemen  are  liable  to 
come  in  contact  with  it  while  working  on  live  lines  it  is 
advisable  to  have  the  neutral  insulated.  This  also  applies 
to  the  grounding  wires.  If  the  neutral  can  be  supported  in 
a  more  or  less  isolated  position  such  as  well  above  the  upper 
arm  there  appears  no  necessity  of  insulating  it  and  the  saving 
on  cost  of  insulation  may  be  used  in  raising  it  still  higher 
thereby  making  it  more  effective  as  a  lightning  protection. 
Various  types  of  pole  top  brackets  are  on  the  market  and 
serve  nicely  in  cases  where  the  arm  can  be  placed  well  down 
on  the  pole.  A  short  heavy  porcelain  knob  secured  by  a 
lag  screw  to  the  top  of  pole  also  answers  well,  the  porcelain 
being  the  cheapest  article  obtainable  with  smooth  surfaces 


wliich  will  not  injure  the  wire.  Where  an  irftn  wire  is  em- 
ployed as  neutral  an  iron  clamp  may  be  substituted  for  the 

knob. 

For  carrying  the  neutral  well  above  the  top  of  pole  an 
angle  iron  fitted  with  a  porcelain  knob,  as  shown  in  Fig.  6, 
is  prtjbably  the  simplest  device  that  can  be  made.  The 
thrcnigh  bolt  for  supporting  the  cross  arm  may  be  used  as 
the  lower  bolt  for  this  support,  thereby  saving  a  bolt  and 
two  washers.  In  using  such  a  device  it  is  advisable  to  carry 
the  neutral  on  an  insulator  of  some  description  to  avoid 
danger  to  linemen.  For  the  same  reason  the  grounding  wire 
should  be  carried  up  without  touching  this  suport. 

There  is,  of  course,  no  necessity  of  using  special  con- 
struction for  this  neutral  wire,  the  only  object  of  carrying  it 
at  the  top  being  to  have  it  serve  as  a  protection  which  might 
considerably  improve  the  service  and  at  the  same  time  make 
it  possible  to  discard  at  least  a  portion  of  the  lightning 
arresters. 


Wireless  Stations  on  Hudson  Bay  Railway 

Under  a  contract  between  the  Marconi  Company  of 
Canada  and  the  Federal  Government,  two  wireless  stations 
will  be  erected  at  the  terminals  of  the  proposed  Hudson 
Bay  Railway — one  at  Port  Nelson  on  the  Hudson  Bay,  the 
northern  terminal  of  the  line,  and  the  other  at  Le  Pas,  Mani- 
toba, the  connecting  point  of  the  new  line  with  the  Govern- 
ment railway  system.  These  stations  are  primarily  intend- 
ed to  serve  as  intermediaries  for  the  ordering  and  forwarding 
of  material  and  labor  from  the  base  to  the  scene  of  opera- 
tions, and  will  greatly  facilitate  the  work  of  construction. 
The  stations  will  be  of  10  kw.  capacity,  the  power  being  ob- 
tained from  20  h.p.  Canadian  Fairbanks-Morse  engines,  and 
each  station  will  have  a  range  of  500  miles.  It  is  probable 
that  the  stations  may  form  the  commencement  of  a  wireless 
chain  extending  through  northern  Ontario  and  Quebec  and 
the  Hudson  Bay  straits,  eventually  linking  up  with  the  New- 
foundland Government  stations  on  the  Labrador  coast. 


Convention  Rejuvenation 


When  it  was  definitely  decided  to  hold  the  Canadian 
Electrical  Association  Convention  in  Toronto,  the  Jovians 
immediately  began  to  prepare  for  a  rejuvenation  to  take  place 
on  one  of  the  convention  dates.  The  necessary  arrange- 
ments have  been  made  and  the  committees  are  at  work 
perfecting  the  details  for  this  gala  event,  which  will  take 
place  on  June  27th  at  8  o'clock.  All  Jovians  are  invited  to 
attend,  and  members  of  the  C.  E.  A.  who  are  not  Jovians 
are  advised  that  they  can  obtain  application  blanks  and  the 
necessary  information  from  any  member  of  the  Toronto 
managing  committee,  consisting  of  E.  B.  Pike,  H.  G.  Nicholls, 
M.  P..  Elhs,  W.  W.  Lovell,  S.  C.  DeWitt,  B.  O.  Salter,  Jno. 
Ward,  secretary  and  treasurer,  and  A.  Ross  Oborne,  chair- 
man of  the  membership  committee.  The  Jovian  order  in 
Toronto  have  issued  an  attractive  folder  calling  attention  to 
this  rejuvenation.  They  point  out  that  there  are  to-daj' 
over  10,000  members  of  this  order,  and  that  their  worthy 
slogan  "all  together,  all  the  time,  for  everything  electrical." 
should  appeal  strongly  to  all  good  men  in  the  electrical 
business. 


Mr.  Irving  Smith,  809  Unity  Building.  Montreal,  has 
secured  the  agency,  for  Canada,  for  the  Delta-Star  Electric 
Company,  of  Chicago,  manufacturers  of  high  voltage  dis- 
connecting switches  and  high  voltage  disconnecting  gear 
and  fuses. 
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The  Makers  of  Electrical  Canada 

COL.   SIR   HENRY   MILL   PELLATT,    C.  V.  O. 


A  man  may  be  known  in  military  circles  as  a  soldier  af 
renown  and  as  a  generous  patron  of  the  military  arts;  he 
may  be  a  financier  with  world-wide  reputation  for  wisdom  in 
council  and  honor  in  all  his  dealings;  he  may  be  the  holder 
of  athletic  records  and  have  made  a  mile  in  faster  time  than 
any  other  athlete  on  his  continent — but  any  one  of  these 
takes  second  place  to  the  man  who  advances,  not  one  stage, 
but  many,  the  universal  utilization  of  electricity  by  showing 
how  it  may  best  be  developed,  demonstrating-  its  commercial 
possibilities  and, backing  his  faith  by  a  final  demonstration 
that  eclipses  anything  the  world  has  seen.  And  what  then 
of  one  man  who  combines  all  these  qualities.  This  is  Col. 
Sir  Henry  Pellatt,  C.V.O., 
the  subject  of  this  issue's 
sketch  and  a  true  maker  of 
electrical  Canada. 

It  is  not  generally  known 
to  the  younger  generation 
that  in  1879  the  then 
"Harry"  Pellatt  was  the 
fastest  "miler"  on  the  con- 
tinent of  North  America 
winning  the  title  by  defeat- 
ing Duffy  in  4.32,  the 
fastest  time  on  record, 
with  one  exception,  to  that 
date.  Previous  to  this  Sir 
Henry  had  been  champion 
athlete  of  the  Toronto 
Model  School,  in,  1875,  and 
of  Upper  Canada  College 
in  1876.  A  little  later  he 
also  won  special  mention 
as  a  member  of  the  first 
team  of  the  Toronto  La- 
crosse Club.  Even  yet  Sir 
Henry  is  said  by  those  who 
know  him  intimately  to  be 
as  "hard  as  nails,"  the  re- 
sult not  only  of  his  early 
training,  but  also  of  an 
hour  spent,  even  yet,  each 
morning  in  his  own  gym- 
nasium. 

In  military  matters  Sir 
Henry's  achievements,  hav- 
ing lieen  more  recent,  are 
more  widely  known.  In 
his  youth  he  became  a  private  in  the  Queen's  Own  Rifles, 
the  largest  volunteer  corps  in  the  Dominion,  with  "which 
regiment  he  has  since  been  continuously  and  prominently 
associated,  retiring  but  recently  with  the  rank  of  Colonel. 
In  1897  it  will  be  remembered  that  he  commanded  a  section 
of  the  Canadian  contingent  which  visited  England  on  the 
occasion  of  the  Queen's  jubilee.  Later,  at  the  Coronation 
of  King  Edward  he  received  command  of  the  Canadian  con- 
tingent and  took  v/ith  him,  at  his  own  expense,  the  Queen's 
Own  bugle  band.  In  1910  he  again,  at  his  own  expense,  took 
his  whole  regiment  of  over  600  men  to  England  to  take 
part  in  the  manoeuvres  of  the  British  army  at  Aldershot. 
It  was  for  his  military  achievements,  to  which  he  was  chiefly 
impelled  by  strong  imperialistic  convictions,  that  he  prob- 
ably owes,  more  than  to  any  other  single  phase  of 
his  life's    work,  the  honor  of  receiving,  in  1905,  recogni- 


Sir  Henry  M.  Pellatt. 


tion    for    his    services   in    the    title   of    Knight  Bachelor. 

Sir  Henry  began  his  financial  career  in  the  brokerage 
office  of  his  father,  the  senior  member  of  the  then  firm  o: 
Pellatt  and  Osier,  the  other  member  of  the  firm  being  Sir 
Edmund  Osier,  M.P.  In  1882  this  firm  was  dissolved  and  the 
business  has  since  been  carried  on  under  the  time-honored 
name  of  Pellatt  and  Pellatt,  of  which  Sir  Henry,  since 
1891,  is  the  senior  member.  But  his  broker's  olifice  can 
scarcely,  especially  in  recent  years,  have  received  any  large 
proportion  of  his  time,  which  has  been  occupied  in  the 
development  of  many  industrial  and  other  enterprises,  in 
wliich  he  has  interested  himself  for    the    building    up  of 

Canada.  For  example,  aside 
from  electrical  companies 
about  which  we  shall  speak 
later,  he  is  connected  in  one 
capacity  or  another  with  the 
Dominion  Steel  Corpora- 
tion, the  Richelieu  &  On- 
tario Navigation  Company, 
the  British  &  Colonial  Land 
&  Securities  Company,  the 
British  Canadian  Ship- 
building &  Dock  Company, 
Steel  &  Radiation,  Limited, 
the  British  Columbia 
Packers  Association,  etc. 
To  these  he  gives  freely  of 
his  time,  ability  and  saga- 
city, and  it  is  noticeable 
that  success  attends  the 
enterprises  he  associates 
himself  with. 

But  above  all  these  is  Sir 
Henry's  interest  in  matters 
electrical.  He  it  was  who 
was  largely  instrumental  in 
the  erection  of  that  pioneer, 
but  still  unexcelled,  hydro- 
electric development  at 
Niagara  Falls,  the  Electri- 
cal Development  Company's 
plant.  This  was  followed 
by  the  Toronto  &  Niagara 
Power  Company,  a  trans- 
mitting company  which 
placed  Toronto  for  the  first 
time  in  the  limelight  of  Ni- 
agara's incandescence.  The  Toronto  Electric  Light  Com- 
pany for  the  distribution  of  light  and  power  was  the  natural 
sequence  and  of  all  three,  Sir  Henry  Pellatt  became  and  re- 
mains president.  Indeed  Sir  Henry  has  been  prominent  in 
the  councils  of  most  of  the  big  electrical  successes  of  the 
past  decade  including  Twin  City,  Toronto  Railway,  Sao 
Paulo,  the  reorganized  Toronto  Power  Company  and  the 
latest  development,  the  Brazilian  Traction  Light  &  Power 
Company.  He  has  had  faith  in  electricity,  and  has  demon- 
strated his  faith  in  a  practical,  tangible  way  by  staking  both 
his  reputation  and  his  fortune  in  its  developments.  Of  his 
latest  and  crowning  achievement,  an  installation  of  electrical 
equipments  in  his  own  new  mansion  which,  so  far  as  we  can 
learn,  will  stand  without  a  parallel  the  whole  world  over, 
we  speak  at  length  in  other  pages  of  this  issue.  Sir  Henry 
was  born  in  Kingston,  Ont.,  in  1860. 
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The  Electrical  Equipment  of  ''Casa  Loma" 

The  magnificent  new  mansion  of  Col.  Sir  Henry  M.  Pellatt— An  intricacy  and 
refinement  of  electrical  control  without  a  parallel  in  the  world. 


The  paJace  of  Col.  Sir  Henry  M.  Pellatt,  occupying,  with 
grounds,  some  15  acres  on  a  commanding  eminence  at  Dav- 
enport Road  and  Spadina  Avenue,  Toronto,  and  now  Hearing 
completion,  is  undoubtedly  a  masterpiece  of  architectural 
design  and  beauty,  but  is  still  more  interesting  from  our  point 
of  view,  in  that  the  electrical  installation  represents  the  most 
complete  and  thorough  adaptation  of  all  the  electric  arts  to 
a  private  residence  that  the  world  has  seen.-  And  in  this 
statement  we  are  not  unmindful  of  the  magnificent  lu.xury 
of  the  Astors,  Vanderbilts,  Clarkes,  Schwabs  and  Carnegies 
of  our  neighbors  to  the  south.  In  point  of  clever  and  intri- 
cate  refinement  of  control,  completeness,  practicability  and 
magnificence  the  electrical  installation  in  Sir  Henry  Pellatt's 
mansion  will  be  without  a  peer  in  the  whole  world.  This 
has  been  the  avowed  ambition  of  the  owner.  Sir  Henry  is 
a  man  deeply  interested  in  the  progress  of  electricity  and 
takes  a  keen  delight  in  its  triumphs,  and  there  is  no  doubt 
that  this  installation  will  long  remain  an  outstanding  monu- 
ment to  the  possibilities  of  the  industry  he  has  done  so  much 
to  promote. 

Some  conception  of  the  ideal  in  the  mind  of  the  owner 
of  this  beautiful  mansion  may  be  gathered  from  the  accom- 
panying views  of  the  exterior  of  the  buildings,  but  undoubt- 
edly the  climax  of  engineering  skill  has  been  reached  in  the 
intricacies  and  magnitude  of  the  electrical  equipments,  which 
in  point  of  size  are  such  as  would  be  installed  in  a  large 
town  or  small  city.  The  number  of  lamps  required  in  all 
will  be  between  four  and  five  thousand  50-watt  unit  equiva- 
lents which,  with  motor  installations  and  heating  units,  will 
bring  the  maximum  requirements  into  the  neighborhood  of 
400  kw. 

A  brief  mention  of  a  few  points  of  special  interest  in 
connection  with  this  installation  will  serve  to  give  the  reader 
some  conception  of  the  scale  on  which  the  work  has  been 
carried  out: — Current  will  be  transformed  within  the  mansion 
from  4,000  volts  to  550,  220  and  110  volts  and  distributed  at 
either  25  cycles  or  60  cycles  as  desired.  A  main  switchboard 
of  11  panels,  a  distributing  switchboard  35  ft.  long  by  8  ft. 
high,  and  a  dimming  machine  will,  on  account  of  their  size, 
occupy  separate  rooms.  The  distributing  board  will  be  of 
the  finest  Italian  marble,  and  will  be  housed  in  a  room 
walled  and  ceilinged  of  the  same;  this  board  will  be  operated 
by  remote  control  only.  The  lighting  requirements  of  the 
mansion  will  be  fed  by  150  1-in.  conduits  containing  three 
circuits  each  on  the  average,  or  a  total  of  450  circuits.  The 
lamps  will  be  controlled  by  selector  switches,  generally  13 
point.  At  four  different  locations  in  the  mansion  every  light 
in  and  around  the  buildings  will  be  under  the  control  of  one 
master  push  button.  Thirteen  master-selector  boards  oper- 
ate 128  dimmer  control  circuits.  Eighty-four  picture  dim- 
mer switches  control  the  art  galleries.  The  cables  for  the 
control  and  dimming  equipments  will  be  carried  in  upwards 
of  100  2-in.  conduit,  and  for  the  most  part  will  be  75-wire 
cables.  Finally,  the  telephone  system  will  consist  of  32  sets 
connected  by  four  trunk  lines  with  a  central  city  exchange. 

In  the  following  article  these  various  points  of  interest 
will  be  described  at  greater  length  and  in  detail. 

Transformers 

The  incoming  main  is  a  4000/2300  volt,  four  wire,  3- 
phase,  25  cycle  line.  One  150  kw.  2300/125  volt,  25  cycle 
unit  will  supply  current  for  lighting.  One  150  kw.  4000/550 
volt,  3-phase,  25  cycle  unit  will  supply  current  for  motors 
throughout  the  main  building,  and  one  40  kw.  4000/220  two- 


phase,  25  cycle  transformer  will  supply  the  motors  in  the 
stables,  conservatory,  etc.  In  addition  to  the  transformers 
there  will  be  a  150  kw.  2300/125/250,  25/60  cycle  frequency 
changer  set  so  that  when  required  the  mansion  may  be 
lighted  with  60  cycle  current.  In  this  same  room  will  also 
be  installed  duplicate  sets  of  25  kw.  20  volt  motor  generators 
for  the  control  of  the  relays  and  the  call-bell  system  through- 
out the  building.  There  will  be  no  batteries  installed.  The 
motor  generator  sets  will  be  so  equipped  that  should  one 
fail  to  operate,  the  second  one  will  be  cut  in  automatically. 

Main  Switchboard 

The  main  switchboard  will  be  of  blue  Vermont  marble 
mounted  on  an  angle  iron  frame,  and  will  consist  of  eleven 
panels  to  be  used  as  indicated  below.  A  swing  bracket  will 
carry  a  voltmeter  for  the  incoming  line;  a  voltmeter  for  3- 
phase,  550  volt  power;  a  voltmeter  for  2-phase,  110-220  volt 
light;  and  a  frequency  indicator. 

Panel  No.  1  will  be  used  for  the  incoming  line  and  be 
provided  with  a  100  amp.  oil  switch  with  time  limit  relay; 
a  300  kw.  watt-hour  meter;  three  ammeters;  potential  re- 
ceptacles; and  four  single-pole  disconnecting  switches. 

Panel  No.  2  is  the  lighting  transformer  panel  controlling 
4000/2300  to  125/250  volt,  2-phase,  25  cycle  current.  It  will 
be  provided  with  a  100  amp.  single  pole  oil  switch;  three 
ammeters;  potential  indicator;  and  four  disconnecting 
switches. 

Panel  No.  3  will  be  used  for  controlling  the  current  for 
opening  and  closing  the  coils  of  automatic  switches  on  the 
distribution  board.  There  will  be  two  circuit  breakers 
mounted  on  this  panel  electrically  interlocked,  so  that  one 
breaker  will  automatically  close  if  the  other  breaker  opens 
and  thus  insure  a  perpetual  supply  of  current  for  the  opera- 
tion of  the  automatics. 

■Panel  No.  4  will  be  used  as  a  lighting  transfer  panel, 
and  will  be  provided  with  two  solenoid  control  interlocked 
circuit  breakers,  so  arranged  that  the  breaker  connected  to 
the  60  cycle  frequency  changer  set  will  close  as  soon  as  the 
frequency  changer  has  come  up  to  full  voltage,  and  at  the 
same  time  will  open  the  circuit  breaker  furnishing  25  cycle 
current  for  the  lighting  system  of  the  house. 

Panel  No.  5  is  a  frequency  changer  panel  to  change  from 
25  to  60  cycles,  and  will  be  provided  with  an  oil-switch 
with  time-limit  relay,  potential  receptacle,  three  ammeters, 
and  one  field  ammeter  for  generator. 

Panel  No.  6  is  the  general  power  transformer  panel  and 
takes  care  of  the  150  kw.,  500  volt,  3-phase  power  trans- 
former. It  is  provided  with  automatic  oil  switch;  time  limit 
relay;  three  ammeters;  potential  receptacle  and  disconnect- 
ing switches  on  the  4000  volt  line. 

Panels  7  and  8  are  power  feeder  panels  and  are  provided 
with  over-load  and  no-voltage  automatic  circuit  breakers  for 
the  control  of  motors,  elevator,  refrigerator,  laundries,  cir- 
culating pump,  sump,  dumb  waiters,  and  two  remote  control 
over-load  and  no-voltage  contactors  for  exhaust  fans. 

Panel  No.  9  is  the  motor  control  panel  for  the  two  20- 
volt  motor-generators  and  is  provided  with  two  motor  start- 
ers for  starting  the  550  volt  motors  directly  connected  to 
the  20  volt  generators. 

Panels  10  and  11  are  for  the  control  of  the  20  volt  gen- 
erators. Each  is  provided  with  an  ammeter,  voltmeter,  rheo- 
stat, disconnecting  switch  and  double  pole  solenoid  operated 
circuit  breaker.  The  two  breakers  for  the  two  generators 
are  so  interlocked  with  the  motor  starters  on  panel  No.  9 
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that  the  opening  of  either  of  the  breakers  will  open  the 
motor  starter  on  the  corresponding  motor  and  close  the 
rhotor  starter  on  the  other  motor  so  that  there  will  be  an 
uninterrupted  supply  of  20  volt  d.c.  current  for  the  operation 
of  relays  which  are  controlled  by  the  master  and  the  grand- 
master boards  located  in  different  parts  of  the  building. 

The  Conduit  System 

The  lighting  wires  will  be  carried  in  something  over  150 
1-in.  conduits  to  the  different  parts  of  the  mansion.  Leav- 
ing the  distributing  board  100  of  these  conduits  lead  upwards 
to  the  ceiling  of  the  main  hall  and  pass,  75  to  the  east  and 
25  to  the  west  side  of  the  building.  One  of  the  photographs 
reproduced  herewith  shows  a  view  of  the  ceiling  of  the 
main  hall  during  construction.  Each  conduit  encloses  three 
circuits  for  the  most  part,  though  occasionally  four  are  in- 
stalled. The  100  conduits  are  distributed  as  follows:  10  lead 
to  the  library,  7  to  the  dining  room,  11  to  the  palm  room, 
5  to  the  main  corridor,  14  to  the  lower  picture  gallery  in 
the  main  hall,  11  to  the  servants'  quarters,  12  to  bedrooms 
on  the  second  floor;  these  are  all  for  lighting  purposes.  Five 
others  will  carry  power  wires,  one  to  the  refrigerator  motor, 
one  to  the  circulating  pump  for  the  plunge  bath,  one  to  the 
laundry  machinery,  one  for  heating  appliances  in  the  kitchen 
and  one  for  heating  appliances  in  the  butler's  pantry.  The 
motors  are  all  550  volt  type.  The  heating  currents  are  110 
volts. 

The  35  conduits  running  westward  from  the  main  hall 
carry  wires  for  lighting  as  follows:  8  to  the  drawing  room, 
5  to  the  smoking  and  billiard  room,  6  to  three  suites  on  the 
second  floor  and  5  for  the  grand  staircase  and  great  hall. 


The  conduits  which  carry  wires  for  the  basement  light- 
ing are  distributed,  two  for  the  plunge  bath  lights,  one  for 
the  gymnasium,  two  for  the  bowling  and  recreation  rooms, 
one  for  basement  billiard  room,  one  for  transformer  room 
lighting,  two  for  basement  corridor  and  staircase,  one  for 
corridor  leading  to  tunnel,  four  for  lighting  the  3rd  floor, 
four  for  lighting  the  five  ceiling  fixtures  in  the  great  hall 
and  three  for  pictures  and  corridor  lighting  on  the  second 
floor.  Two  conduits  are  also  installed  for  the  supply  of 
550  volt  current  for  the  pipe  organ  motors  and  two  more 
for  the  exhaust  fans. 

Cables 

The  conduit  service  described  above  includes  only  the 
lighting  and  power  equipment,  but  a  large  number  of  cables 
mostly  enclosed  in  2-in.  conduits  will  be  installed  to  control 
the  dimming  and  momentary  switches.  For  the  most  part 
the  cables  are  75-wire  but  the  complete  list  with  the  func- 
tion each  fulfils,  is  as  follows: — One  75-wire  cable  leads  to 
the  palm  room  for  the  control  and  dimming  of  400  lights  at 
that  point.  One  75-vvire  cable  controls  the  dining  room  in 
a  similar  way;  one  75  wire  cable  controls  the  library;  one 
75-wire  cable  controls  the  drawing  room;  43  75-wire  cables 
control  as  many  individual  pictures  in  the  main  art  corridor; 
43  75-wire  cables  will  control  similarly  the  upper  art  gallery; 
one  30-wire  cable  will  control  the  dimming  of  the  ceiling 
lights  in  the  main  art  corridor;  one  75-wire  cable  controls 
the  upper  main  corridor  and  the  grand  staircase;  two  50- 
wire  cables  control  the  great  hall  and  entrance;  one  30-wire 
cable  controls  the  balcony  and  terrace;  two  5-wire  cables 
control  the  exhaust  fans.    The  grand-master  boards  will  also 
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require  four  75-wire  cables  for  the  control  of  all  the  lights 
in  the  mansion  and  grounds.  These  will  be  placed  as  fol- 
lows;—One  in  Sir  Henry's  chambers,  one  in  Lady  Pellatt's 
boudoir,  one  in  the  main  entrance  and  one  in  the  servants' 
quarters. 

No.  18  wire  is  used  for  the  control  system  throughout. 
No.  12  for  the  lighting  and  No.  10  for  the  power  circuits. 
The  conduit  for  the  distribution  system  was  supplied  by  the 
Conduits   Company,   Limited,  of  Toronto.     The  condulets. 


Ceiling  view  in  main  hall  showing  some  of  the  conduits 
containing  lighting  wires. 


cable,  transformers,  frequency  charger  set  and  two  20-volt 
motor  generator  sets  are  being  supplied  by  the  Canadian 
General  Electric  Company.  The  installation  of  the  distribu- 
tion system  is  being  carried  out  under  the  immediate  super- 
vision of  Mr.  J.  E.  Curran.  The  distribution  switchboard 
and  its  functions  are  described  in  detail  below. 

Distribution 

The  lights  throughout  the  mansion  will  be  controlled  by 
thirteen  master-selector  boards.  Each  of  these  boards  is 
provided  with  a  15-point  dimmer  switch,  a  master  switch 
and  selector  switches. 

The  dimmer  switch  is  a  specially  designed  15-point 
equipment  so  arranged  that  by  turning  the  handle  of  the 
switch  to  a  point  indicating  the  desired  shade  of  lights  the 
dimmer  will  automatically  produce  the  desired  shade. 

The  master  switch  is  for  the  purpose  of  controlling  the 
lights  collectively  while  the  selector  switches  are  for  the 
purpose  of  controlling  the  lights  individually.  Each  of 
the  selector  switches  is  provided  with  an  indicating  lamp. 

These  master  boards  are  very  compact,  being  about  .5-in. 
wide  by  l.'i-in.  high  for  a  board  of  about  20  selector  switches, 
a  dimmer  switch  and  a  master  switch.  The  master  and 
selector  switches,  however,  are  independent  of  one  another. 
Many  of  the  circuits  throughout  the  house  are  controlled 
i)y  more  than  one  master  board.  To  close  or  open  the  cir- 
cuits individually,  press  the  "on"  or  "of?"  button  of  the 


selector  switches. 'To  close  or  open  the  circuits  collectively 
press  the  "on"  or  "ofi"  button  of  the  master  switches. 

In  addition  to  the  master  boards  there  is  an  emergency 
system  of  lighting.  Grand-master  selector  boards  for 
emergency  lighting  are  installed  in  four  different  parts  of 
the  building.  These  boards  are  independent  of  the  master- 
selector  boards  and  each  of  them  has  one  master  switch, 
one  dimmer  switch  and  25  grand-selector  switches,  each 
with  an  indicating  lamp.  This  emergency  system  is  for  the 
purpose  of  making  it  possible  to  turn  the  lights  on  in  every 
part  and  room  of  the  building  as  well  as  in  the  standards 
on  the  grounds  and  the  boulevard  lights,  no  matter  whether 
the  switches  controlling  the  circuits  are  in  the  "on"  or  "off" 
position  or  whether  the  lights  are  controlled  by  automatics 
or  plain  circuit  switches.  Every  room  of  the  building  will 
be  lighted  in  full  by  pressing  the  "on"  button  of  the  grand- 
master switch  of  any  one  of  the  four  grand-master  boards. 
All  lights  dimmed  at  the  time  the  grand-master  system  is 
used  will  be  turned  on  to  full  brightness  by  pressing  the 
"on"  button  of  the  dimmer  switch. 

The  grand-selector  buttons  will  light  only  certain  rooms 
or  sections  of  the  building.  The  grand-master  switch  will 
control  most  of  the  circuits,  controlled  by  the  grand- 
master boards,  while  the  grand-selector  switches  will  con- 
trol certain  circuits  of  each  of  the  master  boards.  Further, 
while-  the  turning  "on"  of  the  grand-master  or  grand-selec- 
tor switches  will  turn  on  all  lights  not  already  lit,  the  turn- 
ing "off"  of  the  grand-master  or  grand-selector  switches  will 
not  turn  off  any  lights  which  were  on  at  the  time  the  grand- 
master  or   grand-selector   switches   were  operated. 

The  master-selector  as  well  as  grand-master  selector 
Ijoards  arc  connected  to  relays  which  operate  the  automatic 
switches  located  in  the  distribution  switchboard  room. 

Distributing  Switchboard 

The  piece  of  equipment  in  this  whole  installation  which 
stands  out  pre-eminently  is  the  distributing  switchboard  and 


Tunnel  connecting  main  building  with  stables,  etc. 

the  room  in  which  it  is  being  installed.  The  switchboard  will 
be  of  the  very  finest  grade  of  Italian  marble  known  as 
Blanco  P.  This  is  the  most  beautiful  marble  in  the  world, 
very  hard  and  of  uniform  color,  being  slightly  creamy  in 
shade.'  The  board  when  full  extended  as  shown  herewith 
measures  35  ft.  x  8  ft.    It  will  be  installed  along  three  sides 
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of  the  switchboard  room.  This  board  will  extend  right  to 
the  ceiling  of  the  room  which  contains  it,  and  the  ceiling  it- 
self will  be  finished  in  exa;ctly  the  same  quality  of  marble. 

The  switchboard  will  be  mounted  on  an  angle  iron 
frame  with  tool-finished  copper  pedestals  which  rest  on  a 
black  marble  base,  see  figure.  The  base  is  of  the  sanitary 
base  type,  the  projecting  part  being  flush  with  the  marble 
tiling  of  the  floor.  At  the  top  of  the  switchboard  there  will, 
be  a  marble  moulding,  but  as  noted  above,  the  space  between 
the  ceiling  and  this  moulding  will  be  enclosed  also  with  this 
same  quality  marble  so  as  to  give  a  uniform  appearance  to 
the  whole  room. 

The  door  leading  to  the  distribution  room  will  be  of  open 
scroll  bronze  work  backed  by  a  polished  wire  glass  panel. 
In  the  centre  of  the  panel  will  be  placed  Sir  Henry's  coat- 
of-arms.  The  coat-of-arms  will  also  appear  on  the  upper 
part  of  the  central  portion  of  the  switchboard  immediately 
opposite  the  entrance  door. 

On  this  switchboard  there  will  be  mounted  152  automatic 
circuit  switches  for  the  control  of  152  lighting  circuits,  and 
160  plain  circuit  switches.  The  automatic  switches  are  di- 
vided into  groups  as  follows:  27  switches  are  operated  by 
master  board  No.  1;  14  switches  are  operated  by  master 
board  No.  2;  17  by  master  board  No.  4;  19  by  No.  5;  36  by 
No.  7;  6  by  No.  9;  14  by  No.  10;  19  by  No.  11.  Master  boards 
Nos.  3,  6,  8,  12  and  13  are  controlling  lights  already  controlled 
by  the  other  master  boards. 

One  hundred  of  these  automatic  switches  are  controlled 
by  the  grand-master  board  as  well  as  by  the  master  boards 
and  70  of  the  plain  switch  circuits  are  controlled  by  the 
grand-master  board. 

The  necessary  master  switches  for  each  group  will  be 
installed  on  this  board  as  well  as  the  switches  needed  for  the 
operation  of  the  circuits  controlled  by  the  grand-selector 
switches.  In  addition  to  this  there  will  be  an  automatic 
switch,  70  kw.  capacity,  for  the  control  of  lights  in  the 
stable,  greenhouse,,  conservatories,  lodge,  Italian  garden,  and 
for  electric  fertilization.  One  of  the  features  of  the  Italian 
garden  will  be  a  beautiful  electric  fountain.  The  board  will 
also  contain  one  automatic  switch  for  the  control  of  the 
standards  of  the  lawn  and  one  for  the  automatic  control 
of  the  boulevard  lights.  Each  of  the  standards  and  boule- 
vard lights  will  have  a  capacity  of  500  watts. 

The  illumination  of  this  distribution  room  will  be  by  in- 
direct units  from  the  ceiling.  The  rear  of  the  board  will  be 
lighted  by  means  of  bulls  eyes  in  the  terminal  boards.  The 
illumination  will  be  controlled  from  the  threshold  in  such  a 
manner  that  a  person  approaching  the  door  completes  the 
lighting  circuit  and  on  leaving  breaks  the  circuit. 

The  walls  behind  the  board  will  be  finished  in  plain 
Italian  marble.  No  wires  of  any  kind  will  appear  at  the 
back  of  the  board.  The  bus-bars  for  the  lighting  system 
will  be  painted  cream  color  and  the  emergency  bars  black. 
Each  circuit  switch  is  provided  with  a  name  plate  on  both 
the  front  and  back  of  the  board.  Access  to  the  pole  box 
behind  the  board  is  by  means  of  hinged  bronze  panel  boards 
securely  held  in  position  by  means  of  vault  handles  and  vault 
handle  bars. 

The  circuits  are  protected  by  means  of  N.  E.  C.  fuses 
for  circuits  of  30  amperes  or  less,  and  by  copper  fuses  for 
over  30  amperes.  The  necessary  master  switches  for  each 
group  will  be  installed  on  this  board. 

Dimmers 

The  dimmers  are  all  remote  controlled  and  motor  oper- 
ated, and  the  board  for  these  will  be  located  in  a  room  ad- 
joining that  in  which  the  distribution  board  is  placed.  Each 
dimmer  will  have  55  steps  and  is  provided  on  the  control 
board  with  15  shade  sections,  so  as  to  divide  the  light  into 
15  shades  between  full  light  and  dark.  Each  gang  and  each 
individual  dimmer  has  its  own  control  board  and  actuating 


means  between  the  control  board  and  dimmer  and  terminal 
board,  all  of  which  forms  one  unit  so  that  when  replacing 
the  dimmer  it  will  be  impossible  to  make  a  wrong  connec- 
tion between  the  dimmer  and  the  wires  operating  the  con- 
trol board  of  the  dimmer.  The  lights  will  be  brought  from 
full  light  to  dark  and  vice  versa  in  one  half  minute  or  two 
seconds  to  each  of  the  15  shade  sections. 

The  different  circuits  are  controlled  by  dimmers  as  fol- 
lows: 27  of  the  circuits  on  group  No.  1;  5  of  the  circuits  on 
group  No.  2;  17  on  group  No.  4;  19  on  No.  6;  34  on  No.  7; 
14  on  No.  10;  12  on  No.  11;  groups  3,  5,  8,  9,  12  and  13  are 
already  controlled  through  other  groups. 

There  are  also  84  circuits  controlling  the  lights  in  the 
picture  gallery,  one  set  to  each  picture,  so  as  to  be  able  to 
secure  the  particular  shade  of  illumination  best  suited  to  each 
individual  picture.  All  other  dimmers  are  controlled  in  gangs 
only  so  there  will  be  one  uniform  shade  of  light  throughout 
the  section  illuminated  by  the  dimmer  controlled  circuits. 

All  controlling  wires  from  the  dimmer  switches  are 
connected  to  an  inter-connection  box,  from  which  connec- 
tions are  made  with  the  control  boards  of  the  dimmers,  and 
the  inter-connection  box  is  provided  with  bronze  doors. 
Each  of  the  connections  on  the  inter-connection  box  is  pro- 
vided with  a  number  for  the  identification  of  the  wire  con- 
nected thereto  and  a  directory  of  the  wires  is  installed  on  the 
doors  of  the  inter-connection  box. 

The  door  leading  to  the  dimming  room  will  be  a  dupli- 
cate of  that  installed  on  the  distributing  room. 

Another  feature  which  is  entirely  novel,  though  at  the 
same  time  most  practical,  is  the  method  of  illumination  of 
the  swimming  bath.  Lights  will  be  installed  in  a  channel 
cut  in  the  floor  of  the  tank  and  rendered  water-tight  by  a 
glass  covering.  These  lights  will  render  a  most  perfect 
illumination  of  any  object  in  the  water  and  will  give  a  very 
beautiful  general  effect. 

It  will  be  seen  that  most  exceptional  consideration  has 
been  given  to  the  proper  illumination  of  the  art  gallery.  Each 
picture  is  controlled  entirely  independently  of  every  other 
picture,  both  as  to  the  shading  and  the  control  of  the  lamps 
which  illuminate  this  particular  picture. 

Typical  Lighting  Equipments 

Each  of  the  150  conduits  carry  three  circuits  of  No.  12 
copper,  except  in  very  rare  cases,  making  a  total  of  450  cir- 
cuits. Each  of  the  circuits  is  calculated  to  feed  twelve  50- 
watt  lamps,  so  that  the  total  installation,  when  complete, 
will  be  between  4000  and  5000  lamps.  Of  these  lamps  the 
room  containing  the  largest  number  is  the  palm  room,  with 
400,  a  good  percentage  of  which  are  placed  above  a  glass 
dome  so  as  to  produce  a  daylight  effect.  The  arrangement 
of  the  lamps  in  the  palm  room  is  shown  in  the  accompany- 
ing typical  diagram  representing  one  corner  of  the  mansion 
including  the  palm  room,  dining  room  and  one  end  of  the 
art  gallery  or  main  hall. 

As  already  stated  the  palm  room  is  fed  by  11  conduits  or 
33  circuits.  The  lamps  are  controlled  by  a  push  button  mas- 
ter board  equipped  with  12  pairs  of  buttons.  These  are  made 
up  of  one  master  button  and  11  selectors,  each  selector  hav- 
ing a  small  pilot  lamp  installed  beside  it.  The  following 
list  indicates  the  detail  of  control  in  this  room. 

1 —  Raise  and  lower  buttons  for  automatic  dinmier. 

2 —  Master  button  controlling  all  lights. 

3 —  Lamps  above  glass  of  dome. 

4 —  Four  fixtures  at  corners  of  deck  beam  of  dome. 

5 —  Alternate  lamps  in  square  of  dome  sofifit  beam. 

6 —  Alternate  lamps  in  square  of  dome  sofiit  beam. 

7 —  Four  ceiling  fixtures  in  corner  ceiling  panels. 

8 —  Eight  ceiling  fixtures  in  intermediate  panels. 

9 —  Two  ceiling  outlets  on  beam  at  east  bay. 
10 — One  light  on  each  pilaster  bracket. 

^  11 — Two  remaining  lights  on  each  pilaster  bragk^t, 
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Diagram  showing  lighting  outlets  in  palm  room,  dining  room  and  end  of  main  art  gallery. 


12 — All  base  or  floor  receptacles. 
In  the  drawing  each  outlet  shown  represents  a  probable 
installation  of  four  or  five  lamp  units. 

The  Dining  Room 

The  dining  room  installation  as  shown,  will  require  ap- 
proximately 300  lamps  controlled  as  follows: 

1 —  Raise  and  lower  dimmer  buttons  for  all  lights. 

2 —  Master  switch  for  all  lights. 

3 —  One-half  of  centre  fixtures. 

4 —  Second  half  of  centre  fixture. 

5 —  Two  outer  ceiling  fixtures. 

6 —  One-half  of  wall  brackets. 

7 —  Second  half  of  wall  brackets. 

8 —  Sideboard  and  china  cabinet  lights. 

9 —  Alternate  lights  in  dome  soffit. 

10 —  Balance  of  lights  in  dome  soffit. 

11 —  Floor  plugs  and  base  receptacles. 

12 —  All  lights  in  dining  room  alcove. 

The  Telephone  System 

One  of  the  largest  residence  telephone  systems  in  Am- 
erica will  be  installed,  consisting  of  32  sets  connected  by  four 


trunk  lines  with  a  central  city  exchange.  The  system  will 
provide  interior  communication  between  all  the  32  instru- 
ments as  well  as  give  an  exchange  service  Over  the  trunk 
lines  from  any  instrument  in  the  system.  There  will  be  no 
local  switchboard,  the  arrangements  being  such  that  any  one 
of  the  32  telephones  can  be  called  by  the  city  central  and 
vice  versa.  The  sets  will  be  recessed  and  equipped  with  a 
flush  plate  block  of  keys.  The  finish  will  be  specially  de- 
signed and  harmonized  witH  the  hardware  throughout  the 
rest  of  the  house.  The  equipment  is  being  supplied  by  the 
Bell  Telephone  Company  of  Canada,  and  will  be  in  every 
respect,  one  of  the  most  modern  of  its  kind  on  the  con- 
tinent. 

The  Heating  Plant 

J'lic  heating  plant  is  located  underground  in  the  south 
end  of  the  stables.  The  boiler  room  contains  three  high 
pressure  boilers  of  125  boiler  h.p.,  and  each  boiler  is  equip- 
ped with  automatic  stokers.  From  the  central  plant  the 
main  residence,  as  well  as  the  stables,  conservatories  and 
two  cottages  are  heated  by  the  U'ebster  \'acuum  Heating 
System.  An  auxiliary  hot  water  heater  is  provided  for  the 
purpose  of  heating  the  conservatories  during  the  summer 
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months.  The  coal  bin  has  a  capacity  of  250  tons  and  is 
located  underground  so  that  the  coal  may  be  dumped  in  from 
the  top.  There  are  two  boiler  feed  pumps  with  automatic 
pump  governor  going  into  same.  The  American  Blower 
Company,  forced  draught  system  is  used  for  the  boilers. 
There  will  also  be  located  in  the  pump  room  two  air  com- 
pressors for  the  Johnson  Thermostatic  Control  System  by 
which  the  temperature  of  the  radiators  will  be  automatically 
controlled.  A  6-inch  extra  heavy  main  carries  the  steam 
from  the  boilers  through  a  tunnel  500  ft.  long  to  the  main 
residence.    See  Figure. 

There  are  three  curves  of  100  ft.  radius  in  this  tunnel. 
The  steam  main  and  the  exhaust  pipes  are  anchored  in  the 
centre  of  the  tunnel  and  the  expansion  is  taken  care  of  in 
each  direction  by  expansion  joints.  The  feeders  for  the 
cottages  and  conservatories  are  taken  from  the  main  in  this 
tunnel. 

There  are  two  vacuum  pumps,  one  of  which  is  running 
constantly  in  order  to  keep  up  the  vacuum  in  the  exhaust 
pipe  and  return  all  condensation  to  the  boilers.  A  4-inch 
return  main  is  concealed  underneath  the  floor  of  the  tunnel. 
The  exhaust  steam  from  the  pumps  is  passed  through  an  oil 
reflector  and  returned  to  the  exhaust  system.  The  condensa- 
tion in  the  main  steam  line  is  collected  by  means  of  pumps 
and  also  pumped  into  the  exhaust  system.  This  work  is 
being  installed  by  the  W.  G.  Cornell  Company,  of  New 
York,  Mr.  Henry  De  Beauher  being  in  charge  of  the  heating 
work  throughout. 

In  the  north  end  of  the  residence  is  the  distributing- 
point  where  the  steam  is  reduced  from  a  pressure  of  60  lbs. 
to  2  lbs.  by  means  of  a  reducing  valve,  which  is  protected 
by  a  high  pressure  bi-pass  in  case  of  accident  to  the  reducing 
valve.  From  this  distributing  point  the  10-inch  low  pressure 
main  is  run  which  branches  into  an  8-inch  and  a  5-inch 
main.  A  3-inch  high  pressure  main  runs  from  here  to  the 
domestic  quarters  for  heating  the  laundry,  swimming  pool 
and  for  other  domestic  purposes.  It  is  also  desired  to  cook 
by  this  high  pressure  steam. 

The  8-inch  low  pressure  main  runs  around  the  south  side 
of  the  building,  distributing  to  the  risers.  The  basement  is 
heated  by  means  of  wall  radiators  hung  from  the  ceiling. 
The  main  floor  is  heated  by  both  direct  and  indirect  heating. 
In  the  indirect  heating  cold  air  is  brought  into  the  radiators 
in  the  basement  and  passed  up  into  the  rooms  above,  auto- 
matically controlled  by  dampers.  The  domestic  servants' 
room  is  heated  by  high  pressure  steam  in  the  winter  time 
supplemented  by  a  low  pressure  auxiliary  boiler  of  5,000 
sq.  ft.  heating  surface  for  summer  use.  The  pool  heater  is 
located  in  the  room  underneath  the  servants'  quarters  and 
is  used  for  heating  the  swimming  pool.  It  is  supplied  by 
high  pressure  steam.  A  circulating  pump  of  6  h.p.  draws  the 
water  from  the  bottom  of  the  swimming  pool,  circulates  it 
through  the  heater  and  back  into  the  tank.  As  soon  as  the 
water  in  the  tank  becomes  of  the  proper  temperature  the 
functions  of  the  pump  automatically  cease.  All  heaters  are 
automatically  controlled  by  thermostat.  All  pipes  and  fit- 
tings in  the  domestic  servants'  room,  pool,  heating  room  and 
laundry  are  made  of  brass.  10,000  ft.  of  this  pipe  is  installed, 
ranging  in  size  from  K  to  4  inches  and  covered  with  hard 
felt  sectional  covering.  The  laundry  is  located  underneath 
the  kitchen  and  is  fully  equipped  and  also  supplied  by  high 
pressure  steam. 

An  ammonia  refrigerating  system  which  supplies  the  re- 
frigerators in  various  parts  of  the  building  is  located  under- 
neath the  kitchen.  This  refrigerating  room  is  finished  in 
white  tile. 

The  swimming  pool,  24  ft.  wide  by  60  ft.  long,  is  9  ft. 
deep  at  one  end  and  :i  ft.  deep  at  the  other.  The  cold  water 
is  taken  from  the  lowest  end  and  circulated  through  the 


heater  and  back  through  percolators  located  at  the  side  walls 
around  the  tank.  Located  every  10  ft.  around  the  swimming 
pool  are  scum  drains. 

The  pump  room  is  heated  by  direct  indirect  heating.  The 
centre  pump  in  the  pump  room  is  heated  by  direct  heating  to 
evaporate  all  moisture. 

Roof  coils  are  placed  underneath  the  eaves  inside  the 
building  to  melt  all  snow  and  ice  which  would  collect  there. 
All  leaders  to  the  roof  coils  are  connected  with  the  steam 
connection  in  case  of  freezing  so  that  the  ice  can  be  melted 
and  the  leaders  be  freed.  The  towers  are  also  heated  up  to 
the  fifth  floor.  The  risers  and  branches  to  radiators  are 
covered  with  85  per  cent,  magnesia  covering.    All  risers  and 


Mr.  William  B.  Boyd,  M.I.E.E. 


branches  to  radiators  are  extra  heavy  pipe  with  Crane  fittings 
suitable  for  a  working  pressure  of  250  lbs. 

Throughout  the  building  there  is  a  system  of  vacuum 
cleaning  with  outlets  in  all  rooms  and  corridors  installed. 
The  motor  operating  the  vacuum  cleaner  will  start  automa- 
tically on  opening  any  one  of  these  outlets. 

All  water  entering  into  the  building  is  taken  from  two 
water  mains  on  the  street  and  is  filtered,  even  to  the  water 
used  in  the  swimming  pool.  The  plumbing  system  through- 
out is  known  as  the  Durham  system  and  is  also  installed  by 
the  W.  G.  Cornell  Company,  in  charge  of  W.  O.  Wolly. 

■  This  unparalleled  installation  has  been  made  possible 
through  the  unremitting  activity  and  attention  of  Mr.  W.  B. 
Boyd,  who  was  given  "carte  blanche"  by  Sir  Henry,  to  see 
that  the  work  was  carried  through  with  as  little  delay  as  pos- 
sible, that  such  labor  was  employed  as  in  Mr.  Boyd's  opin- 
ion should  be  necessary,  and  that  the  installation  should  be 
so  complete  and  so  skilfully  installed  that  there  could  be  no 
possibility  of  a  mistake  or  hitch  in  the  whole  matter. 

The  switching  equipments,  including  the  main  boards, 
the  dimmers,  and  the  smaller  control  boards  throughout  the 
installation  were  designed,  manufactured  and  installed  by  the 
H.  Krantz  Manufacturing  Company  of  Brooklyn,  N.Y.,  for 
whom  Mr.  C.  H.  L.  Keeler,  Toronto,  is  Canadian  agent. 
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Testing  of  Telephone  and  Telegraph  Lines 

A  Series  of  Short  Articles  Based  on  the  Author's  Practical  Knowledge  and  Experience- 
Applicable  to  Plant  of  Any  Size  or  to  any  manufacturer's  Equipment 

By  Mr.  T.H.  Nicholson 


Arrangement  of  Testboard 

As  the  design  of  small  testboards  will  usually  depend 
to  a  large  extent  on  the  apparatus  available  no  attempt  will 
be  made  here  to  describe  suitable  arrangements  for  such 
boards,  but  in  the  case  of  larger  installations  the  efficiency 
of  the  whole  is  largely  affected  by  the  ease  of  operation  of 
the  testboard  so  it  is  profitable  to  elaborate  somewhat  on 
the  planning  of  this  part  of  the  equipment.  The  testboard 
here  described  is  of  the  single  position  type  and  is  given  as 
a  collection  of  ideas  that  have  severally  worked  out  admir- 
ably and  are  arranged  to  the  best  advantage  of  each  and 
to  one  another.  These  ideas  may  be  used  in  the  design  of 
a  testboard  or  may  be  specified  in  orders  covering  such 
equipment. 

The  testboard  may  consist  of  a  suitable  framework  with 
one  or  more  jacl<  panels  and  a  keyboard  for  the  necessary 
testing  keys  and  arranged  to  mount  both  the  voltmeter  and 
Wheatstone  bridge  flush  on  it.  The  auxiliary  apparatus  and 
relays  for  trunks,  etc.,  may  be  mounted  in  the  rear.  The 
section  should  be  of  the  low  type,  that  is,  with  keyboard  low 
enough  to  permit  the  use  of  ordinary  desk  chairs  in  that 
under  these  conditions  less  effort  is  necessary  to  manipu- 
late the  testing  apparatus.  The  voltmeter  should  be  mount- 
ed horizontally  on  the  keyboard  for  the  reason  that  this  has 
been  found  to  be  less  tiresome  on  a  testman  than  when  it  is 


Fig.  1,    Typical  front  equipment  of  a  test  board. 

located  in  a  panel  at  an  appreciable  distance  from  his  eyes. 
The  keys  should  be  of  the  vertical  spring  type,  and  should  be 
of  the  two  or  three  lever  variety  if  possible  so  that  compound 
tests  can  readily  be  made  without  any  extended  effort. 

Fig.  1  shows  a  plan  of  the  face  equipment  for  a  single 
position,  two  panel  section.  As  will  be  noted  this  provides 
equipment  for  terminating  the  test  circuits  of  a  small  local 
and  toll  exchange.  There  is  but  one  unit  of  each  group  of 
circuits  shown  for  illustration  but  the  actual  layout  may  be 
as  necessity  demands.  The  "Toll  Line  Unit"  is  arranged  to 
permit  of  all  toll  lines  being  carried  through  the  testboard, 
with  a  jack  for  listening  or  superimposing  bridging  appara- 
tus, a  jack  that  is  connected  directly  to  the  line  and  cuts 
off  the  office  when  a  plug  is  inserted,  and  a  jack  that  is  con- 

*  Copyright  in  Canada,  United  States  and  Great  Britain. 


nected  to  the  switchboard  wiring  and  cuts  off  the  line  when 
operated.  The  "Main  Frame  Unit"  is  to  terminate  suitable 
cords  and  plugs  to  be  located  on  main  frame  for  testing 
directly  on  cable  conductors.  This  unit  like  the  toll  line 
unit,  is  provided  with  jacks  that  permit  of  testing  "in"  or 
"out"  with  rest  of  circuit  cut  off.    A  listening  jack  is  not 


@ 


Fig.  2.    Typical  keyboard  plan  of  a  test  board. 

usually  required  on  such  circuits  but  may  be  provided  if 
desired.  The  "Plugging  Up  Unit"  is  for  circuits  terminating 
on  the  switchboard  on  cords  and  plugs,  which  are  designed 
to  be  used  on  a  line  in  trouble  and  may  be  arranged  with 
signal  circuits  to  indicate  varying  conditions  of  the  line 
plugged  up  when  desired.  Some  examples  of  practical  cir- 
cuits for  the  above  units  will  be  later  given  under  a  discus- 
sion of  auxiliary  testing  circuits. 

Fig.  2  shows  a  typical  keyboard  arrangement  suitable 
for  testing  the  class  of  circuits  shown  on  the  units  of  Fig. 
1.    On  this  plan  a  generous  space  is  provided  for  cords  and 
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Fig.  3.    Typical  floor  plan  of  a  test  board. 

keys  so  that  when  improved  methods  are  available,  or  addi- 
tional facilities  are  required,  they  can  be  provided  for  with- 
out crowding  the  apparatus  to  a  degree  that  hinders  opera- 
ting. The  general  arrangement  of  this  keyboard  is  one  that 
provides  for  efficient  handling  of  testing  circuits  and  appara- 


ii6 


THE    ELECTRICAL  NEWS 


tus  without  the  confusion  that  is  often  experienced  with  key- 
boards that  are  less  uniformly  laid  out. 

Fig.  3  shows  a  typical  floor  layout  that  considers  the 
relation  of  testboard  to  filing  cabinet.  The  location  of  a 
testboard  however  will  usually  be  governed  entirely  by  local 
conditions,  so  no  attempt  will  be  made  to  suggest  possible 
locations,  except  to  emphasize  the  importance  of  good 
light  and  close  proximity  to  terminal  apparatus. 


"Gerrard"  Office  of  the  Bell  Telephone  Company, 
Logan  Avenue,  Toronto,  Ont. 

The  Bell  Telephone  Company  of  Canada  have  opened  an 
office  building  on  Logan  avenue  near  the  corner  of  Gerrard 
street  east,  in  Toronto,  and  have  installed  a  common  battery 
central  office  telephone  equipment,  which  has  been  in  ser- 
vice since  April  of  this  year. 

The  growth  of  the  district  in  which  the  office  is  situated 
is  such  that  its  capacity  will  be  required  to  take  care  of  the 
growth  of  the  north  eastern  section,  which  has  been  so 
rapid  as  to  justify  and  necessitate  the  opening  of  this  new 
office. 

The  building  is  110  feet  long  by  40  feet  wide,  two 
storeys  and  with  a  high  basement,  designed  to  carry  another 
storey  in  the  future.  The  construction  throughout  is  of 
the  best  fire  resisting  type.  The  front  of  the  building  is 
finished  with  red  pressed  brick  and  red  sandstone  trim- 
mings. The  design  is  of  a  simple  dignified  character  with 
a  large  window  area,  giving  the  building  a  maximum  of 
light  and  air. 

The  main  entrance  is  on  the  side  towards  Gerrard  street, 
the  vestibule  of  which  leads  into  a  commodious  entrance 
hall,  from  which  the  operators'  quarters  are  entered,  occupy- 
ing the  front  half  of  the  ground  floor  fronting  on  Logan 
avenue.  The  operators'  quarters  contain  a  large  locker 
room  (in  which  are  placed  the  operators'  clothes,  lockers 
and  drying  closet),  lunch  room,  kitchen,  rest  and  retiring 
rooms,  and  sick  room.  In  the  basement  beneath  the  locker 
room,  reached  by  a  private  staircase,  are  the  operators' 
toilet  and  bath  rooms. 

The  rear  half  of  the  ground  floor  is  entirely  devoted  to 
the  housing  of  the  power  and  terminal  apparatus  associated 
with  common  battery  switchboards  of  the  type  being  in- 
stalled. 

The  entire  top  floor  is  used  as  an  operating  room  and 
contains  the  subscribers'  and  incoming  trunk  switchboards. 
It  is  ])articularly  well  lighted  and. well  ventilated. 

The  whole  of  the  central  portion  of  the  floor  of  the 
operating  room,  that  is  between  the  switchboards,  is  raised 
JMyi  inches  higher  than  that  portion  of  the  floor  on  which 
the  switchboards .  stand.  This  construction  permits  of  the 
operators  sitting  on  chairs  of  normal  height  and,  at  the 
same  time,  more  readily  permits  of  their  making  any  con- 
nection to  the  most  distant  parts  of  the  switchboard  which 
they  are  obliged  to  reach.  At  the  same  time,  access  to  all 
parts  of  the  back  of  the  switchboards  is  exactly  the  same 
as  in  buildings  of  earlier  construction  where  the  entire  floor 
of  the  operating  room  is  on  one  level. 

A  particularly  good  fire  escape  is  provided  outside  the 
building,  reached  by  doors  swinging  outward  from  the 
oi)erating  room  and  from  the  operators'  quarters  to  the 
street  beneath. 

In  the  basement  arc  situated  furnace  and  coal  rooms, 
men's  lavatories,  battery  room  and  cable  terminal  entrance. 

The  switchboard  equipment  is  of  the  latest  standard 
common  battery  relay  type  and  was  supplied  by  the  Northern 
Electric  &  Manufacturing  Company,  Montreal. 

i  hc  lines  enter  the  building  underground  in  lead  cover- 


ed, paper  insulated  cables  and  are  connected  to  the  main 
frame  by  silk  and  cotton  covered  insulated  cables. 

The  main,  intermediate  and  relay  frames,  the  coil  racks 
for  the  lines  and  in-trunk  switchboards  with  their  fuse 
panels,  the  power  plant  and  two-position  inspectors'  desk 
are  located  in  the  terminal  room  at  the  east  end  of  the 
ground  floor. 

The  power  plant  consists  of  the  main  battery  of  11-G 
chloride  cells  and  a  smaller  set  of  11-E-ll  cells,  the  latter 
battery  being  used  to  reinforce  the  main  battery  for  long 
distance  work. 

Two  Western  Electric  Company's  motor  generator  sets 
are  provided  for  charging  the  larger  battery,  one  being  held 
in  reserve  in  case  of  a  break  down.  Each  consists  of  a 
Western  Electric  Company's  generator  of  18,000  watts  ca- 
pacity at  30  volts,  directly  connected  to  a  30  h.p.,  550  volt, 
3-phase,  25  cycle  motor.  The  generators  are  of  a  standard 
telepho-ne  design  specially  built  for  charging  telephone  bat- 
teries, having  a  large  number  of  segments  in  their  commu- 
tators and  with  specially  shaped  pole  pieces,  the  idea  being 
to  eliminate  noise  from  the  associated  telephone  service 
when  the  battery  is  being  charged.  The  smaller  battery  is 
charged  by  a  smaller  generator  which  has  an  output  of  600 
watts. 

Two  machines  are  provided  for  furnishing  alternating 
current  for  ringing  subscribers'  bells  and  with  special  inter- 
rupters arranged  to  give  automatic  intermittent  ringing  of 
subscribers'  bells  on  calls  originating  from  the  other  offices. 
These  interrupters  also  give  an  interrupted  direct  current 
to  work  the  many  signalling  circuits  required  for  an  equip- 
ment of  this  type.  The  necessary  switches,  circuit  breakers, 
measuring  instruments,  etc.,  are  mounted  on  a  black  slate 
switchboard. 

From  this  terminal  room  the  lines  are  run  to  the  switch- 
boards on  the  floor  above  in  switchboard  cables  supported 
on  structural  steel  runways. 

Two  separate  switchboards  are  provided,  one  to  care 
for  the  subscribers'  lines  directly  connected  to  this  office 
and  the  other  one,  the  in-trunk  switchboard,  to  complete 
connections  that  originate  from  the  other  offices.  Both 
switchboards  have  a  capacity  of  10,400  lines  and  are  equip- 
ped for  4,000  lines.  They  are  equipped  with  the  latest  types 
of  circuits,  those  of  the  in-trunk  switchboard  include  the 
keyless  incoming  trunk  circuits. 

All  the  structural  steel  telephone  apparatus  in  the  ter- 
minal room  are  painted  with  aluminum  paint  (not  the  usual 
grey  iron  filler  paint)  and  gives  the  room  a  bright  and 
cheerful  appearance. 


New  Wireless  Station  for  Montreal 

The  Federal  Government  propose  to  erect  a  wireless 
station  on  Mount  Royal,  Montreal,  and  have  asked  the  city 
to  reserve  land  800  feet  long  by  200  feet  wide  for  this  pur- 
pose. The  station  will  consist  of  two  wooden  masts,  180 
feet  high  and  450  feet  apart,  and  one  operating  house  40  feet 
long  by  20  feet  wide.  The  erection  of  the  station  is  due  to 
the  increasing  number  of  vessels  plying  to  the  port  of  Mon- 
treal. The  station  will  be  capable  of  communication  with  the 
Quebec  station  to  the  east  and  the  Kingston,  Ont.,  station 
to  the  west,  thus  linking  up  the  Government  wireless  stations 
on  the  Great  Lakes  with  that  on  the  east  coast,  and  complet- 
ing a  chain  of  stations  which  will  extend  from  Port  Arthur 
at  the  head  of  the  lakes  to  Cape  Race  and  Belle  Isle  on  the 
Atlantic.  There  is  at  present  a  station  in  Montreal,  but  it 
has  a  very  limited  range  which  cannot  be  increased  owing  to 
the  position  of  the  site.  The  National  Battlefield's  Com- 
mission have  given  the  Government  leave  to  erect  a  station 
on  the  battlefield  at  Quebec. 
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Toronto's  Municipal  Railways 

In  addition  to  the  municipal  line  recently  placed  in  oper- 
ation on  Gerrard  street  east,  by  the  municipality  of  the  city 
of  Toronto,  there  is  at  present  under  construction  two  sec- 
tions of  railway  which  will  add  about  seven  miles  to  their 
system.  On  St.  Clair  avenue  the  line  is  practically  com- 
plete for  operation  from  Yonge  street  west  to  the  Northern 
Division  of  the  G.  T.  R.  line,  a  distance  of  about  3.2  miles. 
It  is  expected  that  operation  of  this  line  will  commence 
inside  of  two  months.  On  Danforth  avenue  the  work  is  not 
so  far  advanced  but  it  is  expected  that  miles  of  line 
from  Broadview  to  the  eastern  city  limits  will  be  in  opera- 
tion some  time  this  fall. 

The  work  on  St.  Clair  avenue  presents  a  number  of  in- 
teresting features,  one  of  the  most  important  of  which  was 
the  widening  of  the  street  from  the  original  66  feet  to  100 
feet.  Though  this  represented  a  big  expense  there  is  little 
doubt  but  that  the  added  attractiveness  of  the  avenue  with 
the  much  greater  space  allowed  for  traffic  will  more  than 
offset  the  additional  capital  expenditure. 

The  St.  Clair  avenue  installation  is  shown  in  section  in 
Fig.  1  herewith.  It  will  be  noted  that  the  trolleys  are  sus- 
pended from  a  single  pole  placed  in  the  centre  of  the  road- 
way. Each  trolley  wire  hangs  9  feet  from  the  centre  line 
and  at  a  distance  18  feet  6  inches  from  road  level.  These 
poles  are  set  6  feet  in  the  ground  in  concrete. 


The  gauge  used  on  all  the  municipal  lines  is  4  ft.  lOJ^  in. 
to  correspond  with  the  Toronto  railway  system.  On  the 
St.  Clair  line,  as  seen  in  Fig.  1,  the  devil  strip  is  7  feet  wide. 
No  concrete  is  used  under  the  rails,  the  filling  being  gravel 
to  the  top  of  the  ties  and  from  there  to  the  top  of  the  rail 
2-in.  crushed  stone.  A  4-in.  tile  drain  is  placed,  as  shown, 
at  the  centre  of  the  roadway  with  3-in.  tile  at  the  sides.  On 
each  side  of  the  tracks  as  far  out  as  the  inner  curb  of  the 
roadway,  for  a  distance  of  4  ft.  9  in.,  the  space  will  be  sodded. 

The  roadway  on  each  side  of  the  tracks  will  be  18  ft. 
wide  with  a  4-in.  crown.  The  composition  will  consist  of  a 
6-in.  concrete  base,  a  1-in.  binder  and  a  2-in.  asphalt  surface. 
The  concrete  walk  on  either  side  is  5  ft.  6  in.  in  width,  the 
sidewalk  being  placed  2  ft.  from  the  curb  and  7  ft.  6  in. 
from  the  outer  street  limits. 

At  street  corners  where  loading  and  unloading  takes 
place,  the  4  ft.  9  in.  grass  boulevard  will  be  replaced  by  ce- 
ment running  back  from  the  corner  some  55  or  60  feet. 

Lorain  section  No.  335,  7-in.  T-rail,  80  lb.  to  the  yard 
has  been  installed  on  untreated  cedar  ties.  The  trolley  wire 
is  a  No.  2/0  hard  drawn  round  copper.  The  distributing 
cable  is  500,000  cm.  W.P.T.B.  Current  will  be  supplied 
from  the  sub-station  of  the  Toronto  hydro-electric  system 
on  Macpherson  avenue,  where  sufficient  converter  equipment 
will  be  installed  to  supply  the  necessary  current  at  550  volts 
d.c. 


Fig.  1. — City  of  Toronto  municipal  street  railway  lines— Section  of  St.  Clair  avenue  roadway. 
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Fig.  2. — City  of  Toronto  municipal  street  railway  lines— Section  of  Danforth  avenue  roadway. 


Danforth  Avenue 

The  original  66  ft.  road  is  being  widened  to  86,  and  ^ 
section  of  the  installation  is  shown  in  Fig.  3.  The  86  ft.  is 
apportioned  as  follows:  18  feet  for  the  tracks,  18  feet  for 
each  of  the  side  roadways  and  16  feet  for  the  sidewalk  and 
corresponding  boulevard.  The  devil  strip  is  5  ft.  4  in.  Lor- 
ain section  No.  392,  7-in.  girder  rail  is  being  installed,  90  lbs. 
to  the  yard,  with  tie  plates  and  continuous  rail  joints.  Cedar 
ties  will  be  used  on  a  concrete  bed  covered  with  wood  pav- 
ing. Power  will  be  temporarily  supplied  from  the  sub-sta- 
tion of  the  Toronto  hydro-electric  system  on  Gerrard  street 
east. 

2/0  round  copper  trolley  wire  is  used.  The  trolley  wires 
are  suspended  from  poles  placed  at  the  sides  of  the  road- 
way, wooden  poles  already  installed  and  belonging  to  the 
Toronto  hydro-electric  system  being  used  on  one  side  and 
iron  poles  on  the  other.  These  iron  poles  will  carry  city 
lamps  for  the  illumination  of  the  street.  By  this  reciprocal 
arrangement  the  number  of  poles  that  must  be  installed  on 
this  street  has  been  reduced  by  one-half. 

Ten  cars  for  each  of  these  lines  has  been  purchased  from 
the  Niles  Car  &  Coach  Company.  The  electrical  equipment 
of  each  consists  of  four  G.E.-80  motors  and  K-28  controllers 
with  Westinghouse  air-brakes,  Baldwin  trucks  and  Canada 
Iron  Corporation  chilled  wheels.  Each  car  is  equipped  for 
double  end  control.  The  cars  will  be  centre  aisle  type, 
p.a.y.e.,  44  ft.  over  buffers,  and  will  be  similar  to  those  al- 
ready in  use  on  the  Gerrard  street  line.  When  equipped  for 
operation  each  car  will  weigh  approximately  24^/2  tons.  In 
all  probability  the  parts  will  be  brought  to  Toronto  and  the 
cars  assembled  here. 

The-  work  of  installation  of  the  municipal  car  system  is 
in  charge  of  the  works  department  under  Mr.  R.  C.  Harris, 
commissioner.  More  closely  connected  with  the  work  is 
Mr.  C.  W.  Power,  assistant  engineer  of  railways  and  bridges. 
Mr.  D.  W.  Harvey  is  in  immediate  charge  of  the  construc- 
tion work. 


the  guard  rails  being  increased  to  132  pounds;  these  will  be 
standard  for  the  future.  In  certain  sections  special  cedar 
ties  are  being  laid  down,  the  length  being  increased  from 
seven  to  eight  feet,  while  they  are  put  two  feet  apart  instead 
of  3  ft.  6  in.  The  roadbed  has  been  greatly  strengthened, 
with  a  view  to  resisting  the  frost.  Eight  inches  of  crushed 
stones  are  followed  by  two  inches- of  stone  dust  as  a  bed  for 
the  ties;  then  comes  six  inches  of  concrete,  the  blocks  being 
laid  on  this  mass  and  grouted  with  cement,  making  a  bed  of 
31  inches  in  depth. 


New  Cars  for  Moose  Jaw 

71ie  Moose  Jaw  Electric  Railway  Company  have  recent- 
ly placed  in  operation  a  number  of  new  cars  manufactured 
by  the  Ottawa  Car  Company.  These  cars  have  a  seating 
capacity  of  33.  The  length  of  the  car  body  is  21  feet;  the 
front  vestibule  4  feet;   rear  vestibule   5  feet;  leng.th  over 


Montreal  Tramways  Roadbed  Improvements 

.Some  1,200  men  are  lacing  employed  l)y  the  Montreal 
Tramways  Company  in  re-laying  tracks  in  different  parts  of 
the  city,  part  of  an  extensive  programme  which  will  be  car- 
ried out  during  the  next  few  months.  The  old  rails  of  96- 
pounds  weight  are  being  replaced  with  rails  of  116  pounds. 


New  car  for  Moose  Jaw  electric  railway. 

Inimpers  31  feet;  width  of  body  outside  8  ft.  1J4  in-;  inside 
7  ft.  3J/2  in.;  length  of  seat  34  in.;  aisle  width  30  ft.;  cross 
seats  covered  with  rattan.  There  are  six  cross  seats  on  one 
side  and  five  on  the  other  with  two  longitudinal  seats.  The 
interior  finisii  is  red  cherry  with  the  ceiling  of  bird's-eye 
maple  veneer,  all  in  natural  finish.  The  cars  are  equipped 
with  Peter  Smith  heaters. 
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Permanent  Track  Construction 

By  Mr.  C.  B.  Vorce/  Mem.  A.  S.  C.  E. 

The  B.  C.  Electric  Railway  Company,  Limited,  is  a  pub- 
lic service  corporation  operating  the  electrk;  railway  lines  in 
Vancouver  and  adjacent  municipalities  on  the  mainland,  to- 
gether with  the  electric  railway  lines  in  Victoria,  situated  on 
Vancouver  Island.  The  total  length  of  railway  operated  is 
303.54  miles,  of  which  148.77  miles  are  city  lines  and  154.77 
miles  are  interurban  lines.  Of  the  city  lines,  43.43  miles  are 
double  track  and  61.91  miles  are  single  track.  77.13  miles 
are  of  permanent  construction  on  paved  streets  and  71.64 
miles  are  standard  steam  railway  construction  on  unpaved 
streets.  The  country  in  and  around  Vancouver  is  a  rolling 
country  and  the  maximum  grade  is  8.75  per  cent,  while  in 
and  around  Victoria  is  flat  giving  no  grade  of  more  than  3 
per  cent.  The  population  served  by  the  railway  on  the  main- 
land is  about  300,000,  while  the  railway  in  Victoria  serves 
about  75,000  people.  During  1912,  50,000,000  passengers  were 
carried  on  the  mainland  and  12,000,000  in  Victoria. 

T  rails  are  used  exclusively  on  paved  streets,  7  inch  rails 
weighing  91  lbs.,  87  lbs.  and  70  lbs.,  depending  on  the  amount 
of  traffic.    On  unpaved  streets  and  on  the  interurban  lines 


the  municipalities  permanently  pave  the  streets.  Tlic  cost 
of  this  paving  from  curb  to  curb,  together  with  concrete 
foundation  is  borne  by  city  or  municipality.  Before  the 
writer  became  connected  with  this  railway  company  the  per- 
manent track  work  was  let  by  contract  to  the  contractor  for 
the  city  paving.  This  method  gave  such  poor  results  that  the 
writer  organized  a  construction  department  to  enable  the 
company  to  do  th.e  work  themselves.  'J'he  plant  used  in 
doing  this  work  is  as  follows: — 

One  Model  40  Marion  steam  shovel. 

One  Model  20  Marion  steam  shovel. 

(Jne  Al  Thew  automatic  steam  shovel. 

One  Al  Thew  automatic  electric  shovel. 

One  steam  derrick  with  60-for)t  boom. 

One  Brown  hoist  derrick  car. 

Two  Koehring  concrete  mixers  with  27  ft.  delivery  boom 
operated  by  gasoline. 

Two  Koehring  concrete  mixers  with  30  ft.  delivery  boom 
operated  by  gasoline. 

One  Koehring  concrete  mixer  with  30  ft.  boom  operated 
by  steam. 

One  3-ton  Packard  motor  truck. 


TRACK  CEN  'CTES  e'-d'-ft' 


TIC  PLATE- 
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STANDARD  TIE  ROD  5xV4 


•     ,        ■  CONCRETE- 


CROSS  SECTION 


C0^4CRCTe 


ri  BONO  MOi.cs- 


LONGITUDINAL.  SCCTION 


DETAIL   OF  DRILLING  AND  BONDING 


PLAN  DETAIL  OF  FLANGEWAY 

Fig.  1. — B.  C.  E.  R.  track  construction. 


where  the  standard  steam  road  construction  is  used,  the  rails 
are  either  70  lbs.  or  60  lbs.  A.  S.  C.  E.  section. 

Previous  to  the  writer's  connection  with  the  company 
the  concrete  girder  type  of  construction  was  used  on  all  per- 
manent track  work  on  paved  streets,  but  owing  to  the  break- 
ing of  the  girder,  due  to  the  poor  character  of  the  foundation, 
the  writer  recommended  and  secured  the  adoption  of  the  slab 
type  of  construction,  P~ig.  1,  which  gives  a  solid  foundation 
on  which  to  lay  the  track.  The  sand  cushion  was  introduced 
between  the  concrete  foundation  and  the  tie  to  give  the 
track  as  much  resilience  as  possible,  as  the  writer  believes 
that  the  rigid  type  of  construction  resulting  from  the  rail 
laid  on  steel  ties  embedded  in  concrete  materially  increases 
the  cost  of  car  maintenance. 

Under  our  various  franchises  the  company  is  compelled 
to  replace  the  open  or  steam  railway  type  of  construction 
with  a  permanent  form  of  construction  whenever  the  city  or 

*  Construction  Engineeer  B.  C,  Electric  Railway  Company.  Van- 
couver, B.  C. 


Five  Duntley  track  drills. 
Two  Duntley  track  grinders. 
Two  rail  planers. 

Six  centre  dump  wood  ballast  cars,  20  yds. 

Four  side,  dump  wood  ballast-  cars,  20  yds. 

Five  Koppel  steel  side  dump  cars,  15  yds. 

Shunters  are  assigned  to  the  construction  department 
by  the  transportation  department  as  required  for  construc- 
tion work. 

The  method  of  construction  is  as  follows: — Whenever 
the  company  is  notified  that  the  city  or  municipalities  are 
ready  to  commence  paving  operations  the  railway  company, 
whenever  the  width  of  the  street  will  permit,  build  a  tempor- 
ary track  on  the  side  of  the  street  with  sufficient  passing 
sidings  to  take  care  of  the  traffic.  This  leaves  the  centre 
of  the  street  free  and  allows  the  building  of  the  permanent 
double  track  without  interruption.  It  might  be  added  here 
(hat  all  paved  streets  are  double  tracked. 

Grading  operations  are  then  starteil,  llie  material  being 
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liaulcd  by  teams  to  a  dumping  place  fixed  by  the  city.  In 
previous  years  all  the  material  has  been  excavated  by  hand 
but  during  the  coming  season  a  steam  shovel  specially  de- 
signed for  shallow  cutting  in  the  track  allowance  will  be 
used.  It  is  hoped  that  this  will  materially  reduce  the  cost 
of  excavation,  as  common  labor  is  paid  from  2.5c  to  37>4c  per 
hour.  When  the  rough  grading  has  been  completed  forms 
are  set  on  each  side'  of  the  track  allowance,  18  ft.  6  in.  wide, 
the  top  of  the  forms  being  the  top  of  the  concrete  slab,  and 
a  gang  of  fine  graders  trim  up  the  excavation  to  a  grade  6  in. 
below  the  top  of  the  forms.  The  concrete  slab  is  then 
started.  The  gravel,  sand  and  cement  are  delivered  along 
side  the  track  allowance/ thus  minimizing  the  distance  tra- 
velled by  the  wheelbarrows,  and  the  aggregate  is  delivered  in 
place  by  a  bucket  travelling  on  the  mixer  booms.  In  this 
way  labor,  which  is  the  most  expensive  item  we  have  here, 
is  reduced  to  a  minimum. 

After  the  slab  has  set  for  one  day,  the  rails  are  laid  on 
ties  placed  2  feet  centre  to  centre  except  at  the  joints  where 
the  spacing  of  the  ties  is  governed  by  the  length  of  the  joint. 
The  ties  are  then  shimmed  up  to  grade  by  placing  small 
pieces  of  factory  wood  clippings  at  each  end.  A  concrete 
mixer,  Fig.  2,  running  on  flanged  wheels  is  then  placed 
upon  the  track  and  the  second  operation,  which  brings  the 
concrete  up  to  the  under  side  of  the  city's  pavement  founda- 
tion is  commenced. 

The  remainder  of  the  work  in  the  track  allowance,  viz., 
paving  together  with  the  foundation  for  same,  is  paid  for  by 
the  city  or  municipality. 

So  much  delay  and  confusion  has  arisen  on  account  of 
the  railway  company  being  unable  to  commence  its  work 
until  the  paving  contractor  had  excavated  to  the  city's  sub- 
grade  in  the  track  allowance,  that  the  writer  entered  into  an 
arrangement  with  the  city  authorities  so  that  whenever  pos- 
sible the  railway  company  enters  into  a  contract  with  the 
city  to  do  the  grading  and  concreting  in  the  track  allowance 
at  the  same  price  as  the  city  pays  the  paving  contractor — 
this  arrangement  has  so  far  worked  very  satisfactorily. 

During  the  past  few  years  the  railway  company  has  done 
a  considerable  amount  of  track  reconstruction.  In  some 
cases  we  have  been  able  to  divert  the  traffic  to  other  routes. 


Fig.  2. — Concrete  mixer  on  flanged  wheels. 


which  lias  enabled  us  to  reconstruct  Ijoth  tracks  at  the  same 
time.  Jn  other  places,  however,  we  have  built  one  temporary 
track  and  rebuilt  one  of  the  permanent  tracks  at  a  time,  as 
it  was  necessary  to  have  a  double  track  to  handle  the  traffic. 

In  this  reconstruction  work  the  principal  difficulty  en- 
countered has  been  the  removal  of  the  concrete.  Labor  is 
so  high  that  the  manual  method  in  use  before  the  writer  be- 
came connected  with  the  company  could  not  be  used  econo- 


mically. Some  mechanical  method  had  to  be  adopted  and 
the  writer  designed  the  "so-called"  concrete  breaker  shown  In 
Fig.  3.  The  dipper  was  taken  oft  our  electric  shovel  and 
pile  driver  leads  were  hung  from  the  boom.  In  these  leads 
ran  a  2,600  lb.  hammer  with  a  wedge  shaped  base.  The  con- 
crete was  broken  by  dropping  the  hammer.  The  smaller 
pieces  were  loaded  into  skips  which  were  dumped  into 
wagons,  and  the  larger  pieces  were  handled  by  a  steam  der- 
rick and  loaded  on  to  flat  cars.  This  method  was  about  one- 
half  as  costly  as  the  old  hand  method. 

This  year  we  purchased  an  Al  Thew  automatic  shovel 


Fig.  3. — Con-  Fig.  4. — Shovel  loading  concrete 

crate  breaker.  on  motor  truck. 

specially  designed  to  dig  in  the  track  allowance,  and  in  a 
piece  of  track  reconstruction  just  finished  we  have  not  used 
the  concrete  breaker  but  have  taken  out  the  concrete  with 
the  shovel.  Fig.  4.  This  has  further  reduced  the  cost  of 
removing  the  concrete  so  that  the  cost  per  yard  for  removal 
is  only  about  65  per  cent,  of  what  it  was  last  year. 

At  intersections  solid  manganese  tongues,  switches, 
mates  and  frogs  are  used  in  the  special  work  and  when  the 
traffic  is  particularly  heavy  the  curved  rails  are  also  of  solid 
manganese. 

The  special  work  is  installed  without  interrupting  the 
traffic,  the  greater  part  of  the  work  being  done  at  night  after 
traffic  has  stopped.  The  track  allowance  is  first  excavated  to 
a  point  from  20  in.  to  22  in.  below  the  top  of  rail  and  new 
ties  are  put  in  on  blocks  so  that  when  the  special  work  is 
laid  on  them  it  will  be  to  the  established  grade.  As  many 
pieces  of  the  special  work  as  it  is  possible  to  handle  are 
bolted  together  and  put  in  place  with  the  derrick  car.  The 
intersection  is  then  concreted,  the  concrete  being  brought 
up  tn  within  about  one  and  one-half  inches  of  the  base  of 
the  rail  in  one  operation.  Short  blocks,  20  in.  long,  6  in. 
wide,  and  4  in.  deep,  are  then  embedded  in  the  concrete  be- 
tween each  of  the  ties  and  the  concrete  is  then  allowed  to 
.'iet  for  ten  days.  Wedges  are  then  inserted  on  top  of  these 
blocks  and  the  special  work  brought  to  a  firm  bearing.  The 
spikes  are  then  drawn  from  the  ties  which  are  pounded  down, 
thus  taking  up  any  settlement  which  may  have  occurred. 
Steel  shims  are  inserted  between  the  tie  and  base  of  rail  and 
the  concrete  brought  up  to  the  base  of  rail.  This  method 
has  proved  very  satisfactory  and  we  have  had  no  trouble 
with  the  special  work,  some  of  which  has  at  least  3,000  cars 
per  day  passing  over  it. 

Although  common  labor  is  paid  from  25c  to  37j4c  per 
hour  and  our  cement  costs  us  $2.60  per  bbl.  of  350  lbs.  our. 
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construction  costs  (1),  compared  with  one  of    the  largest 

cities  in  Eastern  Canada  (3),  and  one  of  the  largest  cities 

in  the  United  States  (3),  are  as  follows: — 

]  a  :J 

Removing  pavement   37%         58%  100% 

Earth  excavation   67%       68%  100~% 

Concrete  excavation    37%       ....  100% 

Laying  concrete    60%  100%   

Laying  track   73%        ....  100% 

Concrete  per  yd   68%        ....  100% 

The  writer  has  been  ably  assisted  in  his  work  by  II.  J. 

Tippet,  engineer  maintenance  of  way,  and  by  A.  J.  Kennedy, 

roadmaster. 


Medicine  Hat  to  Have  Privately  Owned  Railway 

The  street  railway  by-law  submitted  to  the  electors  of 
Medicine  Hat,  Alberta,  on  May  22,  authorizing  an  agree- 
ment with  the  Montreal  Engineering  Company  by  which  the 
latter  should  construct  and  operate  an  electric  railway  ser- 
vice in  Medicine  Hat,  was  carried  by  a  large  majority.  It 
is  understood  that  operations  will  be  commenced  immedi- 
ately, and  that  a  steam  power  plant  will  be  installed  using 
gas,  supplied  by  the  city  at  5c  per  thousand  cubic  feet,  un- 
der the  boilers,  or  the  city  will  furnish  company  electricity. 

The  main  items  of  the  franchise  are  contained  in  the 
following  summary: — 

Synopsis  of  Medicine  Hat  Franchise  Agreement 

The  franchise  is  an  exclusive  one  for  twenty  years  with- 
in the  present  or  extended  boundaries  of  the  city. 

The  city  council  can  call  for  a  line  on  any  route  when 
a  population,  excluding  children  under  five  years,  is  400  per 
half-mile,  the  width  of  area  to  be  included  being  1/8  mile 
on  each  side  of  the  street. 

The  council  can  call  for  extensions  to  any  residential 
section  if  the  line  to  this  point  passes  through  an  area  which 
averages  400  to  the  half-mile,  as  above. 

Failure  to  extend  the  line  after  due  notice  renders  the 
company  liable  to  a  fine  of  $100  per  day. 

The  company  pay  taxes  on  land  until  the  population  of 
Medicine  Hat  reaches  40,000;  from  this  number  to  100,000 
5  per  cent,  of  gross  earnings  in  lieu  of  taxes;  above  100,000 
10  per  cent,  of  gross. 

The  city  has  complete  control  over  the  streets  on  whicii 
the  railway  is  built  and  over  the  specifications  according  to 
which  the  line  is  constructed.  Feed  wires  on  streets  where 
cars  are  not  operating  must  be  underground. 

The  company  must  buy  gas  from  the  city  at  5c  per 
thousand  feet  or  electricity  at  Ic  per  kw.h. 

Passenger  cars  operate  between  6  a.m.  and  12  mid-night. 
Tickets  are  5c  cash,  6  for  35c,  25  for  $1.00;  workmen's  tickets, 
8  for  35c;  school  children's,  10  for  25c.  If  the  company  de- 
cides to  run  night  cars  they  may  charge  a  10c  cash  fare. 
Freight  may  also  be  moved  between- 13  midnight  and  G  a.m., 
and  at  other  times  as  arranged  with  Corporation. 

The  city  may  use  company's  poles  to  string  municipal 
wires. 

Interurban  railways  are  allowed  to  enter  the  city  and 
run  over  the  company's  lines,  but  it  is  necessary  that  the 
consent  of  the  city  be  first  obtained. 

No  local  business  can  be  done  by  an  interurban  railway. 

The  company  maintains  that  portion  of  the  street  be- 
tween the  rails  and  18  inches  on  each  side.  The  rails  must 
be  80  lb.  weight. 

Provision  is  made  limiting  the  amount  of  street  that 
can  be  broken  up  at  any  one  time  by  the  company  to  2,000 
feet. 

The  city  has  full  control  of  the  schedule  and  stopping- 
places  of  cars. 

Provision  is  made  for  the  free  transportation  of  muni- 


cipal officers,  such  as  policemen,  lircmen,  metcr-readcrs,  etc., 
when  in  uniform. 

The  company  flushes  the  streets  along  the  lines  of  its 
railway,  the  city  paying  for  the  same  at  actual  cost. 

In  case  of  dispute  provision  is  made  in  the  agreement 
for  the  appointment  of  a  board  of  arbitrators,  but  there  is 
to  be  no  appeal  outside  of  the  province  of  Alberta. 

If  the  city  decides  to  take  over  the  property  of  the 
company  at  the  end  of  twenty  years,  the  value  of  the  plant 
fixed  by  arbitration  plus  15  per  cent,  is  to  be  paid  for  it. 
The  franchise  is  not  to  be  considered  in  this  valuation. 

The  first  section  of  the  road  is  to  consist  of  nine  miles, 
this  to  be  interpreted  as  meaning  nine  miles  of  street. 

Mr.  J.  B.  D'Aeth,  formerly  with  the  Stone  &  Webster 
corporation  in  the  construction  of  the  Saskatoon  railway 
system,  will  be  the  resident  engineer  in  Moose  Jaw,  and 
will  be  asisted  by  Mr.  L.  G.  Mills,  of  the  Montreal  Engineer- 
ing Company's  stafif.  Mr.  D'Aeth  will  be  respqnsible  to 
general  manager  R.  O.  Sweezy,  who  will  be  located  at 
Montreal. 


Montreal  Tramway  Congestion 

Mr.  G.  Janin,  chief  engineer  of  the  Montreal  City  Coun- 
cil, has  submitted  a  report  on  the  tramway  congestion  to  the 
Board  of  Control.  He  has  had  under  consideration  various 
schemes  submitted  by  Mr.  D.  McDonnell,  Mr.  J.  P.  Fox,  and 
others,  and  states  that  immediate  steps  should  be  taken  to 
procure  increased  facilities  in  almost  every  part  of  the  citj'. 
An  efifort  should  be  rather  to  eliminate  some  of  the  over- 
lapping and  inter-crossing  of  the  cars  belonging  to  the  vari- 
ous routes  in  the  cramped  space  of  the  downtown  district. 
This  can  be  done  by  stopping  some  of  the  routes  just  out- 
side of  the  congested  area,  and  whenever  possible  causing 
the  cars  to  perform  their  turning  operations  by  means  of 
tracks  which  do  not  interfere  with  the  actual  movement  of 
loaded  cars.  The  recommendations  include  the  elimination 
of  all  unnecessary  stops,  placing  switchmen  at  every  import- 
ant junction  point,  teaching  passengers  to  have  their  fare 
ready,  the  installation  of  larger  and  clearer  signs  on  cars,  the 
relief  of  congestion  in  the  rear  part  of  cars,  the  prohibition 
of  the  hauling  of  freight  in  day  time,  better  supervision  of 
traffic  at  junction  points,  doing  away  with  delays  at  the  cen- 
tral office,  the  prevention  of  "short-turning"  of  cars  at  the 
option  of  the  conductor,  and  the  installation  of  autobus  lines 
to  supplement  the  tramcars. 


Canadian  Street  Railway  Association 

The  convention  of  the  Canadian  Street  Railway  Asso- 
ciation, which  was  this  year  held  in  Hamilton,  resulted  in 
the  election  of  the  following  officers: — President,  Patrick 
Dubee,  Montreal;  Vice-president,  C.  B.  King,  London;  Sec- 
retary-treasurer, Acton  Burrows,  Toronto;  Executive:  James 
Anderson,  Windsor;  E.  P.  Coleman,  Hamilton;  James-  D. 
Fraser,  Ottawa;  H.  M.  Hopper,  St.  John,  N.B.;  Wilson  Phil- 
lips, Winnipeg,  and  A.  Eastman,  Kingsville. 


The  Fredericton  Street  Railway  Company  are  at  present 
negotiating  with  English  capital,  which  it  is  hoped  to  interest 
in  the  project,  and  it  is  likely  that  development  work  will  be 
proceeded  with  within  the  course  of  a  month  or  two.  It  is 
proposed  to  construct  an  electric  railwaj'  along  the  chief 
thoroughfares  of  the  citj-  of  Fredericton,  and  also  to  build 
a  line  of  railway  across  to  St.  Marys  and  Gibson,  the  com- 
plete circuit  being  about  5  miles.  An  extension  of  the  line 
to  Marysville  is  also  under  consideration.  To  operate  the 
projected  line  it  is  proposed  to  employ  the  water  power  deve- 
loped by  the  St.  John  River  Hydro-electric  Compwiy,  at 
Meductic  Falls,  410  miles  above  Fredericton  on  the  St.  John 
River  where  there  will  he  an  initial  development  of  10.000 
h.p. 
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Street  Illumination  in  Prince  Albert,  Sask. 

Following  the  presentation  of  several  petitions  by  pro- 
perty holders,  the  council  of  the  municipality  of  Prince  Al- 
bert, Saskatchewan,  decided  on  June  24th,  1912,  to  substitute 
a  five  cluster  tungsten  light  system  for  the  old  a.c.  series  arc 
lights  in  the  principal  streets,  and  a  by-law  to  that  effect 
was  read  twice  in  the  council  on  that  date.  The  by-law 
was  subsequently  advertised  in  the  daily  press  of  the  city 
and  no  opposition  developing  the  by-law  was  read  a  third 
time  and  passed  on  July  2nd.  It  was  decided  to  put  in  132 
standard  lights  at  a  varying  distance  of  70  to  90  feet  apart, 
this  variation  being  necessitated  by  irregularities  in  the  city 
survey  plan.  The  City  Commissioners,  Mayor  Morton,  F. 
A.  Creighton,  C.  O.  Davidson,  Aid.  O.  B.  Manville,  chair- 
man of  Light  and  Power  Committee,  and  electrical  superin- 
tendent R.  Wright,  selected  a  Roman  Doric,  No.  5  design 
Union  Metal  tungsten  standard  manufactured  by  the  Union 
Metal  Manufacturing  Company,  of  Canton,  O. 

The  following  table  indicates  the  location  and  number 
of  the  lamps  installed  to  date: — 

Centre  ave.,  both  sides,  from  River  street  to  15th  St.,..  .. 

1st  ave.,  both  sides,  River  St.  to  12th  St   20 

10th  St.,  both  sides,  from  Centre  Ave.  to  1st  Ave.  W. . .  16 
nth  St.,  both  sides,  from  Cent.  Ave.  to  1st  Ave.  W...  15 


Erecting  ornamental  standards,  Prince  Albert. 

J2th  St.,  both  sides,  from  Cent.  Ave.  to  1st  Ave.  W. . .  .  14 
River  St.,  South  side,  from  Cent.  Ave.  to  1st  Ave.  W. ..  10 
At  a  total  estimated  cost  of  $16,800. 

The  tender  of  the  above  Company's  standard,  placed 
through  their  agents,  the  Canadian  General  Electric  Com- 
pany,.was  accepted.  The  Canadian  General  Electric  Com- 
pany also  supplied  the  glassware,  sockets  and  base  switches, 
the  total  amount  of  the  tender  being  $6,640  f.o.b.  Prince 
Albert  for  1,35  complete  standards  (without  tungsten  lamps). 


The  glassware  was  manufactured  by  Gill  Bros.,  of  Steubens- 
ville,  Ohio,  the  glass  being  their  well-known  Parian  make. 
The  top  globes  are  14  inches  with  7-inch  neck.  The  four 
lower  globes  are  12  inches  with  6-inch  neck.  The  lights 
used  are  100  watt  tungstens  on  the  top  and  four  60-watt 
lights  on  the  cluster. 

Owing  to  the  cement  sidewalks  being  already  laid  where 
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Wiring  diagram  of  Prince  Albert  distribution. 

the  standards  were  proposed  to  be  erected,  it  was  decided 
to  use  armored  protected  cable  and  lay  same  in  a  trench  in 
the  roadway  gutter.  The  cable  was  laid  18  inches  deep  from 
the  top  of  the  sidewalk  and  12  inches  away  from  the  curb. 
The  order  for  the  cable  was  given  to  the  Canadian  British 
Insulated  Company,  Limited,  of  Montreal.  The  cable  is 
three  conductor  type,  the  size  of  the  conductors  being  No. 
6,  No.  8,  and  No.  10  B.  &  S.  gauge.  The  conductors  are 
paper  insulated,  enclosed  in  lead  sheath,  protected  by  a 
double  layer  of  fiat  steel  tape,  the  steel  being  further  pro- 
tected by  a  treated  jute  covering.  The  trenching  and  lay- 
ing of  the  cable  was 'done  by  city  workmen  the  cable  joint- 
ing being  done  by  men  supplied  by  the  cable  company,  the 
whole  of  the  work  being  supervised  by  Mr.  M.  K.  Davis,  of 
the  Canadian  British  Insulated  Company's  stafT. 

The  cables  are  looped  into  a  pothead  placed  in  the  base 
of  each  standard,  connections  being  taken  from  the  pothead 
to  the  inside  wiring  of  the  standard.  The  system  used  is 
320  and  110  volt  three  wire,  the  four  lower  60  watt  lamps 
being  connected  between  the  No.  6  and  No.  8,  and  the 
single  100  watt  lamp  being  connected  between  the  No.  8 
and  No.  10,  the  No.  8  wire  acting  as  a  partial  neutral.  The 
control  is  from  seven  individual  boxes  on  transformer 
poles,  connected  so  that  a  transformer  is  balanced  when 
feeding  two  cables,  one  each  way  around  a  block,  and  so 
that  one  double  pole  switch  controls  the  lower  lights  on 
both  cables  and  another  double  pole  switch  controls  the 
single  light  as  per  diagram  shown. 

Trench  digging  and  the  drilling  of  the  granolithic  side- 
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Main  street  of  Prince  Albert,  Sask.,  showing  ornamental  five-light  standards. 


walk,  tlie  latter  being  done  by  a  compressed  air  drilling  out- 
fit, was  commenced  on  October  15  and  completed  on  Nov- 
ember 8th,  11,020  feet  of  cable  being  laid,  the  linear  length 
of  trenches  being  9,753  feet.  The  cost  of  digging,  laying 
cable  and  filling  in  was  5.3c  per  linear  foot,  the  force  em- 
ployed being  an  average  of  nine  laborers  for  21  days  at  an 
average  rate  of  27J^c  per  hour.  This  was  5c  per  hour  more 
than  given  the  ordinary  city  laborer,  but  given  on  the  under- 
standing that  the  men  were  to  be  rushed  in  order  to  finish 
before  the  ground  froze  up. 

The  price  of  the  cable  was  $4,518;  the  cost  of  cable 
jointing  and  supervision  which  was  done  on  a  cost  plus  15 
per  cent,  basis,  was  $1,003.61 

The  bases  were  distributed  as  soon  as  they  arrived  and 
placed  over  the  potheads;  English-speaking  laborers  were 
employed  to  level  and  bolt  them  to  the  sidewalk.  Owing  to 
the  varying  thickness  of  the  concrete  sidewalk,  the  bolts 
were  cut  to  fit  on  the  ground  and  the  bases  were  levelled 
and  tightened  down.  The  heads  were  wired  under  the  cover 
of  a  shed,  before  distribution,  three  men  completing  the 
erection  with  the  aid  of  prepared  trestles,  see  figure.  All 
this  work  was  done  under  the  supervision  of  the  Electric 
Light  Department.  The  total  cost  of  installation  was  $15,- 
659.14  or  an  average  of  $118  per  standard. 

General  satisfaction  has  been  expressed  at  the  appear- 
ance of  the  city,  Central  Avenue  being  spoken  of  as  "The 
Great  White  Way,"  and  some  very  favorable  comparisons 
have  been  made  by  outsiders  of  the  appearance,  proportion 
and  grace  of  the  standards  as  compared  with  other  cities 
having  similar  systems.  It  has  been  resolved  to  extend  the 
work  by  another  hundred  lights  this  year  and  to  gradually 
extend  the  system  to  take  in  the  entire  business  portion  of 
the  city. 

At  the  present  time  the  lights  are  turned  on  and  off  by 
hand,  the  top  light  being  allowed  to  burn  all  night,  the  four 
lower  cluster  lights  till  12  p.m.  It  is  proposed  to  control  the 
top  lights  from  the  power  station  by  solenoid  operated 
switches  placed  in  a  series  arc  light  circuit.  The  switch  con- 
trolling the  four  lower  cluster  lights  will  still  be  turned  of¥ 
and  on  by  hand.  The  department  have  a  patrol  man  on  duty 
from  dusk  to  12  p.m.  and  it  has  been  decided  to  add  the 
work  of  looking  after  the  standards  to  his  other  duties. 


Illuminating  Engineering  Society 

At  a  recent  meeting  of  the  Convention  Committee  of 
the  Illuminating  Engineering  Society  it  was  decided  to  hold 
their  next  annual  convention  in  Pittsburgh  during  the  week 
ending  September  23.  It  is  expected  that  several  hundred 
engineers  from  all  parts  of  the  country  interested  in  light- 


ing in  its  various  forms  will  be  present  and  the  program, 
details  of  which  have  not  as  yet  been  completed,  will  consist, 
in  addition  to  the  technical  sessions,  of  a  reception  and 
dance,  several  excursion  trips  and  visits  to  various  indus- 
tries in  Pittsburgh.  Mr.  J.  C.  McQuiston,  of  the  Westing- 
house  company,  is  chairman  of  the  publicity  committee,  and 
will  make  all  arrangements  for  advertising  the  convention. 


New  Luxolabra  Installations 

During  tiie  first  week  in  June  lights 
were  turned  on  in  some  150  standards 
I  in  the  town  of  Gait,  including  the  instal- 

lations on  Brant  road,  Lansdowne 
avenue,  Wentworth  avenue,  Aberdeen 
avenue,  and  west  Main  street.  These 
are  one  light  Jandus  Luxolabra,  as 
shown  in  the  accompanying  reproduc- 
tion. The  equipment  was  supplied  by 
the  R.  E.  T.  Pringle  Company. 

Further  extensions  in  Gait  are  being 
made  on  Ainslie  street  between  Colborne 
and  Concession  streets,  on  both  sides 
of  the  road.  These  will  be  three-light 
Luxolabra.  A  petition  is  also  being  cir- 
culated and  as  soon  as  it  is  sufficiently 
signed  the  city  council  expect  to  begin 
the  erection  of  lights  on  Main  street. 
This  installation  will  represent  75  or  80 
standards,  each  carrying,  probablj%  five 
lights. 

A  contract  has  recently  been  closed 
also,  within  the  last  few  days  with  tlie 
town  of  Brockville.  The  Brockville  in- 
stallation will  consist  of  fifty  5-light  and 
twenty  3-light  Luxolabra.  This  latter 
installation  will  be  carried  on  under  the 
supervision  of  Mr.  E.  J.  Philip,  formerly 
of  Berlin,  but  now  superintendent  of  the 
electrical  department  of  the  municipality 
of  the  town  of  Brockville.  Among  other 
in.stallation.s  which  have  been  put  in  by 
this  company,  or  at  present  under  way. 
may  be  mentioned  a  60  standard  5-light 
installation  just  completed  in  Kenora. 
The  city  of  Winnipeg  has  also  just  com- 
pleted the  installation  of  100  inverted  arc 
Luxolabra,  in  which  the  C.  G.  E.  magnetite  lamp  has  been  in- 
stalled. The  town  of  Smiths  Falls  are  also  considering  the 
matter  of  ornamental  lighting  and  expect  to  install  this  type. 
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Focusing  Type  Flame  Arc  Lamp 

A  new  type  of  flame  lamp  known  as  the  focusing  type 
has  recently  been  placed  on  the  market  by  the  Adams-Bag- 
nall  Electric  Company,  some  illustrations  of  which  we  repro- 
duce herewith.  In  this  type,  using  a  carbon  ^  in.  in  diameter 
and  14  in.  long,  a  life  of  from  100  to  120  hours  is  obtained. 

The  composition  of  the  electrodes  of  all  carbon  flame 
lamps  is  more  or  less  uniform.  The  electrodes  consist  of 
cored  carbons,  the  core  being  filled  with  a  mixture  of  finely 
ground  carbon,  generally  in  the  form  of  lamp-black,  with 
some  salt.  Originally  common  salt  was  used  which  gave  a 
very  yellow  flame.  Later  calcium  flouride  was  the  salt  more 
generally  mixed  with  the  lamp-black,  these  electrodes  pro- 
ducing a  reddish  orange  light  of  great  intensity.  More  re- 
cent developments  have  shown  that  strontium  and  barium 
salts,  and  especially  the  latter,  give  very  pleasing  illumination 
results,  though  at  the  expense  of  efficiency.  No  electrodes 
have  yet  proven  as  efficient  as  those  in  which  the  core  con- 
tains calcium  flouride.  The.  use  of  barium  results  in  a  much 
whiter  light. 

In  the  new  focusing  type  flame  lamp  the  composition 
has  been  so  changed  that  it  is  claimed  a  mellower  warmer 
and  more  cheerful  effect  is  produced.  The  regenerative 
tubes,  a  feature  of  the  former  type  of  this  company's  lamp 
have  been  done  away  with  and  the  condensing  chamber  is 
placed  entirely  above  the  arc.  The  gases  in  consumption 
circulate  through  this  condenser  in  much  the  same  manner 


Fig.  1. 


Fig.  2. 


as  they  formerly  did  through  the  side  tubes.  The  upper  and 
lower  electrodes  are  both  movable,  so  that  the  arc  is  al- 
ways held  in  the  same  position.  It  is  claimed  that  though 
the  cost  of  flame  carbons  per  trim  is  higher  than  metallic 
electrodes  for  luminous  arc  lamps,  the  extra  efficiency  of  the 
carbon  flame  type  reduces  the  operating  cost  to  such  an  ex- 
tent that  over  a  year  of  say  4,000  hours,  the  total  operating 
cost  of  the  tvVo  lamps  is  approximately  the  same. 

The  new  focusing  type  lamp  is  obtainable  in  different 
forms  for  operation  with  either  alternating  or  direct  current, 
scries  or  multiple.  The  a.c.  current  lamp  only  operates  satis- 
factorily on  frequencies  above  50  cycles  and  uses  from  7.5 
to  10  amp.  at  100  to  110  volts.  The  standard  direct  current 
lamp  operates  at  6.6  amp.  The  different  types  of  lamp  are 
shown  in  Figs.  1  and  2. 

In  Fig.  2  the  mechanism  can  be  understood  by  reference 
to  the  indices  as  follows: — (1)  series  solenoids;  (2)  shunt 
solenoids,  opposite  series;  (3)  walking  beam;  (4)  series  sole- 
noid armature;  (5)  adjuster  weight  on  walking  beam;  (6) 
scries  cutout;  (7)  slotted  center  tube;  (8)  starting  resistance; 
(9)  air  pot;  (10)  copper  case,  removable  panels;  (11)  venti- 


lated top;  (13)  condenser;  (13)  outer  globe  band,  (14)  outer 
globe.  An  important  feature  of  these  lamps  is  that  they 
operate  on  both  alternating  and  direct  current. 

The  operation  of  the  lamp  may  be  judged  from  the  follow- 
ing typical  electrical  data  referring  to  the  series,  alternating 
current,  7^   amp.  type — terminal  volts  87;   terminal  watts 


Dist.  curve  of  6.5  amp.  d.c.  multiple  type. 

450;  power  factor  75;  life  of  trim  110  hours;  for  the  lower 
electrode  the  stub  of  the  upper  is  used;  life  of  inner  globe 
1,000  hours;  life  of  outer  globe  2,000  hours;  efficiency  of  the 
system  96i/^  per  cent.;  cost  of  lamp  $40;  cost  of  standard 
equipment  per  lamp  $63.20;  cost  of  electrodes  17c;  cost  of 
inner  globes  50c;  outer  globes  $1.25;  trimming  inspection 
per  trim  5c. 

It  is  calculated  that  the  cost  of  the  maintenance  of  one 
of  these  lamps  per  year  on  a  4,000  hour  basis  amounts  to 
$14.64  made  up  as  follows: — cost  of  upper  electrodes,  $6.29; 
inner  globes,  $3;  outer  globes,  $3.50;  trimming  and  inspection, 
$1.85;  repairs,  $3.  The  fixed  charges  are  placed  at  $18.39 
made  up  as  follows: — interest  on  investment,  $6.13;  depre- 
ciation, $10.33;  taxes  and  insurance,  $3.04.  The  total  operat- 
ing cost  of  a  year  of  4,000  hours  therefore,  amounts  to 


Dist.  curve  of  7.5  amp.  a.c.  series  type. 

$51.67,  made  up  as  follows: — energy  cost  at  Ic  per  kw.  hour, 
$1-8.64;  maintenance,  $14164;,  fixed  charges^  $jl8.39;  total, 
$51.67. 

The  mean  lower  hemispherical  candle  power  of  this  lamp 
is  1800,  so  that  the  cost  per  candle  power  per  year  is  2.87c. 
With  the  energy  cost  at  any  amount  greater  or  less  than  Ic 
per  kw.  hour,  the  fixed  and  maintenance  charges  of  $18.39 
and  $14.64  will  not  vary  and  the  total  will  be  just  so  much 
greater  or  less  than  the  $51.67  given  above. 
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Indirect  Illumination  in  the  Hub  Clothing  Store 

Written  from  the  viewpoint  of  a  member  of  the  firm  who  are 
proprietors  of  this  store,  the  largest  in  the  world 
handling  men's  furnishings 

The  retailing  of  merchandise  at  the  present  time  is  an 
entirely  different  proposition  to  what  it  was  a  few  years 
ago.  The  modern  mercantile  establishment  must  not  only 
have  a  complete  and  varied  assortment  of  goods  to  of¥er, 
but  it  must  give  value  in  the  fullest  sense  of  the  word.  The 
equipment  of  the  establishment  must,  therefore,  develop  in 
the  highest  possible  degree  a  proper  system  of  merchandise 
display  so  as-  to  turn  over  the  stock  a  sufficient  number  of 
times  to  make  a  profit.  To  this  end  merchandise  must  be 
properly  displayed  both  in  the  windows  and  in  the  interior 
of  the  store;  at  the  same  time,  every  comfort  and  conveni- 
ence must  be  provided  for  the  customer.  In  addition  to  all 
this,  sanitary  and  exhilarating  surroundings  promote  the 
greatest  efficiency  and  co-operation  on  the  part  of  the  work- 
ing force. 

Having  in  mind  the  aforementioned  essentials  and  a  full 
realization  of  the  desirability  of  a  change  in  lighting  equip- 
ment from  that  which  in  the  past  had  proven  so  unsatisfac- 
tory, we  made  a  very  exhaustive  investigation  and  ran  com- 
petitive tests  in  order  to  determine  the  most  desirable  meth- 
od of  general  illumination  for  our  new  store  recently  erected 
at  the  north  east  corner  of  State  street  and  Jackson  boule- 
vard, Chicago.  Approaching  the  lighting  question  solely 
from  the  view  point  of  the  merchant,  the  following  essen- 
tials were  taken  into  consideration: — selling  value;  adver- 
tising value;  impression  of  the  passer-by;  first  impression 
upon  entering;  equipment  design;  cost;  current  consump- 
tion; cost  of  maintenance;  depreciation  and  appearance  of 
goods.  The  decision  to  install  the  indirect  illumination  was 
based  upon  the  following  conclusions,  which  decision  seems 
to  be  justified. 

Selling  Value — The   attention   is  in   no   way  detracted 


Indirect  illumination  in  Hub  clothing  store. 


from  the  merchandise.  By  cutting  down  shadows,  the  false 
values  in  garments  have  been  reduced. 

Advertising  Value — Indirect  illumination  gives  the  whole 
store  the  appearance  of  an  immense  show  window,  bril- 
liantly illuminated  with  no  exposed  lights  in  view.  After 
sun  down  the  attention  of  countless  numbers  of  people  pass- 
ing would,  in  consequence,  be  attracted  to  the  store  in  a 
startling  manner.  They  would  receive  a  mental  impression 
as  to  the  location  of  the  store  that  many  times  the  same 
cost  expended  in  any  other  way  would  not  secure.  Here- 
tofore it  has  been  impossible  to  attract  attention  above  the 


ground  IJoor  luit  indirect  illumination  positively  docs  this. 
Ordinary  lighting  appliances  with  numerous  liglil  sources  or 
bright  bowls  seen  from  the  street  make  an  unattractive  ap- 
Ijcauance  and,  if  noticed,  make  one  think  of  the  fixtures  in- 
stead of  the  store. 

First  Impressions — The  first  impression  on  one  enter- 
ing a  store  is  of  great  importance.  If  illuminated  with  a 
general  diffused  light  with  not  one  exposed  light  unit  inside, 
one  can  see  clearly  the  whole  interior  at  a  glance  as  he 
enters.  Signs,  price  cards,  merchandise  on  display  and  de- 
partments, as  well  as  individuals  can  be  distinguished  readily. 
The  ceiling  has  the  appearance  of  being  higher  than  it  ac- 


Indirect  illumination,  sporting  section,  Hub  clothing  store. 


tually  is,  the  architectural  lines  being  emphasized  and  not 
destroyed.  With  direct  light  or  bright  bowls  the  effect  is 
undoubtedly  the  opposite.  This  is  especially  true  of  bowls 
of  artistic  design  brilliantly  illuminated  where  one's  atten- 
tion would  be  immediately  attracted  to  the  fi.xture.  This  is 
undesirable  unless  such  goods  are  on  sale. 

Design — With  indirect  illumination  specially  designed 
bowls  can  l^e  secured  to  harmonize  with  the  interior,  both 
in  lines  and  color,  and  form  part  of  the  general  scheme  of 
decoration.  This  seems  a  very  desirable  feature  and  in 
marked  contrast  to  semi-direct  bowls  which  can  lie  secured 
only  in  stock  design. 

Cost — In  comparing  the  cost  of  specially  designed  in- 
direct lighting  fixtures  it  was  found  that  these  can  be  had 
at  no  greater  cost  than  direct  lighting  fixtures.  This,  be- 
cause the  plastic  material  used  in  the  bowls  is  less  expen- 
sive than  metal  or  glass  used  in  direct  or  other  classes  of 
lighting  equipment.  Such  fixtures,  while  not  obtrusive,  and 
which  seem  part  of  the  general  scheme,  have  an  appearance 
of  much  greater  cost  than  is  actually  tlie  case. 

Current  consumption — The  investigation  showed  that 
current  consumption  cost  would  be  only  slightly,  if  any.  in- 
creased over  satisfactory  direct  lighting.  While  the  opera- 
ting cost  of  all  departments  is  of  serious  import  the  desir- 
able results  secured  would  make  even  an  excess  cost  not  of 
as  great  moment  as  it  might  at  first  seem.  A  slight  increase 
in  the  cfficiencj'  of  the  employees  under  better  working  con- 
ditions of  any  kind  will  many  times  greatly  offset  the  slight 
additional  cost  of  operation. 

Cost  of  maintenance — .\ny  class  of  ti-xtures  must  of 
necessity  be  kept  in  repair  and  cleaned.  Bj'  a  systematic 
inspection  and  cleaning  of  indirect  lighting  fixtures  our  con- 
clusions are  that  it  is  not  more  expensive  to  clean  indirect 
lighting  fixtures  containing  one-piece  mirrored  glass  in- 
teriors, than  translucent  bowls  or  direct  lighting  fixtures. 
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,\  c  were  led  to  believe  by  the  actual  experience  of  other 
institutions  that  this  expense  would  be  even  less. 

Depreciation— With -any  lighting  system  it  would  seem 
that  the  only  depreciation  is  in  the  lamps.  It  is  well  recog- 
nized that  the  filament  of  tungsten  lamps  when  encased  in  a 
reflector  or  a  fixture  that  does  not  allow  free  ventilation 
rapidly  deteriorates.  By  the  use  of  inverted  reflectors  it 
would  seem  that  the  heat  from  the  lamps  would  readily  es- 
cape and  keep  their  temperature  down  to  a  minimum. 

Besides  the  above  mentioned  advantages  of  indirect-  illu- 
mination we  find  the  following  decided  advantages:  (a) 
The  general  diffusion  of  light  throughout  the  store  enables 
each  employee  to  work  in  a  very  efficient  manner  in  the 
selection  of  goods  from  shelving,  cases,  boxes,  etc.  (b) 
The  absence  of  dark  corners  and  recesses  so  common  with 
direct  lighting  gives  the  impression  of  a  clean  and  hygienic 
condition,  (c)  The  absence  of  the  brilliant  exposed  lights 
unquestionably  conserves  the  nervous  energy  of  each  em- 
ployee, eliminates  head  aches  and  is  very  desirable  from  a 
humanitarian  point  of  view,  (d)  Fewer  mistakes  are  made 
under  these  favorable  lighting  conditions.  Work  in  general 
is  greatly  facilitated. 

Many  otherwise  perfectly  arranged  and  equipped  stores 
of  to-day  are  doing  untold  harm  to  their  own  working  force 
and  to  the  public  they  haye,  at  great  expense,  attracted  to 
their  place,  by  almost  criminally  careless  methods  of  light- 
ing. There  is  no  feature  about  our  establishment  that  is 
attracting  more  favorable  comment  from  our  customers  or 
from  our  employees  than  our  lighting  installation. 


Delica  White  Glassware 

The  production  herewith  represents  a  type  of  pure  white 
glassware  manufactured  by  the  Pittsburgh  Lamp,  Brass  & 
Glass  Company,  and  known  as  "Delica  White."  As  its  name 
implies  this  is  a  delicate  white  production  of  fine  texture 
which  is  secured  by  the  use  of  a  very  fine  grade  of  plate 
glass.  It  is  further  claimed  for  this  ware  that  it  is  distin- 
guished no  less  for  its  dignified  beauty  than  for  its  remark- 
able illuminating  efficiency. 

It  will  be  noted  that  the  design  is  after  the  exquisite 


contour  of  the  pond  lily.  To  more  nearly  reproduce  the 
lily  effect  this  company  manufacture  certain  of  their  designs 
with  colored  leaves  and  it  is  said  that  with  gas  or  direct  elec- 
tric lighting  this  lily  tint  is  exceedingly  beautiful.  The  com- 
pany have  recently  issued  catalogues  illustrating  and  describ- 
ing the  different  lines  of  glassware  they  manufacture. 


W.  E.  Skinner,  Limited,  Consulting  Engineers,  have  been 
engaged  by  the  Town  of  Wolseley,  Sask.,  to  place  a  valuation 
on  the  plant  of  the  Central  Light  &  Power  Company  of  that 
place,  with  a  view  to  the  town  purchasing  the  plant. 


The  Jefferson  Glass  Company 

The  accompanying  illustrations  of  handsome  glassware 
are  typical  of  the  class  of  product  being  turned  out  by  the 
Jef¥erson  Glass  Company,  Limited,  Toronto,  Canada.  This 


company  has  just  issued  a  bulletin  known  as  "Moonstone 
Bulletin  No.  1"  in  which  they  describe  with  profuse  illus- 
trations, a  number  of  their  designs  in  illuminating  glass- 
ware.   The  Moonstone  is  a  semi-translucent  glass  of  unusual 


efficiency  and  billiancy.  It  absorbs  very  little  light,  is  a  per- 
fect dififuser,  and  gives  a  most  artistic  efifect  and  high  quality 
of  illumination.  This  company  is,  we  believe,  the  only  one 
manufacturing  illuminating  glassware  in  Canada. 


Strassburg  Light  Plant 

The  corporation  of  the  town  of  Strassburg,  Sask.,  have 
recently  placed  a  contract  for  one  50  B.h.p.  Ruston-Proctor 
gas  producer  and  engine  with  the  British  Canadian  Engineer- 
ing Company,  Limited,  Winnipeg.  The  electrical  equipment, 
including  a  37^  kv.a.  generator,  3-phase,  60-cycle,  2300  volts, 
together  with  exciter,  switchboard,  pole  line  and  all  acces- 
sories, also  tungsten  street  lighting  equipment,  was  awarded 
to  the  Canadian  General  Electric  Company.  The  plant  is  to 
be  in  operation  in  September  of  the  present  year.  The  total 
cost  of  the  above  equipment  exclusive  of  power  house  is 
$9,8.50. 


The  North  Coast  Electric  Company,  Limited,  announce 
that  they  have  taken  over  the  business  of  the  B.  C.  Hoist 
&  Company,  and  have  established  warehouses  at  No.  350 
Water  street,  Vancouver,  where  they  will  carry  a  complete 
stock  of  apparatus  and  supplies.  Though  not  completely 
stocked  as  yet,  material  is  arriving  daily  and  the  firm  report 
that  they  are  in  a  position  to  fill  orders  promptly. 
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New  "Midget"  Meters 

The  Keystone  Electrical  Instrument  Company  of  Phila., 
Pa.,  has  been  perfecting  for  the  past  year  a  midget  am- 
meter and  voltmeter  3  in.  in  diameter,  of  the  highest  grade 
for  use  on  switchboards,  automobile  dashboards,  and  for 
portable  service  where  a  small  instrument  is  particularly  de- 
sirable    In  bringing  out  this  instrument  this  ctmipany  has 


slightly  over  one-tenth  of  a  gram,  or  the  weight  of  one  com- 
mon pin.  With  a  moving  element  so  exceedingly  light  as 
this  the  instrument  is  absolutely  dead  beat  in  operation,  and 
the  pointer  does  not  oscillate,  even  if  the  instrument  is  sub- 
jected to  severe  vibration.  This  exceedingly  light  moving 
element  also  has  the  advantage  that  there  is  practically  no 
weight  whatsoever  on  the  pivots  and  bearings,  assuring  long 


Fig.  1 — Ammeter,  cover  removed. 


Fig.  2 — Flush  type. 


Fig.  3 — Portable  type. 


endeavored  to  reduce  the  number  of  parts  required  in  the 
standard  d'Arsonval  system  to  a  minimum.  It  is  a  well 
known  fact  that  the  4'Arsonval  principle  is  the  most  ac- 
curate for  direct  current  measurements,  and  in  order  to  re- 
duce the  cost  of  these  small  instruments,  and  at  the  same 
time  produce  a  high  grade  accurate  instrument  much  study 
has  been  given  to  this  feature. 

Fig.  1  shows  the  board  type  ammeter,  cover  removed.  The 
simplicity  of  construction  will  be  evident  at  a  glance.  A 
tungsten  steel  magnet  of  unusually  large  size  is  used  so  that 
permanency  can  be  secured,  and  also  to  increase  the  dead- 
beat  operation  of  the  instrument.  This  magnet  has  no  pole 
pieces,  the  poles  being  accurately  ground.  This  does  away 
with  the  magnetic  joint  between  the  magnet  and  the  pole 
pieces,  and  also  increases  the  magnetic  strength.  The  bases 
are  of  moulded  material  to  insulate  the  studs  carrying  the 
current  through  the  switchboard  or  dashboard,  and  this  ma- 
terial is  also  used  so  that  the  magnetic  strength  may  be  un- 
afTected.  To  obtain  the  greatest  strength  from  the  magnets 
the  covers  are  also  formed  of  brass  instead  of  iron.  All 
holes  in  the  covers  and  bases  are  square  so  that  there  is  no 
possibility -of  turning  of  any  of  the  parts  when  tightened  up. 
The  aluminium  coil  form,  seven  thousandths  of  an  inch  in 
thickness,  on  which  the  fine  enameled  wire  is  wound,  swmgs 
in  sapphire  jewels  between  the  poles  of  the  magnet.  The 
pointer  is  of  aluminium  tubing  twelve  thousandths  of  an 
inch  in  outside  diameter  and  with  a  wall  one-thousandth  of 
an  inch  thick,  and  the  whole  moving  element  weighs  only 


life  for  the  instrument.  The  scale  is  white  enameled  on 
brass  except  where  black  scales  with  white  letters  are  pre- 
ferred. Each  instrument  is  equipped  with  a  zero  adjusting 
device  by  means  of  which  the  pointer  can  be  readjusted  to 
zero  at  any  time  from  the  outside  of  the  case. 

In  Fig.  3  is  shown  the  flush  type  instrument  3^  in.  out- 
side diameter,  and  in  Fig.  4  the  portable  type,  the  instru- 


AMMETEfi 


Fig.  4 — Scale,  full  size. 

ments  having  a  scale  2J4  'H-  long  as  shown  in  I-"ig.  .">  wliicli 
affords  a  clear  legible  scale  for  easy  reading. 

On  account  of  the  design  of  the  instrument  with  such  a 
small  number  of  parts,  and  on  accoimt  of  the  large  quan- 
tities in  which  it  is  possible  to  manufacture  them  this  high 
grade  instrument  is  being  put  on  the  market  at  a  low  cost. 

This  instrument  is  of  particularly  attractive  appearance, 
being  furnished  in  either  dull  rubber  finish  or  full  nickel 
l)late,  and  it  will  prove  of  particular  interest  where  a  high 
grade  instrument  of  small  size  is  desired  with  an  accuracy 
which  can  be  relied  upon. 
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Fig.  1. 

Small  Motor  Applications 

The  cuts  shown  herewith  illustrate  a  few  of  the  numer- 
ous articles  manufactured  by  the  Hamilton-Beach  Manufac- 
turing Company,  for  whom  R.  E.  T.  Pringle  holds  the  Cana- 
dian agency.  Fig.  No.  1  represents  a  motor-driven  hair 
dryer.  The  motor  is  of  the  universal  type  operating  on 
either  d.c.  or  a.c.  current.  The  dryer  will  supply  either  hot 
or  cold  air  as  required,  the  hot  blast  being  obtained  by  a 
simple  turn  of  the  switch  which  cuts  in  a  heating  coil  over 


Fig.  2. 

ated  by  a  1/20  h.p.  motor.  This  motor  is  also  of  the  univer- 
sal type  and  in  addition  to  operating  the  blower  may  be  used 
for  any  household  general  utility  purpose.  Fig.  3  illustrates 
this  company's  latest  type  of  solid  cast  aluminium  vibrator, 
also  equipped  with  universal  motor  which  can  be  operated 
off  any  live  circuit  of  the  proper  voltage.  Fig.  No.  4  shows 
their  latest  type  of  bench  and  tool-post  grinder.  This 
grinder,  we  understand,  has  met  with  exceptional  favor 
among  electrical  contractors,  as  it  may  be  used  to  advantage 
for  sharpening  augers  and  drills,  for  commutator  grinding, 
for  grinding  small  castings,  etc.  Fig.  5  illustrates  the  latest 
type  of  }i  in.  universal  Van  Dorn  and  Dutton  portable  elec- 
tric drill  also  handled  by  this  Canadian  firm. 


Fig.  4 

which  the  air  nmst  pass  l)eing  forced  by  a  small  enclosed 
fan.    iMg,  No.  2  represents  a  small  centrifugal  blower  oper- 


Good  Electrical  Exhibit 

As  illustrating  the  possible  scope  of  the  modern  elec- 
trical display,  the  following  exhibit  by  one  of  the  largest 
manufacturing  companies  and  its  subsidiaries  at  the  Chic- 
ago Convention  of  the  N.E.L.A.  is  interesting. 

The  exhibit  consisted  of  several  general  utility  motors 
and  those  for  general  household, '  office  and  store  use.  A 
complete  line  of  heating  apparatus  for  domestic  and  indus- 
trial uses,  including  toaster  stoves,  disc  stoves,  irons,  coffee 
percolators,  frying  pans,  chafing  dishes,  sterilizers,  lumin- 
ous radiators,  air  heaters,  saute  pans,  heating  pads,  milk 
warmers,  tea  samovars,  tailors'  irons,  soldering  irons,  auto- 
mobile tire  vulcanizers,  solder  pots,  liquid  heaters,  glue  pots 
and  chocolate  warmers.  Fan  motors  of  all  kinds  showing 
new,  and  remarkably  light  and  efficient  drawn  steel  frame 
fans  for  use  on  a.c.  and  d.CN  circuits;  8-in.,  12-in.  and  16-in. 
desk  and  bracket,  and  oscillating  types,  also  different  styles, 
of  exhaust  fans.  Ozonizers  for  purifying  the  air,  one  of 
black  and  one  of  enamel  finish.  A  rack  containing  a  display 
of  insulating  materials.  A  solder  which  only  requires  a 
match.  Quartz  lamps  and  arc  lamps  of  the  flame  carbon 
type  for  operation  on  a.c.  and  d.c.  circuits,  multiple  and 
series.  A  battery  charging  mercury  rectifier  outfit  with  a 
time  switch  for  ending  the  charge  at  any  pre-determined 
time.  A  mechanical  (vibrating)  rectifier  for  charging  igni- 
tion batteries.  A  bell  ringing  transformer  and  distributing 
transformers  of  5  and  7^  kv.a.  capacity  with  fuse  blocks; 
a  switchboard  panel  with  a  complete  equipment.  Meters  of 
all  kinds,  indicating,  watthour,  graphic  and  precision.  Car- 
bon circuit  breakers,  from  12^  amperes  to  6,000  amperes 
capacity  and  oil  breakers  as  high  as  44,000  volts,  Condenser 
type  terminals,  arresters,  lamps,  etc. 
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Small  Electric  Light  Plants 

The  need  of  small  electric  light  plants  for  supplying 
light  and  a  limited  amount  of  power  to  isolated  buildings, 
such  as  country  hotels,  country  homes  or  small  villages,  has 
long  been  recognized,  but  it  has  been  difficult  to  supply  a 
unit  of  the  necessary  small  capacity  at  a  price  which  would 
bring  it  within  the  reach  of  the  average  customer.  Further 
difficulty  has  been  met  in  the  operation  of  the  plant,  the 
limited  capacity  not  justifying  the  employment  of  a  skilled 
engineer.  A  solution  of  this  difficulty  is  now  claimed  by 
the  R.  A.  Lister  Company,  who  manufacture  and  install 
lighting  equipments  varying  in  capacity  from  .5  kilowatts  to 
C  kilowatts,  operating  at  60  volts  with  a  speed  of  400  tb  500. 
The  smaller  units  consist  of  a  gasoline  engine  belt  connect- 


Small  isolated  plant. 

ed  to  the  generator,  but  the  larger  units  are  direct  connected. 

In  connection  with  the  plant  there  is  also  a  storage  bat- 
tery which  floats  on  the  line  in  parallel  with  the  lighting- 
installation,  and  so  is  always  fully  charged.  This  battery 
is  used  exclusively  for  lighting  or  small  power  require- 
ments at  oft  peak  hours,  as  for  example,  during  the  night, 
when  only  one  or  two  lamps  may  be  required.  It  is  also 
used  for  starting  the  engine  which  is  done  by  using  the  gen- 
erator as  a  motor  until  such  time  as  the  engine  comes  up  to 
speed. 

The  engine  starts  and  stops  automatically  as  the  lights 
are  turned  on  or  of¥.  This  means  that  if  more  lamps  are 
turned  on  than  the  battery  is  able  to  carry,  the  current  taken 
from  the  battery  is  sufficient  to  operate  the  motor  and  start 
the  gas  engine  running.  The  reverse  is  also  the  case  when 
the  lights  are  gradually  turned  out.  Such  an  installation 
should  be  of  the  greatest  value  to  small  towns,  country 
homes,  hotels,  country  clubs,  churches,  etc.  That  this  is 
being  found  the  case  is  evidenced  by  the*  fact  that  between 
400  and  500  of  these  engine-generator  equipments  are  at  pre- 
sent operating  in  Great  Britain,  and  that,  though  this  equip- 
ment has  been  on  the  Canadian  market  less  than  twelve 
months,  there  are  already  between  30  and  40  satisfactory  in- 
stallations at  dififerent  points  in  Canada.  The  illustration  is 
typical  of  one  of  the  small  units.  ,  The  large  tank  represents 
a  water  cooling  arrangement,  the  gasoline  tank  being  shown 
to  the  left  of  the  figure. 


Canadian  AUis-Chalmers,  Limited 

The  Canadian  General  Electric  Company,  Limited,  who 
own  and  control,  as  subsidiary  companies,  the  Canada  Found- 
ry Company,  Limited,  and  the  more  recently  acquired  Can- 
adian Allis-Chalmers,  Limited,  have  decided  to  consolidate 
the  selling  organizations  of  the  two  latter  companies,  drop- 
ping the  name  "Canada  Foundry  Company,  Limited,"  and 
conducting  the  selling  organizations  of  both  companies  un- 
der the  name  of  "Canadian  Allis-Chalmers,  Limited." 

This  policy  has  been  adopted  because  the  name  Canada 
Foundry  Company  docs  not  appropriately  cover  the  wide 
range  of  mechanical  apparatus  manufactured  by  that  com- 
])any,  whereas  the  name  Allis-Chalmers  is  synonymous  with 


a  very  wide  range  of  mechanical  appliances  and  engineering 
works  of  magnitude,  particularly  in  the  manufacture  of  Cor- 
liss engines,  water  wheels,  saw  mill  machinery,  mining  ma- 
chinery, cement  machinery,  flour  mill  machinery,  gas  en- 
gines, etc.,  and  these  lines  will  naturally  be  complementary 
to  the  products  of  the  Canada  Foundry,  such  as  steam  lo- 
comotives, hydraulic  machinery,  pumping  machinery,  struc- 
tural steel  work,  etc. 

Hereafter  all  sales  of  electrical  apparatus  and  supplies 
will  be  in  the  name  of  the  Canadian  General  Electric  Com- 
pany, Limited,  and  all  general  engineering  contracts  and 
sales  of  mechanical  appliances  in  the  name  of  Canadian  Al- 
lis-Chalmers, Limited. 


Automatic  Controllers  For  High  Voltage  Motors 

Motors  connected  directly  to  2200  to  1100  volt  systems 
are  now  coming  into  general  use  in  large  plants,  for  water- 
works service,  etc.  At  this  high  voltage  it  is  especially  de- 
sirable to  provide  automatic  starting  apparatus.  For  this 
purpose  the  Cutler-Hammer  Manufacturing  Company  of  Mil- 
waukee, has  designed  a  new  line  of  high  tension  automatic 
control  panels.  One  type  is  designed  for  use  with  motors 
driving  reciprocating  pumps,  air  compressors  or  other  ma- 
chines which  must  be  started  under  full  load  conditions,  and 
which  require  a  starting  torque  equal  to  or  in  excess  of  the 


Automatic  starting  panel  for  high  voltage  motors. 

normal  full  load  tortiue  of  the  motor.  The  other  line,  having 
the  same  appearance  as  that  shown '  in  the  acci>mpanying 
illustration,  is  designed  for  use  with  motors  driving  centri- 
fugal pumps,  or  machines  of  similar  load  characteristics, 
starting  under  light  load  conditions.  The  acceleration  is  con- 
trolled by  resistance  in  each  of  the  three  phases  of  the  rotor 
which  is  cut  out  step  by  step  by  double-pole  magnetic 
switches  under  the  control  of  current  relays.  By  adjust- 
ment of  the  relays  the  starting  current  can  be  set  at  a  pre- 
determined value  and  the  motor  accelerated  in  the  shortest 
time   consistent  with   this   current.    An   oil-immersed  sole- 
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noid-operated  three-pole  switch  is  also  mounted  on  the  panel 
which  controls  the  high  tension  motor  primar}'  circuit. 
Where  used  on  water  systems,  air  or  vacuum  systems,  suit- 
able accessories  such  as  float  switch,  gauge  and  diaphragm 
type  pressure  regulators  and  vacuum  regulators  are  avaiK 
able. 


Motor-Driven  Blowers  for  Gas  Furnaces 

An  improvement  has  recently  been  made  in  gas  furnaces 
by  forcing  the  air  into  the  gas  by  means  of  a  motor  driven 
blower  instead  of  merely  allowing  the  air  to  flow  in  through 
valves  as  with  the  familiar  Bunsen  burner  and  gas  stove. 
This  forced  draught  permits  a  much  higher  heat,  thereby 
increasing  the  efficiency  of  the  furnace,  extending  the  range 
of  work  it  can  handle,  and  making  its  production  more 
rapid.    It  is  claimed,  for  example,  that  a   temperature  of 


Small  motor  application.  Fig.  1. 

2, .000°  Fahrenheit  can  be  obtained  with  an  air  blast  furnace 
whereas  1,800°  is  about  the  maximum  for  a  similar  furnace 
without  the  blast.  This  principle  has  been  applied  to  fur- 
naces for  many  lines  of  industry,  such  as  candy  furnaces, 
rivet  heaters,  muffle  furnaces,  etc.  The  illustration  here- 
with is  manufactured  by  the  Improved  Appliance  Company, 
Brooklyn,  N.Y.,  Westinghouse  motors  Ijeing  used  for  driv- 
ing the  blowers. 

Herbert  Morris  Crane  &  Hoist  Company 

A  Dominion  charter  has  1-ecently  been  granted  to  The 
Herbert  Morris  Crane  &  Hoist  Company,  Limited,  Peter  St., 
Toronto.  The  new  company  will  continue  the  Canadian  busi- 
ness of  the  well-known  English  company,  Herbert  Morris 
Limited.  We  understand  that  the  formation  of  a  separate 
Canadian  company  was  made  necessary  by  the  rapidly  grow- 
ing demand  for  Morris  lifting  and  shifting  machinery,  and 
that  the  new  concern  will  manufacture  Morris  products  in 
Toronto.  Herbert  Morris,  the  president  of  the  English  com- 
pany, will  also  be  president  of  the  new  Canadian  company, 
and  he  Vv-ill  be  supported  by  a  strong  board  of  directors. 


Efficient  Service  Protection 

The  best  practice  in  electrical  installation  has  come  to 
look  on  proper  protection  from  lightning  or  other  disturb- 
ances as  the  best  possible  kind  of  insurance,  not  only  against 
fire,  but  also  against  breaks  in  the  continuity  of  service 
which  are  often  disastrous  in  an  establishment  of  large  di- 
mensions. The  accompanying  reproductions  are  typical  of 
the  results  where  proper  protection  has  not  been  installed. 
Fig  1  shows  a  burnout  in  a  service  conduit  running  outside 
a  factory,  and  Fig.  2  shows,  indistinctly,  the  trouble  caused 
in  the  cut-out  cabinet  inside  the  same  building.  This  acci- 
dent was  the  cause  of  a  big  delay  in  the  work  of  the  factory, 
meaning  losS  to  the  employees,  manufacturer  and  consumer 
alike.  The  solution  of  such  difficulties  is  a  proper  protec- 
tion placed  on  the  service  wires  outside  the  building.  The 
Crouse-Hinds  Company    of    Canada    manufacture  what  is 


Fig.  2 


known  as  type  F.  F.  condulet  to  meet  this  particular  re- 
quirement. This  is  a  weather-proof  cast  iron  fuse  box  of 
special  design  which  has  the  endorsement  of  the  National 
Board  of  Fire  Underwriters.  This  company  claim  that  the 
above  burnout  could  not  possibly  have  happened  if  their  type 
V.  V.  condulet  had  b«en  installed.  It  is  better  by  a  small 
expenditure  to  prevent  costly  interruptions  in  the  power  sup- 
ply than  to  incur  a  much  greater  expenditure  by  an  accident. 


Under  the  reorganization  of  the  business  of  Mr.  W.  N. 
Dietrich",  electrical  and  mechanical  engineer,  Read  Building, 
Montreal,  the  scope  of  the  undertaking  has  been  enlarged. 
The  company  is  known  as  Dietrich,  Limited,  and  undertakes 
conduit  installations,  transmission  lines  and  power  plants, 
and  heating.  The  president  is  Mr.  W.  N,  Dietrich,  who  was 
formerly  electrical  engineer  for  the  C.  P.  R.'s  entire  system, 
while  the  vice-president  is  Mr.  G.  E.  Templemap,  previously 
superintendent  of  construction  in  the  engineering  department 
of  Allis-Chalmers-BuUock,  Limited.  The  company  are  now 
carrying  out  some  extensive  electrical  work  in  the  provinces 
of  Quebec  and  Ontario. 
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Automatic  Trolley  Guard 

The  automatic  trolley  {iuard  illustrated  herewith  has 
recently  been  added  to  the  line  of  equipment  sold  by  the 
Electric  Service  Supplies  Company.  The  guard  is  placed 
over  the  trolley  wire  usually  at  cross-overs  intersecting 
steam  and  electric  lines  lo  auloniatically  replace  tiie  pole 
when  it  leaves  tlie  wire,  in  doing  tliis,  it  eliminates  the 
danger  of  cars  being  stalled  directly  in  the  path  of  an  ap- 
proaching steam  train.  It  is  claimed  l)y  the  manufacturer 
of  this  trolley  guard  that  it  will  positively  keep  the  pole 
on  the  wire,  and  that  in  a  case  where  the  pole  is  held  down 


Guard  in  operation. 

by  tlie  r(jpe  being  caught,  it  is  only  .necessary  to  release  the 
rope  and  let  the  automatic  guard  immediately  replace  the 
pole.  This  guard  not  only  assures  a  continual  supply  of 
current  to  cars  passing  through  danger  zones,  but  finds 
effective  use  on  railways  operating  through  tunnels,  under 
grade  crossings,  bridges,  dark  sheds  or  at  any  point  where 
it  would  be  difficult  to  replace  the  pole  on  account  of  dark- 
ness or  other  objections.  The  simplicity  of  construction 
and  the  ease  of  installing  the  automatic  trolley  guard  can 
readily  be  seen  in  the  accompanying  illustration.  It  con- 
sists principally  of  two  aluminium  coated  steel  sheets  whicli 


Method  of  suspending  automatic  trolley  guard. 

are  held  in  place  by  pressed  steel  yokes  or  hangers.  These 
hangers  are  adaptable  to  any  standard  type  of  trolley  car. 
Its  simplicity  does  away  with  all  projections  or  obstructions 
which  could  in  any  way  prove  a  hindrance  in  the  path  of 
the  trolley  wheel  and  allows  a  free  vent  for  gases  from 
passing  locomotives.  It  is  also  designed  to  eliminate  the 
possibility  of  choking  up  from  any  combination  of  ice,  dirt 
or  soot.  All  the  metals  used  in  the  construction  of  this 
trolley  guard  are  impervious  to  the  action  of  all  elements 
witli  which  they  come  in  contact. 


Roper,  Clarke  &  Company 
Messrs.  Roper,  Clarke  &  Company,  manufacturers  agents, 
Montreal,  recently  received  an  order  from  the  city  of  liegina 
for  a  1200  kw.  Peebles  motor-converter.  This  is  said  to  be 
the  largest  machine  of  this  kind  in  Canada.  The  same  com- 
pany have  recently  secured  from  the  Garth  Company  of  Mon- 
treal, orders  for  20  a.c.  motors  varying  in  sizes  from  3  to  24 
h.p. ;  these  are  for  installation  in  the  Montreal  high  schools. 
Orders  have  also  been  received  for  several  motors  for  the 


Art  Association  galleries,  the  new  Koyal  Trust  Building,  and 
several  other  of  the  Montreal  schools.  Roper,  Clarke  & 
Company  are  distributing  two  pamphlets  \os.  ie>  B  and  21 B, 
describing  d.c.  motors  and  generators  and  a.c.  motors.  These 
pamphlets  draw  particular  attention  to  the  manner  of  con- 
struction of  the  rotors  of  the  a.c.  motors,  particularly  as  to 
the  form  of  design  of  the  short  circuiting  rings.  This  com- 
pany announce  that  they  have  also  secured  the  agencies  for 
the  Independent  Electric  Company,  Milwaukee,  manufac- 
turers of  switch  gear,  and  of  the  Premier  Accumulator  Com- 
pany of  Northampton,  manufacturers  of  storage  i»atteries. 


New  Dossert  Rheostat  Terminal 

A  new  Dossert  terminal  connector  which  has  been  sub- 
stituted for  the  old  screw  type  terminals  for  making  the 
connections  from  the  dial  to  the  grids  of  field  rheostats  in 
one  of  the  largest  power  generating  stations  of  the  Metro- 
politan district  is  shown  in  the  illustration.    The  shank  of 


Handy  rheostat  terminal. 


tlie  connector  is  elongated  so  as  to  admit  the  cable  in  a 
direct  line  while  the  contact  disc  is  slotted  to  fit  over  the 
grid  and  is  offset  slightly  to  the  right  or  left  respectively  to 
facilitate  the  work  of  installation.  The  cable  is  held  in  the 
connector  by  the  compression  method  characteristic  of  all 
types  of  Dossert  connectors. 


Colored  Glass  Lamp  Hoods 
The  Reynolds  Electric  Flasher  Manufacturing  Com- 
pany have  recently  placed  upon  the  market  a  lamp  hood  or 
shade,  which  slips  over  an  incandescent  lamp  bulb  and  is 
securely  held  in  place  by  an  ingenious  fastening,  and  is 
both  weather-proof  and  fool-proof.  The  hoods  are  made 
in  all  sizes  to  fit  the  2J/^  watt,  5  watt,  10  watt,  20  watt,  25 
watt  and  40  watt  mazda  lamps,  also  the  10  watt  and  50  watt 
carbon  lamps  or  any  bulbs'  styles  Sl4  or  Sl9.  The  hoods 
are  made  of  natural  colored  blown  glass  in  six  colors.  The 
hoods  slip  over  the  lamp  bulb  easily  and  may  be  removed 


Colored  Lamp  Hood. 

just  as  easily  in  case  of  burnouts.  These  hoods  are  used 
extensively  in  spectacular  electric  signs  and  displays,  for  exit 
lights,  elevator  signals,  canopy  lamps  and  for  decorative 
purposes  of  various  description.  Artificial  coloring  will 
fade,  crack  and  wash  off;  also,  either  a  natural  or  artificial 
colored  lamp  bulb  has  not  the  life  of  a  clear  lamp,  engineer- 
ing tests  having  proven  that  colored  bulbs  impair  the  life 
of  the  filament.  Lamp  hoods,  on  the  other  hand,  permit  the 
use  of  clear  lamps  and  also  provide  for  an  air  circulation 
around  the  bulb,  so  the  life  of  the  filament  is  not  shortened. 
These  lamp  hoods  appear  to  be  a  satisfactory  and  inexpen- 
sive substitute  for  lamp  coloring. 


THE    ELECTRICAL  NEWS 


P.  &  S.  Lamp  Receptacles 

We  illustrate  herewith  three  Pass  &  Seymour  lamp  re- 
ceptacles. Fig.  1  is  a  new  porcelain  cleat  receptacle  with 
shade  holder  groove  to  take  standard  porcelain  socket  shade 
holder.  The  same  receptable  is  manufactured  without  the 
groove.  Fig.  2  is  a  receptacle  which  may  be  used  either  on 
concealed  work  or  on  many  of  the  Crouse  Hinds  condulets. 
Fig.  3  is  what  is  known  as  an  electrolier  socket  with  flutolier 
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shell.  This  is  a  reduced  size  of  the  standard  pull  socket  and 
is  intended  for  use  with  fixtures  only.  They  are  considerably 
smaller  than  the  standard  socket  thereby  permitting  a  more 
artistic  ef¥ect  in  high  priced  fixtures. 


"D.  &  W."  Fused  Switch  Boxes 

To  meet  the  demand  for  an  improved,  combined  switch 
and  fuse  box,  the  D.  &  W.  Fuse  Company  of  Providence, 
R.I.,  have  brought  out  a  new  line  of  fused  switch  boxes  for 
250  volt  d.c.  circuits.  These  boxes  are  particularly  adapted 
for  mill  service  since  they  may  be  permanently  locked  after 
the  fuses  are  installed,  thereby  preventing  any  tampering 
with  the  connections  or  increasing  the  capacity  of  the  fuses. 
At  the  same  time,  they  can  be  used  as  a  switch  since  the 
circuit  can  be  opened  or  closed  at  will  by  simply  moving  the 
lever  at  the  side  of  the  box.  By  referring  to  the  illustration 
you  will  note  that  when  the  cover  is  opened  the  circuit  is 
likewise  opened,  which  makes  it  impossible  to  re-fuse  the 
circuit  when  the  switch  is  closed. 

In  designing  these  boxes  they  have  introduced  no  com- 
plicated mechanism,  but  have  used  a  very  simple  but  sub- 
stantial construction  which  will  give  indefinite  service,  since 
the  operation  of  the  switch  is  not  dependent  on  springs. 
These   boxes  are   provided   with   rubber   gaskets  which 


Fused  Switch  Box. 


render  them  positively  waterproof  provided  that  the  ter- 
minal wires  are  taped  in  at  the  bushings  or  protected  by 
outlet  hoods  when  conduit  connections  are  made.  To  facili- 
tate installing  these  boxes  removable  porcelain  bushings  are 
used  through  which  the  cable  terminals  may  be  readily 
passed. 


Trade  Publications 

Glassware— The  Pittsburgh  Lamp,  Brass  &  Glass  Com- 
pany have  just  issued  two  handsome  catalogues  called 
Delica  White  Lighting  Glassware  and  Cased  Green  Shades 
for  Gas  and  Electric  Lighting.  These  catalogues  are  well 
illustrated  showing  this  glassware  in  their  proper  colors. 

Pneumatic  Tools — Bulletin  128  on  Miscellaneous  Equip- 
ment for  Pneumatic  Drills;  No.  123  on  Pneumatic  Motors 
and  Pneumatic  Geared  Hoists,  and  No.  133,  Cylinder  Air 
Hoists  and  Jacks;  published  by  the  Chicago  Pneumatic  Tool 
Company. 

Peebles  Dynamos  and  Motors — Pamphlets  No.  16B  and 
2lB,  issued  by  Roper,  Clarke  &  Company,  Canadian  agents, 
describing,  respectively,  Peebles  alternating  current  motors 
of  the  polyphase  induction  type  and  Peebles  continuous  cur- 
rent dynamos  and  motors. 

Rectifiers — Bulletin  100,  by  the  Wagner  Electric  Manu- 
facturing Company,  St.  Louis,  descriptive  of  alternating 
current  rectifiers,  for  use  in  charging  batteries  up  to  capa- 
cities of  15  amperes,  10  volts,  and  lyi  amperes,  12  volts.  The 
principle  of  this  rectifier  is  also  described  in  the  bulletin. 

O-B  Products. — The  Ohio  Brass  Company  have  issued 
bulletins  descriptive  of  their  type  J.  all-wire  rail  bonds  and 
of  their  fire  hose-bridge  and  trolley  pick-up.  To  these  bul- 
letins are  attached  postal  cards  by  the  use  of  which  en- 
quiries may  be  made  with  a  minimum  of  trouble  to  anyone 
interested. 

Rolled  Steel  Wheels— The  Standard  Steel  Works  Com- 
pany, Philadelphia,  has  issued  a  new  catalog  on  Rolled  Steel 
Wheels.  An  interesting  feature  is  the  application  of  a  num- 
ber to  each  wheel,  which  number  covers  all  standard  dimen- 
sions except  the  bore.  The  process  of  manufacture  is  fully 
described  with  many  detail  illustrations.  The  standard  sized 
axles  for  steam  and  electric  service  are  also  shown. 

Watt-Meter  Boxes — The  Appleton  Electric  Company, 
Chicago,  Illinois,  has  issued  a  complete  booklet  listing  and 
describing  their  complete  line  of  watt-meter  boxes  from  1  to 
30,  31  to  60  and  65  to  100  amperes.  Watt-meter  boxes  are 
approved  by  the  National  Board  of  Fire-Underwriters,  and 
are  approved  and  used  by  the  city  of  Chicago  in  all  apart- 
ment, store  and  office  buildings. 

Rolled  Steel  Wheels — Catalogue  No.  12  issued  by  the 
Standard  Steel  Works  Company,  Philadelphia,  descriptive  of 
their  solid  forged  and  rolled  steel  wheels.  "Standard"  wheels 
are  made  from  acid  open  hearth  steel  which  is  of  uniform 
composition  and  with  a  given  carbon  content  has  a  higher 
tensile  strength  and  elastic  limit  both  in  tension  and  com- 
pression than  basic  steel,  and  is  therefore  superior  for  use 
in  wheels  which  carry  heavy  loads  and  are  subjected  to  much 
wear.  The  illustrations  indicate  the  variety  of  equipment 
under  which  these  wheels  have  been  successfully  used. 

Theater  Dimmers — In  a  new  24-page  bulletin  The  Cut- 
ler-Hammer Mfg.  Co.  describe  the  latest  type  of  Simplicity 
theater  dimmer  for  two-wire  and  three-wire  circuits.  These 
dimmers  are  made  especially  for  use  with  tungsten  lamps 
and  where  an  extremely  fine  regulation  of  the  lamp  bril- 
liancy is  desired.  There  are  twice  as  many  steps  on  the  new 
plates  as  on  the  dimmer  for  carbon  filament  lamps.  The 
diameter  of  the  plates  has  also  been  increased  two  inches 
and  two  complete  resistance  windings  can  be  carried  on  each 
side  of  the  plate.  These  plates,  however,  can  be  carried  on 
the  same  frame  as  the  smaller  ones.  The  bulletin  contains 
very  complete  description  and  has  many  illustrations.  Means 
of  banking  and  control  are  discussed  and  dimensions  given. 
The  new  Medinah  Temple  and  Auditorium  of  Chicago  and  a 
number  of  eastern  theaters  have  already  been  equipped  with 
the  dimmers  described  in  this .  bulletin.  Bulletin  8515  des- 
cribing Spot  Light  dimmers  is  also  being  distributed. 


Current  News  and  Notes 


Ashcroft,  B.C. 

The  Atlas  Power  Company,  Limited,  has  been  incor- 
porated with  head  office,  Ashcroft. 

Amherst,  N.S. 

The  electric  light  station  at  Amherst,  N.S.,  is  reported 
to  have  been  totally  destroyed  by  a  recent  fire. 

Battleford,  Sask. 

During  the  reorganization  of  the  local  power  plant, 
energy  will  be  purchased  from  North  Battleford  at  the  rate 
of  9c  per  kw.  hour.  Machinery  for  the  Battleford  power 
station  has  not  yet  been  purchased. 

Bowmanville,  Ont. 

The  R.  G.  Sturgeon  &  Company  are  in  the  market  for  an 
equipment  capable  of  lighting  about  fifteen  25  watt  tung- 
stens at  a  pressure  of  about  40  volts. 

Brandon,  Man. 

The  city  council  has  voted  to  place  the  city  of  Brandon 
under  the  jurisdicton  of  the  Public  Utilities  Commission  of 
the  province.  This  means  that  all  public  utilities  within  the 
municipality  of  Brandon  whether  municipally  or  privately 
owned  come  under  the  jurisdiction  of  this  commissioner. 
These  utilities  include  the  street  railway,  the  waterworks  and 
sewers,  the  electric  light  company  and  the  gas  company. 

Brantford,  Ont. 

The  street  car  employees  have  received  an  increase  of 
wages,  the  maximum  being  now  placed  at  20c  instead  of  17c 
per  hour. 

Carlyle,  Sask. 

The  John  Gait  Engineering  Company  have  submitted  a 
report  on  the  cost  of  a  municipal  light  and  power  generating 
and  distribution  system.  The  report  suggests  an  installation 
of  a  35  kw.  a.c.  generator.  The  scheme  also  allows  for  the 
installation  of  fourteen  streets  lights.  The  cost  of  the  sys- 
tem is  placed  at  $12,400  and  it  is  estimated  that  on  a  15c  rate 
the  revenue  should  be  $3,300  annually.  An  alternative  pro- 
position has  been  submitted  by  the  R.  A.  Lister  Company, 
whose  price  is  approximately  $7,000. 

Chase,  B.C. 

The  Adams  River  Lumber  Company  are  installing  an 
additional  60  kw.,  1,000  volt  generator  to  be  belted  to  the 
line  shaft  in  their  saw  mill  for  auxiliary  use  when  on  double 
shift.  The  generator  is  being  manufactured  by  the  United 
Electric  Improvement  Company  of  Philadelphia. 

Edmonton,  Alta. 

Grading  work  has  commenced  on  street  railway  exten- 
sions. 

The  city  of  Edmonton  at  the  present  time  are  spending 
between  $200,000  and  $300,000  in.  ornamental  street  lighting, 
the  type  of  lamp  used  being  the  C.  G.  E.  inverted  arc. 

The  city  of  Edmonton  have  recently  placed  an  order  for 
a  100  kw.  steam  driven  exciter  set  with  Mr.  F.  S.  B.  Heward, 
Montreal  agent  for  Jas.  Howden  &  Company,  Glasgow.  The 
engine  is  to  be  of  standard  two-crank  compound  high-speed 
type  operating  at  500  r.p.m.  under  steam  at  140  lbs.  The 
dynamo  will  be  supplied  by  the  Electric  Construction  Com- 
pany and  will  be  a  shunt  wound  continuous  current  multi- 
polar type.  Other  Canadian  installations  made  by  this  com- 
pany recently,  include  two  engines  for  the  Canada  Iron  Cor- 


poration at  Midland,  one  for  the  Robt.  Simpson  Company, 
Toronto,  one  for  the  Montreal  General  Hospital,  and  one 
for  Nanaimo,  B.C. 

Fredericton,  N.B. 

The  annual  report  of  the  New  Brunswick  Telephone 
Company  shows  that  the  total  number  of  instruments  in- 
stalled is  12,915  being  an  addition  of  1,624  for  the  year  1912. 
During  the  same  time  114  miles  of  rural  circuits  have  been 
constructed.  It  has  been  decided  to  establish  an  exchange 
at  Gagetown  to  accommodate  thirty-five  telephones.  The 
net  revenue  for  the  year  was  $88,681. 

Gait,  Ont. 

The  Gait  water  system  is  now  being  operated  electri- 
cally. The  electrical  equipment  consists  of  a  250  kv.a.,  2200 
volt,  25  cycles,  750  r.p.m.  motor  supplied  by  the  Swedish 
General  Electric  Company. 

Goderich,  Ont. 

The  Ontario  railway  board  are  holding  a  preliminary  in- 
vestigation into  the  financial  condition  of  the  Ontario  and 
West  Shore  railway.  This  is  the  line  that  was  intended  to 
be  operated  electrically  between  Goderich  and  Kincardine. 
It  is  said  that  certain  moneys  guaranteed  by  the  municipali- 
ties, or  by  the  farmers  more  directly  interested,  cannot  be 
accounted  for. 

Hamilton,  Ont. 

In  connection  with  a  recent  report  that  the  Dominion 
Power  &  Transmission  Company  would  commence  the  con- 
struction of  a  suburban  electric  road  between  Hamilton  and 
Gait  in  the  near  future,  we  learn  that,  though  preliminary 
surveys  have  been  made  and  that  the  line  will  undoubtedly 
be  built  in  the  near  future,  it  is  not  probable  that  work  will 
be  commenced  this  year. 

The  City  of  Hamilton  are  considering  the  proposition  of 
installing  the  largest  electrical  sign  on  record,  advertising 
the  City  of  Hamilton  by  the  words  "Hamilton  Cheap  Power." 
The  actual  dimensions  are  not  yet  decided  upon  but  by  using 
the  300  ft.  elevation  of  the  mountain  together  with  a  reason- 
able elevation  of  the  sign  it  is  expected  to  have  the  adver- 
tising feature  visible  for  many  miles. 

Hull,  Que. 

The  Hull  Electric  Company  gave  considerable  encour- 
agement to  the  young  ladies  who  collected  for  the  hospitals 
in  Hull  on  Tag  Day,  May  17th.  Besides  giving  a  cheque  for 
$20  to  the  Hull  hospital  the  company  entertained  the  workers 
at  luncheon  in  the  waiting  room  on  Main  street. 

Kamloops,  B.C. 

A  by-law  was  carried  on  June  3rd,  to  expend  $260,000 
on  the  erection  of  a  hydro-electric  power  plant  on  the  Bar- 
riere  River,  some  40  miles  north  of  the  city. 

A  by-law  authorizing  the  expenditure  of  $120,000  to  ex- 
tend the  electric  lighting  system  carried  on  June  3rd. 

The  Marcus  Electrical  Company,  Limited,  has  been  in- 
corporated with  head  office  at  Kamloops,  B.C. 

Melita,  Man. 

By  a  vote  of  123  to  1,  tlie  ratepayers  of  Melita  on  May 
17th,  granted  a  franchise  to  Mr.  R.  E.  Denny  for  the  supply 
of  light  and  power  in  the  town.  Mr.  Denny  promised  in  case 
the  franchise  were  granted,  that  he  would  make  a  reasonable 
test  for  gas  in  the  district,  and  in  the  case  of  it  being  dis- 
covered in  merchantable  quantities    an  electric    light  and 
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power  plant  will  be  installed.  The  by-law  also  grants  Mr. 
Denny  the  right  to  install  a  waterworks  system  and  a  street 
railway  sj-stem,  a  term  of  3^ears  being  allowed  in  each  case. 

Medicin  Hat,  Alta. 

The  provincial  government  will  erect  a  three-storey  tele- 
phone exchange  building  with  provision  for  10,000  subscribers 
The  installation  will  be  the  automatic  system. 

Minnett,  Ont. 

Mr.  Arthur  Minett,  proprietor  of  the  Cleveland  House,  is 
installing  a  gasoline  electric  plant.  The  equipment  is  being 
supplied  by  the  R.  A.  Lister  Company. 

Morrisburg,  Ont. 

A  bjf-law  will  be  submitted  in  the  village  of  Morrisburg 
granting  a  right-of-way  along  certain  streets  in  tlie  munici- 
pality for  the  operation  of  a  railway  l)y  the  Ottawa  and  St. 
Lawrence  Electric  l^ailway  Company. 

Montreal,  Que.  ^ 

In  connection  with  the  widening  of  the  aqueduct,  Mon- 
treal, and  the  generation  of  ten  thousand  horse  power,  four 
thousand  of  which  will  be  utilised  for  lighting  the  city,  eiglit 
tenders  have  been  received.  The  lowest  is  hy  the  Cook 
Construction  Company,  Limited,  of  Sudbury,  Ont.,  the  price 
being  .$2, 322, .562.  Tliis  includes  the  construction  of  two 
boulevards,  on  which  it  is  proposed  to  run  lines  of  tramcars. 
The  whole  scheme  has  Ijeen  attacked  on  the  ground  that 
the  city  is  able  to  secure  electrical  power  from  companies 
cheaper  than  it  can  be  generated  under  the  aqueduct  scheme, 
and  that  the  latter  is  not  a  commercial  proposition.  lii  addi- 
tion to  the  higher  cost  of  power,  which  is  put  at  $.'56.55  per 
horse  power  per  annum  for  lighting,  there  will  be  heavy 
charges  for  distribution.  The  city  ofificials  reply  that  they 
have  taken  expert  advice  from  Canadian  and  U.  S.  engineers, 
and  that  the  cost  to  the  city,  having  regard  to  the  saving  of 
coal  and  other  charges,  will  be  $12.62  per  horse  power. 

The  Montreal  Council  have  given  the  Montreal  Tram- 
ways Company  permission,  until  further  notice,  to  haul 
freight. 

The  Cedars  Rapids  Manufacturing  and  Power  Company 
have  been  given  leave  to  appeal  direct  to  the  Judicial  Com- 
mittee of  the  Privy  Council  from  a  decision  by  Mr.  Justice 
Davidson  in  connection  with  the  expropriation  of  certain 
islands  belonging  to  the  De  Beaujeau  estate  situated  near 
Cedars  Rapids.  The  company  offered  $4,700  for  the  islands, 
and  this  was  confirmed  on  arbitration,  but  Mr.  Justice 
Davidson  ordered  the  payment  of  $142,000  for  one  of  the 
islands,  the  expropriated  rights  on  another,  and  another  was 
left  over  for  a  further  award.  The  judge  held  that  the  pro- 
prietors should  be  paid  not  only  for  the  value  of  the  land 
but  also  for  the  hydraulic  rights  and  possibilities.  The  com- 
pany object  to  the  manner  in  which  the  values  were  arrived 
at. 

An  action  by  Mr.  D.  Robertson,  purchasing  agent  of  the 
Montreal  Tramways  Company,  to  prevent  the  carrying  out  of 
a  contract  between  the  Canadian  Autobus  Company,  Limited, 
and  the  City  of  Montreal  has  been  dismissed.  An  appeal, 
however,  is  to  be  made  against  the  judgment  of  Mr.  Justice 
Demers  in  the  Supreme  Court.  The  action  was  to  stop  the 
running  of  autobuses. 

The  Montreal  Light,  Heat  and  Power  Company  have 
reduced  the  price  of  lighting  from  7c  per  kilowatt  hour  nelt 
to  6.40c  nett.  This  is  the  sixth  consecutive  annual  reduc- 
tion. The  company  state  that  the  new  rate  applies  only  to 
aerial  and  overhead  service.  Underground  service,  such  as 
is  now  being  planned  by  the  city  under  taking  to  place  all 
wires  in  conduits  and  charge  the  various  companies  rental  for 


the  same,  will  prove  more  expensive,  and  the  present  rates 
will  have  to  be  adjusted  somewhat  in  the  districts  where  the 
conduits  are  laid. 

J.  Stone  &  Company,  Limited,  an  English  firm,  have 
written  to  the  Maisonneuve,  P.Q.,  Council,  stating  that  they 
propose  to  construct  a  large  electrical  engineering  factory 
in  the  precincts  of  the  city,  and  asking  what  concessions  the 
Council  will  give  them.  The  secretary-treasurer  was  directed 
to  ascertain  full  particulars  regarding  the  proposed  building 
and  the  numlier  of  workers  to  be  employed. 

Five  Canadian  representatives  were  present  at  the  Annual 
Meeting  of  the  Association  of  Railway  Telegraph  Superin- 
tendents at  St.  Louis,  Mo.,  which  was  the  largest  attended 
gathering  in  the  history  of  the  Association.  The  Canadian 
representatives  were  Mr.  W.  J.  Camp,  assistant  manager  of 
the  C.  P.  R.  Telegraph  Department,  Montreal;  Mr.  Richard- 
son, superintendent  of  the  B.  C.  division  of  the  C.  P.  R. 
Telegraph  Department;  Messrs.  W.  Ashald  and  T  Rogers, 
of  the  Grand  Trunk  Telegraph  Department;  and  Mr.  A.  D. 
Smith,  of  the  Northern  Electric  &  Manufacturing  Company. 
Mr.  l-Jichardson  and  Mr.  Camp  took  part  in  the  discussion. 
The  next  meeting  will  be  held  at  New  Orleans  in  May,  1914. 

Newr.iarket,  Ont. 

By  a  small  majority,  a  by-law  authorizing  the  franchise 
contract  between  the  town  of  Newmarket  and  the  Toronto 
and  York  Radial  Railway  Company  was  defeated.  As  a  re- 
sult of  their  conviction  that  it  would  be  very  unwise,  under 
the  circumstances,  to  install  Hydro-electric  power,  the  coun- 
cil later  resigned  in  a  body. 

Orillia,  Ont. 

Mr.  W.  K.  Greenwood,  city  electrician,  has  submitted  a 
report  on  the  lighting  of  the  main  street.  The  report  pro- 
vides for  the  use  of  five-light  ornamental  standards  on  both 
sides  of  the  street.  Separate  estimates  have  been  made  of 
the  cost  of  overhead  and  underground  service  wires. 

Ottawa,  Ont. 

The  supplementary  estimates  contain  an  item  of  $75,000 
for  the  rewiring  of  the  Parliament  Buildings.  Much  of  the 
wiring  of  these  buildings  has  not  been  in  conduit  and  as  a 
result  the  fire  hazards  are  unnecessarily  heavy. 

Owen  Sound,  Ont. 

The  revised  report  of  the  Hydro-electric  Power  Com- 
mission of  Ontario  with  regard  to  the  cost  of  power  in  Owen 
Sound  shows  that,  including  distribution,  the  cost  to  the 
consumer  would  be  approximately  $40.  This  is  against  the 
present  calculated  cost  of  $50  per  h.p.  year  with  steam  equip- 
ment. If  it  is  the  wish  of  the  council  the  Hydro-electric 
Commission  is  ready  to  proceed  with  the  development  of 
Eugenia  Falls. 

Pelee  Island,  Ont. 

A  telephone  system  is  contemplated.  A  committee  has 
been  appointed  to  look  into  the  matter. 

Port  Coquitlam,  B.C. 

A  syndicate  of  local  business  men  are  considering  the 
establishment  of  a  private  telephone  system  to  serve  the  resi- 
dents of  the  town,  as  a  result  of  dissatisfaction  with  the  pre- 
sent service.    It  has  been  suggested  that  the  automatic  sys 
tem  will  be  installed. 

Prince  Albert,  Sask. 

Plans  and  specifications  are  being  prepared  for  a  new 
modern  steam  generating  station,  prime  movers  to  be  con- 
densing steam  turbines  connected  to  a.c.  alternators  2,000 
kw.  capacity  each,  boilers  to  be  water  tube  5,000  h.p.  capacity 
equipped  with  mechanical  stokers,  fed  by  up-to-date  coal 
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SIEMENS    BROS.    DYNAMO  WORKS 


SIEMENS    BROS.    &  CO. 
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SIEMENS 


SIEMENS    -    S  C  H  U  C  K  E  R  T  W  E  R  K  E 


SIEMENS    &  HALSKE 


One  400  K.W.  and  one  200  K.W.  Siemens  Self  Starting  Synchronous  Motor  Generators, 
supplied  and  installed  for  the  City  of  Lethbridge 

We  have  delivered  or  on  order  in  Canada  amongst  others  the  following  motor  generators  : — 

1-800  K.W.  Dominion  Coal  Co.,  N.S.  1-220  K.W.  Dominion  Coal  Co.,  N.S. 

1-800  K.W.  Canadian  Collieries,  B.C.  1-200  K.W.  Lethbridge 

1-  700  K.W.  Canadian  Collieries,  B.C.  1-100  K.W.  Northern  Ontario  Light  &  Power  Co. 

2-  500  K.W.  Winnipeg  2-  70  K.W.  Winnipeg  Technical  Schools 
2-500  K.W.  Port  Arthur  1-  70  K.W.  Canada  Motor  Co.,  Winnipeg 
1-400  K.W.  Lethbridge  1-  50  K.W.  Medicine  Hat 

1-250  K.W,  Canada  Sugar  Refinery  Co. 


Siemens  Company  of  Canada,  Umited 

HEAD  OFFICE: 
Transportation  Building     -  MONTREAL 


BRANCH  OFFICES: 


STANDARD  BANK  BUILDING 
TORONTO 


McARTHUR  BUILDING 
WINNIPEG 
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handling  machinery.  Electrical  superintendent,  Mr.  R. 
Wright. 

Pelham  Centre,  Ont. 

A  committee  has  been  appointed  to  canvass  the  sur- 
rounding sections  with  a  view  to  determining  the  amount 
of  light  and  power  load  that  could  be  obtained  if  the  Hydro 
line  were  run  to  this  .point. 

Regina,  Sask. 

A  by-law  was  submitted  on  June  12th,  authorizing  the 
operation  on  Sundays  of  the  Regina  municipal  railway  sys- 
tem. 

Russel,  Man. 

A  by-law  was  passed  recently  to  expend  $18,000  on  an 
electric  lighting  plant. 

Sherbrooke,  Que. 

The  Sherbrooke  Railway  &  Power  Company  have  re- 
quested the  city  to  revise  the  contract  made  three  years  ago 
in  regard  to  the  route  of  the  car  lines.  Owing  to  the  growth 
of  the  city  the  company  state  that  to  meet  the  requirements 
of  the  contract  certain  changes  not  previously  contemplated 
will  have  to  be  made. 

St.  Thomas,  Ont. 

The  St.  Thomas  Biscuit  Company  will  install  150  h.p. 
in  motor  capacity  and  will  require  all  auxiliary  equipment. 

The  Western  Ontario  Electric  Company  has  been  incor- 
porated with  head  ofifice,  St.  Thomas. 

St.  John,  N.B. 

A  contract  has  been  awarded  to  the  W.  O'Leary  Com- 
pany, Montreal,  for  the  installation  of  an  electric  lighting  sys- 
tem in  the  Cathedral  of  the  Immaculate  Conception. 

Sorel,  P.Q. 

The  council  has  under  consideration  the  installation  of 
an  electric  fire  alarm  system. 

Saskatoon,  Sask. 

Fiftewi  by-laws  were  recently  voted  on  by  the  rate- 
payers of  Saskatoon,  and  not  only  did  every  by-law  carry 
by  a  large  majority,  but  there  was  not  a  single  ward  in 
which  an  adverse  vote  was  accorded  on  any  one  of  the  by- 
laws. Street  car  and  electric  light  extensions  were  among  the 
most  favorably  received. 

On  a  recommendation  of  Superintendent  Edward  Han- 
son, the  council  has  awarded  the  contract  for  the  supply  of 
steel  for  street  railway  extensions  to  the  Canadian  Steel 
Foundries,  Limited. 

Sunderland,  Ont. 

A  by-law  was  carried  on  May  32nd,  to  authorize  the  ex- 
penditure of  $.5,800  on  a  hydro-electric  distribution  plant. 

Tweed,  Ont. 

A  by-law  will  be  submitted  to  the  electors  on  June  16. 
authorizing  an  agreement  between  the  village  of  Tweed  and 
Tweed  Electric  Light  &  Power  Company,  Limited.  The 
company  agree  to  erect  a  plant  and  supply  energy  for  light 
and  power  in  the  village.  The  household  lighting  rate  is  to 
be  9c  per  kw.  hour.  The  street  lighting  will  include  fifty 
40  watt  tungsten  lamps  and  forty  60  watt  tungsten  lamps,  for 
which  a  yearly  rate  of  $970  shall  be  paid. 

Toronto,  Ont. 

H.  M.  Queen  Mary,  on  June  3rd,  opened  the  Sanitorium 
for  Consumptives  at  Weston,  Ont.  Her  majesty  closed  an 
electric  circuit  at  Buckingham  Palace,  London,  which  was 
directly  connected,  by  means  of  the  Commercial  Cable  and 
C.  P.  R.  telegraph  systems,  to  electrical  equipment  in  the 
hospital.  The  connections  between  the  land  line  of  the  cable 
system  were  by  means  of  the  invention  of  Mr.  Gott,  recently 


described  in  the  Electrical  News.  An  acknowledgement  of 
the  signal  was  telegraphed  directly  to  Buckingham  Palace. 

A  report  will  be  made  to  council  by  Messrs.  R.  A.  Ross, 
consulting  engineer,  Montreal,  Bion  J.  Arnold,  New  York, 
and  J.  W.  Moyes,  Toronto,  on  the  value  of  the  property  of 
the  Toronto  Electric  Light  Company  and  the  Toronto  Rail- 
way Company. 

The  Hydro-electric  Power  Commission  of  Ontario  will 
prepare  estimates  on  the  cost  of  an  electric  railway  line  con- 
necting the  city  of  Toronto  with  the  towns  lying  north- 
easterly, including  Markham,  Stouf¥ville,  Port  Perry,  Ux- 
bridge,  etc. 

The  city  has  commenced  work  on  the  road-bed  for  the 
Terauley  street  railway  line,  which  will  connect  up  with  the 
Anderson  and  St.  Patrick  line.    This  is  part  of  the  Toronto 
Railway  Company's  system. 
Vernon,  B.C. 

The  corporation  of  the  city  of  Vernon,  B.C.,  are  spend- 
ing, during  the  present  year,  some  $85,000  on  their  genera- 
tion, distribution  and  lighting  system.  $50,000  of  this  is  for 
an  additional  oil  engine  and  generator,  and  $8,000  for  orna- 
mental street  lighting.  The  municipality,  with  a  view  to 
popularising  the  use  of  electric  ranges,  are  supplying  these 
to  their  customers  on  a  monthly  instalment  basis. 

Vancouver,  B.C. 

The  North  Coast  Electric  Company,  Limited,  has  been 
incorporated  with  head  office  Vancouver. 
Welland,  Ont. 

Mr.  C.  J.  Laughlin,  vice-president  of  the  Nigara,  Welland 
and  Lake  Erie  Electric  Railway  Company  has  stated  that  the 
extension  of  the  street  railway  system  to  Dain  would  be 
undertaken  within  a  very  short  time  and  completed  by  Sep- 
tember 1st. 

The  Electric  Steel  and  Metals  Company,  Limited,  has 
been  incorporated  to  carry  on  business  as  an  engineering 
supplies  and  construction  company,  railway,  civil,  mining  and 
electrical  engineers,  etc.,  with  head  office  at  Welland. 

Estimates  have  been  prepared  on  the  cost  of  placing  the 
wires  underground.    The  cost  of  6,000  ft.  of  four  duct  con- 
struction was  placed  by  the  engineer  at  $16,500. 
Winnipeg,  Man. 

Commissioner  Robson  has  handed  down  a  judgment  in 
the  matter  of  overhead  electric  distribution  in  the  munici- 
pality of  Kildonan.  The  commissioner  advocates  the  joint 
use  of  electric  poles.  This  matter  affects  principally  the 
Winnipeg  municipal  system  and  the  Winnipeg  Electric  Rail- 
way Company. 

Tenders  are  called  till  June  30th,  for  240  ornamental 
street  lighting  standards. 
Yorkton,  Sask. 

A  by-law  will  be  submitted  to  the  electors  on  June  20i.h, 
authorizing  the  expenditure  of  $140,000  for  extending  the 
present  plant  of  the  town  and  for  distribution  for  light,  hea: 
and  power  purposes. 


Personal 

Mr.  Frank  E.  Filer  has  been  appointed  manager  of  the 
Winnipeg  office  of  the  Packard  Electric  Company. 

Mr.  Herbert  C.  Barber  has  joined  the  sales  staff  of  the 
Packard  Electric  Company,  with  headquarters  at  Toronto. 


Amongst  the  recent  orders  secured  by  the  Packard 
Electric  Company  are  the  following:  City  of  Edmonton, 
four  1000  kv.a.,  60  cycle,  oil-insulated,  self-cooled,  3-phase, 
18000  volt  transformers;  City  of  Calgary,  three  150  kv.a.,  60 
cycle,  oil-insulated,  self-cooled  transformers;  City  of  Win- 
nipeg, six  100  kv.a.,  60  cycle,  oil-insulated,  self-cooled,  13000 
volt  transformers. 
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The  field  of  illuminating  engineering  is  as  yet  too 
narrow  to  develop  men  who  have  not  some  commercial 
affiliation.  Practically  every  real  lighting  expert  is  employ- 
ed by  one  or  another  manufacturer  of  lighting  equipment  and 
is,  therefore  bound  by  loyalty  to  recommend  the  product  of 
the  organization  which  he  serves. 

While  the  manufacturer's  expert  is  prejudiced,  it  must 
be  remembered  that  he  does  his  best.  He  strives  honestly 
and  unselfishly  to  show  how  to  secure  the  best  possible 
lighting  results  from  the  goods  made  by  his  factory.  His 
recommendations  are  the  best  he  can  devise,  for  the  pro- 
ducts his  company  makes.  The  value  of  his  service,  there- 
fore, is  not  measured  so  much  by  his  ability  as  by  the 
variety  and  quality  of  the  product  he  has  to  work  with. 

The  Holophane  experts  are  bound  by  loyalty  to  no 
particular  type  of  equipment,  for  the  Holophane  line 
embraces  "  a  reflector  for  every  service."  This  statement 
is  not  a  boast  but  a  literal  fact.  The  Holophane  line  con- 
tains Reflectors  of  all  materials,  all  types,  all  finishes. 

You  are  at  liberty  to  ask  for  the  advice  of  these  spec- 
ialists at  any  time.  There  is  no  charge.  Their  recommend- 
ations will  be  plain,  accurate,  and  honest.  For  the 
Holophane  expert  is  as  nearly  as  possible  an  expert  without 
prejudice.  His  only  restriction  is  quality,  he  has  nothing 
cheap  or  shoddy  to  offer.  He  is  ready  to  serve  you.  Re- 
quests will  be  promptly  and  accurately  handled. 
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Publisher's  Notice 


Ad Fertisements  under  "  Situation  Wanted "'"  Situation  Vacant  "  or  Miscellaneous,  are  charged  at 
2cents  a  word  per  insertion,  mininivim  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  are  charged  at  $2.10  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  lOlh  or  23rd  of  the  month  to  insure  in- 
sertion in  the  subsequcut  issue. 


Young  man,  22,  four  years  experience  in  charge 
small  plant,  desires  position  as  superintendent's 
assistant  in  power  plant.  Engineer's  certificate 
for  Saskatchewan  and  good  general  knowledge  of 
electrical  work.  Box  800,  Electrical  News,  To- 
ronto, Ont.  11-12 


Telephone  Engineer  having  ten  years  experi- 
ence in  engineering.  Toll,  Telegraph,  Testing  and 
Special  Equipment,  desires  position  with  Tele- 
phone Company,  Railroad  Company  or  Consult- 
ing Engineer.  Scotch.  Age  32.  Married.  Self- 
educated.  Box  164,  Electrical  News,  Board  of 
Trade,    Montreal,   Que.  12-13 


Wanted 


Catalogues  and  correspondence  from  manufac- 
turers and  supply  houses  of  everything  electrical. 
Star  Electric  Co.,  27  -  Court  St.  Soutli,  Tort 
,'\rthur,   Ont.  12 


Electric  Motors  For  Sale 


Wanted 


WANTED — Second-hand  generators.  1 — 60  kw. 
1—150  kw.,  1—120  kw.,  1—200  kw.,  3  phase', 
fiO  cycle,  2200  volt  machines,  for  belt  drive,  must 
he  in  good  condition  and  by  some  standard 
maker.     Box  780,  Electrical  News,  Toronto,  Ont. 

9-12 


Car  Ventilating  Systems 


The  Cooke  System  of  Meclianical  Car  Venti- 
lation. Specifications  and  estimates  furnished. 
Manufactured  in  Canada  under  Canadian  Patent 
128070.  Vacuum  Car  Ventilating  Co.,  561  W. 
Monroe  Street,  Chicago,  111.  11  t.f. 


The  proprietors  of  Letters  Patent  No.  127080 
relating  to  "Process  of  Mamifacturing  Iron  Elec- 
trodes for  use  in  Alkaline  Accumulators"  and  No. 
127081  relating  to  "Active  Masses  for  Positive 
Electrodes  of  Electric  Elements,  etc.,"  desire  to 
dispose  of  the  Patents  or  to  grant  Licenses  to 
interested  parties  at  reasonable  terms  with  a  view 
to  the  adequate  working  of  the  Patents  in  Canada. 
Inquiries  to  be  addressed  to  the  actual  propri- 
etors, Svenska  Ackumulator  Aktiebolaget  .Tung- 
ner,  Stockholm,  Sweden.  "  12 


FOR  SALE 


125  Direct  Current  Jandus  enclosed  arc  lamps 
for  110  Volt  circuit,  complete  with  opal  inner 
globes  and  porcelain  shades.  ■  These  lamps  have 
been  used  in  our  Department  store,  and  will  be 
sold  at  $6.00  each,  Winnipeg. 

We  will  sell  the  lot  or  any  part  at  this  price. 

The  T.  EATON  Co.,  LTD., 

Engineers'  Department, 
12-13  Winnipeg,  Man. 


Following  Canadian  General  direct  current 
coniiiound  wound  motors.  . 

One  15  Irp.  750  r.p.m. 
One  10  h.p.  SOO  r.p.m. 
Two  71/2  h.p.  1000  r.p.m. 
One  3  h.p.  1200  r.p.m. 
All  500  Volts. 

nearly  new.  Sliding  bases,  automatic  rheo- 
stats. Complete  with  jiidleys  and  switches,  liar- 
gain  for  ijuitk  sale.  .\pply,  The  Metallic  Roof- 
ing  Company,   Limited,   Toronto.  12 


For  Rent — Cottages' 

If  you  want  a  real  holiday,  plan 
to  spend  your  vacation  this  yeai 
in  Muskoka  where  "  the  breezy 
call  of  incense  lireathing  morn  " 
will  put  new  life  in  mind  and  body. 
Muskoka  offers  more  real  healthful  en- 
ioyment  for  less  money  than  any  other 
resort  in  the  world. 

Four  cottages  to  rent  |125  to  $200  on 
Bohemia  Island,  less  than  a  mile  from 
Royal  Muskoka  Hotel  and  good  Golf 
Link.s.   Box  771, 

Electrical  News,  "^ZlV 


Commercial  Engineer  (A.M.l.E.E)  ;  electrical 
and  mechanical;  practical,  technical  and  commer- 
cial training  and  experience;  29  years  of  age, 
.Scotch  nationality;  previous  Canadian  experi- 
ence ;  author  of  well-known  engineers'  reference 
hook,  now  in  Toronto,  desires  position  with 
plenty  of  scope  and  good  prospects.  Good  sales- 
man, correspondent  and  organizer.  Box  815, 
Electrical  News,  Toronto,  Ont.  12 


MOONLIGHT  SCHEDULE 
FOR  JULY,  1913 

Courtesy  of  the  National  Carbon  Company,  Cleveland. 


Date. 

Light. 

Date. 

Extinguish. 

No.  of 
Hours 

Julyl 

8  00 

July  2 

3  50 

7  50 

2 

8  00 

3 

3  50 

7  50 

3 

8  00 

4 

3  50 

7  50 

4 

8  00 

5 

3  50 

7  50 

5 

8  00 

6 

3  50 

7  50 

6 

8  00 

7 

3  50 

7  50 

7 

8  00 

8 

3  50 

7  50 

8 

8  00 

9 

3  50 

7  50 

9 

8  00 

10 

3  50 

7  50 

10 

,8  00 

11 

4  00 

8  00 

11 

10  20 

12 

4  00 

5  40 

12 

10  50 

13 

4  00 

5  10 

13 

11  30 

14 

4  00 

4  30 

15 

0  10 

15 

4  00 

3  50 

16 

1  10 

16 

4  00 

2  50 

17 

No  Light 

17 

No  Light 

18 

No  Light 

18 

No  Light 

19 

7  50 

19 

10  10 

2  20 

20 

7  50 

20 

10  30 

2  40 

21 

■   7  50 

21 

10  50 

3  00 

22 

7  50 

22 

11  10 

3  20 

23 

7  50 

23 

U  30 

3  40 

24 

7  50 

24 

U  50 

4  00 

25 

7  50 

26 

0  10 

4  20 

26 

7  50 

27 

0  30 

4  40 

27 

7  50 

28 

1  10 

5  20 

28 

7  50 

29 

1  50 

6  00 

29 

7  40 

30 

2  40 

7  00 

30 

7  40 

31 

3  40 

8  00 

31 

7  40 

Augl 

4  10 

8  30 

Total  Hours  163  20 


IRON  HOUR  SERVICE 

Do  you  realize  tijat  Simplex  supremacy  has  cotne  from  its  years  of 
reliable  service. 

That   this  company  has  sold  SERVICE,  not  guarantees? 

That  its  great  success  has  not  developed  from  printer's  ink;  but 

from   meritorious  prfxiuct? 

Do  you  know  that  the  faith  in  the  integrity  of  electric  heating  de- 
vices is  based  on  years  of  service  given  by  Simplex  products? 

If  you  realize  that  our  best  references  are  those  who  have  used 
Simplex  irons  for  ten  years  or  more  in  their  business — who  have 
userl  their  equipment  .30,000  lioins  and  more  — you  can  understand 
the  value  of 

SIMPLEX  ELECTRIC  HEATING  COMPANY 

M/rs.  of  everything  for  Electric  Cooking  and  Heaiit  g 

BELLEVILLE,  ONT. 
CHICAGO,  1 5  S.  Desplaines  St.  CAMBRIDGE,  MASS. 

5 AN  FRANCISCO.  612  Howard  St. 

The  new  range  booklet  will  bring  you  busincs.s. 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 
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Model  280,  Single  Range 
Portable  Voltmeter. 

(One-quarter  size.) 


WESTON 

Miniature  Precision  Instruments 
for  Direct  Current 

A  new  group  of  very  small  Indicating  Instruments. 
COMPACT— ACCURATE-  DURABLE- BEAUTIFUL 


Model  280,  Triple  Range 
Portable  Volt-Ammeter. 

(()ne-(iuarter  size.) 


Mil-Ammeters    are  supplied 


Model  267,  Switchboard 
Ammeter. 

(One-quarter  size.) 


PORTABLE 

Voltmeters,    Millivoltmeters,    Volt-Ammeters,  Ammeters 

in  single,  double  and  Uiple  ranges. 
The   Volt-Ammeter  comprising  six  instruments  in  one. 
This   group  also  includes   BATTERY  TESTERS. 

SWITCHBOARD 

Voltmeters  Volt-Ammeters  Ammeters  Mil- Ammeters 

This  new  line  of  instruments  represents  the  latest  development  of  thi  pivoted 
moving  coil,  permanent  magnet  type  for  low  ranges. 

The  refinement  of  design  and  mechanical  work  in  them  has  been  carried  to  a 
degree  which  would  appear  to  be  almost  impossible  of  accomplishment,  if  the  results 
were  not  evident  in  the  instruments  themselves. 

They  embody  characteristics  which  have  made  the  well  known  Weston 
Standards  famous  throughout  the  world. 
They  are  accurate,  dead  beat  and  extremely  sensitive. 
Tliey  may  be  left  continuously  in  circuit  at  full  load  without  injury  and  are  shielded  against  the  external 
electrical  and  magnetic  influences     of  other  apparatus  in  their  vicinity. 

They  are  substantially  constructed  and  may  be  safely  sent  long  distances  through    the   mails   and    will  withstand 
an   extraordinary   amount   of    vibration  without  injury. 
They  have  the  longest  scale  ever  provided  in  instruments  with  equal  length  of  pointer. 

Each  model  has  been  thoroughly  tested  inider  the  most  severe  conditions  of  service  and  in  experiments  extending  over  more  than  one  year. 
The  portable  instruments  may  be  conveniently  carried  in  the  coat  pocket. 

The  prices  have  been  established  upon  so  low  a  scale  that  any  one  may  possess  one  or  more  of  these  remarkable  instruments  at  moderate 
cost. 

If  you  cannot  obtain  the  instrument  desired  from  your  dealer,  write  u  s. 

The  several  models  and  ranges  offer  a  selection  from  over  300  different  combinations,  listed  in  Bulletin  No.  S.     Will  be  mailed  upon  request. 

Main  Office  and  Works: 
NEWARK,  N.  J 


Model  268,  Switchboard 
Volt  Ammeter.  Reads 
Amperes.  Press  Button 
for  Volts. 

(One-quarter  Size.) 


WESTON   ELECTRICAL   INSTRUMENT  COMPANY, 


New   York,  114  Liberty  St. 
Chicago,  1504  Monadnock  Block 
Boston,  176  Federal  Street. 
Philadelphia,  342  Mint  Arcade. 
Birmingham,  Brown  Marx  Bldg. 


St.   Louis,  915  Olice  Street. 
Denver,  221  15th  Street. 
San  Francisco,  682  Mission  St. 
Cleveland,  1729  E.  12th  Street. 
Detroit,  44  Buhl  Block. 


Montreal  r 
Winnipeg   J  Northern  Electric  & 
Vancouver  |  Mfg.  Co. 

Calgary  I 

Toronto,   76   Bay  Street. 
Paris,  12  Rue  St.  .Georges. 


London,  Audrey  House,  Ely  Place, 
Holborn. 

Berlin,  Genest  Str.  5,  Schoenberg. 

Johannesburg,  So.  Africa,  F.  Pea- 
body  Rice,  Standard  Bank  Build- 
ings,  Harrison  Street, 


Artistic  and 
Attractive  Designs  in 

Lighting  Fixtures 

"Banner"  Electric  Fixtures  embody  al 
the  popular  and  most  up-to-date  designs 
together  with  many  of  our  exclusive 
creations. 

Write  us  for  an  estimate  on  your  next 
job. 

We  specialize  on  making  fixtures  from 
original  drawings  on  short  notice. 

''Banner''  Fixtures 


Na3Q0l4 


Qntario  ^nUm  &^mp  G., 

HAMILTON,  CANADA. 
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Double  Circuit 
33,000-Volt 
3-Phase  Crossing 

of  the  Central  Maine  Power  Co., 
over  the  Kennebec  River  at  Farming- 
dale,  near  Augusta,  Maine. 

Towers  carry  wire  over  main  ship 
channe!,  with  minimum  clearance  oF 
160  feet  over  water  at  high  tide. 

Height  of  towers,  169  feet;  20  feet 
square  at  base.    Main  members,  6x6 
angles.    Span,  about  800  feet. 


Illustration  shows  one  cir- 
cuit strung.  Wires  were 
dead-ended  on  low  towers 
on  each  side,  and  carried 
by  suspension  insulators  on 
high  towers.  Conductors 
are  copper  No.  2/0. 

These  structures  were  de- 
signed and  built  at  our  shops 
and  erected  by  the  Power 
Company's  construction 
force.  We  solicit  your  in- 
quiries for  such  crossings. 


Archbold-Brady  Co. 


Syracuse,  N.  Y. 


Gas  and  Coal  Ranges  Have 
Been  Removed  From  Several 
Hundred  Homes  in  Winni- 
peg—  and  Hughes  Electric 
Ranges  Have  Been  Installed 
Instead. 

This  is  the  largest  installation  of 
Electric  Ranges  in  any  city  in  the 
world. 


In  these  hundreds  of  homes  food 
is  prepared  in  the  new  and  modern 
way.  The  old  fashioned  methods, 
with  dirt,  soot,  bother,  delay, 
discomfort  and  dangers  incident 
to  flame  cooking,  are  done  av/ay 
with. 

The  season  is  at  hand  when  the 
demand  is  greatest  for  Electric 
Stoves. 

Write  for  catalogue  and  discounts 

Hughes  Electric  Heating  Co. 

902  Home  Street,  Winnipeg 
Main  Office  and  Factory  :  Chicago 
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WE  MANUFACTURE  AND  INSTALL 


TALKING   ELECTRIC  SIGNS 
STANDARD  " 
SPECTACULAR 
FLASHERS&CARRIAGE  CALLS 

The  Electric  Carriage  Call  &  Specialty  Co.       3ii  w.  40tb  St.,  new  york,  u  s  a. 


"Comealong"  for  Fence  Work. 


WIRE  GRIPS 

FOR 

EVERY  JOB 

If  you  require  tools 
for  line  work  turn  to 

KLEIN. 

Here  we  display  a 
few  wire  grips  cover- 
ing a  range  from  trol- 
ley to  fence  wire,  and 
every  type  is  doing 
service  throughout  the 
world. 

Klein  Tools  Have 
Wired  the  Earth 

and  these  grips  were 
employed  in  thework. 

Klein  Products 

are  carried  by  the 
leading  Electrical 
Supply  and  Hardware 
merchants. 

Write  us  for  a  cata- 
logue, then  order  from 
your  most  convenient 
source  of  supply. 

Mathias  Klein  &  Sons 
Canal  Station  59 
Chicago,  111. 


Tenders 
Wanted 


should  be  advertised  for  in  the 
"Tenders  and  For  Sale  De- 
partment" of  the  Contract 
Record  and  Engineering 
Review.  This  paper  is  the 
"Tender  Ad."  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans  for  any 
work  on  which  you  are  invit- 
ing bids,  in  our  offices  at 
Toronto,  Montreal,  Winnipeg 
or  Vancouver. 

Contract  Record 

and  Engineering  Review 
Toronto  Ontario 


The  STERLING  REGISTER 

represents  more  than  twenty-five  years  experience  in  Register  manufact- 
uring, and  the  present  types  are  the  best  designed,  the  most  strongly 
built,  and  the  simplest  and  most  reliable  Registers  on  the  market. 
The  new  management  soHsits  a  continuance  of  the  patronage  of  those 
who  have  bought  Sterling  Registers  in  the  past,  and  invites  inquiries 
from  the  trade  in  general. 

STERLING  FARE  REGISTER  CO. 

30  Church  Street,  NEW  YORK  CITY 

Factory  :  Elm  St.  and  N.  J.  R.  R.  Ave.,  Newark,  N.  J. 
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Apply  that  Ounce  of 
Prevention  NOW 

don't  wait  until  it's  necessary  to  use  several  pounds  of  cure. 

You  Obtain  Absolute  Protection 

from  dangerous  excess  currents  when  you  use 

"Union"  Enclosed  Fuses 

and  there's  a  reason. 

Backed  by  22  years  experience  in  the  manufacture  of  Fuse  protecting 
materials. 

They  excel  in  their  Superior  Construction  and  Finish  and  in  their  constant 
accuracy  of  operation — none  better. 

Embodied  in  the  '*  Union"  fuse  are  all  the  essential  features  of  perfection. 

We  manufacture  fuses  of  both  Old  and  New  Code  style  in  capacities  rang- 
ing from  I  to  1000  amp.  and  in  voltages  up  to  and  including  5,000  volts, 
also  make  a  very  complete  line  of  N.  E.  Code  Cut-Outs  and  high  grade 
fuse  fittings.    Write  for  New  Fuse  Catalog  No.  26. 

Carried  in  Stock  by  All  Leading  Electrical  Supply  Houses 

Chicago  Fuse  Mfg.  Company 

1014  W.  Congress  St.,  CHICAGO  1  Hudson  St.,  NEW  YORK 

Represented  by 

Central  Electric  &  School  Supply  Co.,  Toronto,  Ont.        Munderloh  &  Company,  Montreal,  Quebec 
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INTERIOR 

IS   Hot  Galvanized 
A  Smooth  Zinc 
Finish  is  obtained 
by  a  Patented 
Wiping  Process. 
Then  Treated 
with  Enamel. 


Hot 
Galvanized. 
A    S  m  o  o  t  h 
Zinc    Finish  is 
obtained    by  a 
Patented  Wiping 
Process  on  the 
EXTERIOR. 


Manufactured  by 


Greenfield  Conduit  Co.,  Limited 


Office,  331  West  King  Street 


Factory,  80  Broadview  Avenue 


Toronto,  Canada 


Munderloh  &  iZo.,  Limited 
John  Starr,  Son  &  Co.,  Limited 
St.  John  Railway  Co. 


Montreal,  Que 
Halifax,  N.  S 
St.  John,  N.  B. 


The  Home  of  Greenfield  Conduit 


Greenfield   Conduit  Co.,  Limited 

Office,  331  West  King  Street  Factory,  80  Broadview  Avenue 

Toronto,  Canada 


Munderloh  &  Co-,  Limited 
John  Starr,  Son  &  Co.,  Limited 
St;  John  Railway  Co. 


Montreal,  Que. 

Halifax,  N.  S. 
St.  John,  N.  B. 
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INTERIOR  AND  EXTERIOR 


HOT  GALVANIZED 

GREENFIELPUCT 


is  a  HOT  GALVANIZED  CONDUIT,  both  the 
EXTERIOR  and  the  INTERIOR  SURFACES  being 
treated  by  a  PATENTED  HOT  GALVANIZED 
PROCESS.  Molten  Zmc  is  wiped  over  these  surfaces 
in  such  a  manner  as  to  produce  a  PERFECTLY 
SMOOTH  FINISH  and  a  HOMOGENEOUS 
COATING  OF  ZINC  throughout. 

THREADED    ENDS  OF 

GREENFIELOUCT 

are  clean   and  well  cut,   and   insure  a   rapid  coupling. 

Manufactured  by 

Greenfield  Conduit  Co.,  Limited 

Office,  331  West  King  Street  Factory,  80  Broadview  Avenue 

Toronto,  Canada 

Munderloh  &  Co.,  Limited  -  -  Montreal,  Que. 

John  Starr  Son  &  Co.,  Limited  -  -  Halifax,  N.S. 

St.  Joiin  Railway  Co.  -  -  St.  John,  N.B. 
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Made  in  Canada 

Iron  Conduit— Conduit  Boxes  Pipe  Fittings  and  Accessories 
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^u,^o,  should  fioLfuro^ 
L)e/ica 


PEATURE  Delica  White — not  because 
*  of  its  splendid  reputation — but  because 
of  the  quaHties  that  have  made  this  reputa- 
tion possible. 

^  //  is  loaded  to  the  guards  with  salability. 

^  Scores  and  hundreds  of  retailers  have  vol- 
untarily reported  it  the  most  successful  line 
they  ever  handled.  And  the  way  orders  are 
repeated  again  and  again  proves  unquestion- 
ably the  truth  of  their  statement. 

It  has  every  element 
of  a  strong  seller 

^  It  is  perfect  in  diffusion.  Delica  White  Lighting- 
Glassware  completely  breaks  the  glare  of  the  most 
intense  light.  It  is  equally  adaptable  to  the  most 
modest  home  requirements  or  the  most  pretentious 
semi-indirect  installation.  Its  color  is  delicate  white, 
totally  free  from  speck  or  spot.  The  designs  are 
beautiful. 

^  Money  will  not  buy  a  better  or  more  popular 
glassware,  yet  the  price  you  are  paying  for  the  or- 
difiary  kind  will  buy  Delica  White.  You  want  the 
best  your  money  will  buy. 

^  Write  for  our  new  catalog. 

The  Pittsburgh  Lamp,  Brass  &  Glass  Co. 


of  Canada,  Limited 


119  Wortley  Road, 
London,  Ont. 


R.  E.  Davis, 
Representative 
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We  can  keep  you  running 
while  we  make  your  repairs 


Fred,  Thomson  Co.,  Limited 


326-328-330  Craig  Street  West 

Montreal 


RENOLD  PATENT  SILENT  CHAINS 

Drives  weinstalled  in  aprominent  Canadian  Manufacturing  plant  in  1908.  Repeatorderg  from thesame  company  are  the  bestindications  of  satisfacticn 


f  ■'=,''  of  these  drives  transmit  200  H.  P.  (from  Electric  Motors*.    The  duty  is  exceptionally  severe  and  load  is  pulsating,  necessitating  spring 
wheels.     I  hey  have  been  running  4  years  night  and  day  without  repair  of  any  kind,  with  exception  of  a  new  spring.  s. 

Pinions  28T..  15X  ins.  dism.,  286  R.P  M.  Spring  wheel  108T.,  60  ins.  diam.,  74  K.PM. 

(..hains,  Z  on  each  drive  IK  pitch,  each  8  ins.  wide.     70.000  lbs.  breaking  load.  Chain  speed  1170  F.P.M. 

Write  for  Catalogue  and  Particulars. 

JONES  &  GLASSCO,  Engineers,     '°"//e".?f'*"  MONTREAL 

(Reg'd.) 

Branch  Office:  TORONTO  We  stock  Chain  and  Repairs 


THE    ELECTRICAL  NEWS 


149 


Bell  Single 
Phase  Motors 


"DELL  Single   Phase  Motors  represent  the  very 
latest  achievement  of  the  world's  best  designers 
of  electrical  machinery. 

They  embody  every  improvement  essential  to  a 
perfect  motor — automatic  in  operation — no  compens- 
ators— no  clutch — wound  for  interchangeable  voltage 
— bronze  bearings  and  large  steel  shafts. 

For  genuine  Single  Phase  motor  merit  you  cannot 
excell  the  "Bell"  Single  Phase  Motor. 

Large  stock  carried  in  Toronto,  Canada. 

Write  for  trade  prices  and  discounts. 

We  would  be  pleased  to  hear  from  leading  electri- 
cal supply  houses  in  reference  to  handling  these 
motors.  We  are  represented  in  the  United  States 
by  the  very  best  houses  in  the  trade. 

Our  new  illustrated  catalogue  is  mailed  on  request. 


Bell  Electric  Motor  Co. 

Garwood,  N.  J.,  U.  S.  A* 
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Don't  Say  "We  Need  a  Condenser,"  But  That 

"We  Should  Have  a 
C.  H.  Wheeler  Condenser'' 


Mr.  C.  H.  Wheeler  and  his  associates  have  had  a  quarter  of 
a  century's  experience  in  the  design,  construction  and  installation  of 
condensing  machinery. 

The  experience  gained  in  thousands  of  installations  under 
widely  varying  conditions  in  all  parts  of  the  world  insures  to  you 
reliability  and  rugged  mechanical  construction,  which  means  so  much 
in  the  operation  of  condensing  apparatus. 

We  guarantee  to  maintain  a  vacuum  as  close  to  absolute  as  is 
commercially  possible  to  produce ;  this  with  an  operating  cost  and 
maintenance  lower  than  any  other  system  on  the  market. 

The  C.  H.  Wheeler  "High  Efficiency"  system  of 
Steam  Auxiliaries  includes: 


C.  H.  Wheeler  High  Transmission  Sur- 
face Condensers. 

C.  H.  Wheeler  Counter  Current  Central 
Barometric  and  high  vacuum  Low 
Level  Jet  Condensers. 

C.  H.  Wheeler-Pratt  "ROTREX"  Patent 
Vacuum  Pumps. 

C.  H.  Wheeler-Mullan  Patent  Vacuum 
Pumps. 

C.  H.  Wheeler — Hydraulic  Entrainment 
Type  high  speed  vacuum  pumps. 

C.  H.  Wheeler — Improved  Rotative  Dry 
Vacuum  Pumps. 

C.  H.  Wheeler  —  Centrifugal  Pumping 
Machinery  for  low  and  medium 
pumping  heads,  all  capacities,  Belt, 
Engine,  Turbine  or  Motor  driven. 


C.  H.  Wheeler-Pratt  Water  Cooling  Ap- 
paratus— Forced  and  Natural  Draft 
designs.  Sold  on  efficiency,  dura- 
bility and  low  maintenance  guaran- 
tees. 

C.  H.  Wheeler — Improved  Closed  Feed 
Water  Heaters  for  primary  or  aux- 
iliary service, — the  simplest,  safest 
and  most  economical  heaters  on  the 
market. 

C.  H.  Wheeler — Vertical  Enclosed  self 
lubricating,  throttling  engines. 

C.  H.  Wheeler — Atmospheric  Turbine 
Exhaust  Valves. 

Multiflex  Automatic  Relief  Valves. 
Expansion  joints. 


Everything  but  the  Turbine** 


C.  H.  Wheeler  Mfg.  Co.,  Philadelphia,  Pa. 


New  York 
San  Francisco 


Chicago 
Los  Angeles 


BRANCHES : 
Pittsburgh 
CharUtte,  N.  C. 


Cleveland 

New  Orleans,  La. 


Boston 

Honolulu,  T.  H. 
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These  Companies  Have 
Decided  that  the  Economy 
Renewable  Fuse  is  Practical : 


Algoma  Steel  Corp.  Ltd.,  Sault  Ste.  Marie,  Ont. 
Anglo-Nfld.  Development  Co.,  Grand  Falls,  Nfld. 
Canada  Cement  Co.,  Ltd.,  Montreal  &  Exshaw,  Alta. 
Canadian  Niagara  Power  Co.,  Niagara  Falls,  Ont. 
Can.  Rubber  Co.  of  Montreal,  Ltd.,  Montreal,  Que. 
Gutta  Percha  &  Rubber  Mfg.  Co.,  Ltd.,  Toronto. 
Hydro-Electric  Power  Com.  of  Ont.,  Toronto,  Ont. 


Kaministiquia  Power  Co.,  Ltd.,  Ft.  William,  Ont. 

Lake   Superior  Paper  Co.,   Sault  Ste.   Marie,  Ont. 

The  Maple  Leaf  Rubber  Co.,  Port  Dalhousie,  Ont. 

Merchants     Rubber     Company,   Ltd.,   Berlin,  Ont. 
Spanish  River  Pulp  &  Paper  Mills,  Ltd.,  Toronto. 
Studebaker  Corporation,  Walkerville,  Ont. 
Superior  Brick  Company,  Slate  River,  Ont. 


'  Look  for  the  Gray  Shell" 


And  for  These  Reasons: 

First,  of  course,  because  it  provides  a  practical  method  of  reduc- 
ing the  fuse  maintenance  expense  more  than  80%. 

Second,  because  it  is  the  only  renewable  fuse  that  is  uniformly 
rated. 

Third,  because  it  is  the  only  design  so  far  produced  that  provides 
the  desired  electrical  characteristics. 

Fourth,  because  all  capacities  of  renewal  elements  are  readily 
available,  making  large  stocks  of  fuses  unnecessary. 

Fifth,  because  they  never  vent  fire  or  hold  a  sustained  arc  and 
are  absolutely  safe. 

Sixth,  because  they  meet  the  performance  specifications  govern- 
ing the  use  of  such  devices. 

Special  Announcement : 

Two  Economy  Renewal  Elements  Are  Now  Furnished 
(without  charge)  with  each  Economy  Fuse.  Now  YOU 
Figure  What  Fuse  Is  the  Cheapest  Not  Only  to  Buy,  but 
Also  to  MAINTAIN. 

ECONOMY  FUSE  AND  MFG.  CO.  OF  CANADA,  LTD. 

Herald  Bldg.   -  MONTREAL 
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MICA 


KENT  BROTHERS 

King-ston,  Ont.,  Canada 

Miners,  Exporters  and   Dealers  in 
Canadian  Amber  Mica, 
Thumb    Trimmed,    Cut    to  Size, 
Splittings,    Discs,    Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


RECO  FLASHERS 


FOR  ELECTRIC  SIGNS  AND 
DISPLAYS 


ADJUSTABLE 


SIMPLE 


DURABLE 


COLORED  LAMP  HOODS 

GET  OUR  LATEST  BULLETINS 

Reynolds  Electric  Flasher  Mfg.  Co. 

Largest  Manufacturers  of  Flashers  in  the  World. 
AlsD  Manufacturers  of  Billboard  Reflectors,  Time  Clocks, 
Transformers, Window  Displays,  etc. 
No.  1 123  Broadway,  New  York.    No.  617-631  W.  Jackson  Blvd.,  CHICAGO 


The  CANADIAN  BRITISH 
ENGINEERING  COMPANY 

LIMITED 

WINNIPEG  BRANCH     -     324  Smith  St.,  Winnipeg 

Wholesale  Electrical  Supplies 

A  large  and  varied 
stock  carried  at  our  Winnipeg  warehouse 
including 


Wires  and  Cables 
Conduits 

Conduit  Fittings  and  Boxes 

Switches 

Fuses 

Cutouts 

Sockets 

Receptacles,  etc. 


Mazda  and  Carbon  Lamps 
Street  Light  Fittings 
Telephones 

Bells  and  Fire  Alarms 
Dry  Cells 

Secondary  Batteries 
Heating  and  Cooking  De^ 

vices 
Electric  Motors 
Electric  Meters 


OUR  ENDEAVOR 

is  to  ship  standard  supplies  the  day  order  is  received 


ELECTRICAL  MACHINERY 

AND  REPAIRS 

Armatures  Complete 
Armatures  Rewound 
Armature  Coils 
Armature  Sliafts 
Field  Coils 


PftAOTlCAL 

ELECTRICITY 


Commutators  New, 
Refilled  or  Assembled 


Every  electrician 
should  have  a 
copy  of  this  book. 
Price  -  $2.00 
delivered 


CLEVELAND  ARMATURE  WORKS,  Cleveland,  Ohio 


The  Grundy  Patent  Flexible  Insulated  Coupling 


This  coupling  really  insulates  and  adapts  itself  to  drives  in  which 
shafts  are  not  well  aligned.  It  is  highly  powerful,  absolutely  posi- 
tive and  silent.  Runs  either  way.  Practically  indestructible  and 
needs  no  repairs.  Specify  the  Grundy  Flexible  Insulated  Coupling. 
Details  and  prices  are  ready  tor  you.  Write. 

CANADIAN  BOND  HANCER  &  COUPLING  CO..  LTD.,     ALEXANDRIA,  ONT. 
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Daum  Sets  the  Pace 
for  Renewable 
Fuses. 


First  Successful  Renewable  Fuse 
on  the  Market. 


The  Last  Word  in  Fuses. 


3 


Fewest  Parts  Most  Easily  Assembled  Doing  Away 
With  Clamp  and  Thread.  Cheapest  Renewals  of 
any  Fuse  on  the  Market.  They  have  nothing  but 
their  own  Instrinsic  Value  and  Economy,  indorsed 
and  in  daily  use  by  the  largest  users  of  fuses  in  the 
world.  If  these  Fuses  were  not  Making  Good  You 
would  Not  be  Reading  This  ad.  Today.  Catalogue 
and  Sample  for  the  Asking. 


Sole  Manufacturers 


A.  F.  DAUM  COMPANY 


Pittsburgh,  Pa. 


REPRESENTATIVES 
WilUis  C.  Squire  &  Co.,  Western  Union  Bldg.,  Chicago,  111. 
Gaskill  &  Mannion,  17-19  Main  St.,  San  Francisco,  Cal. 
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THE 

CANADl  .  

TURBINfmcONSERVE 
WATER  _  ■ 
WHEEL  MIM^THE 
TVTER 
POWERS 


Canadian  Design. 
Unexcelled  Efficiency. 
Simple  Construction. 
Great  Durability. 


The  Canadian  Turbine 
Water  Wheel 


Normal  in  Speed,  Normal  in  Discharge, 

— Hence — 

Greatest  Range  of  High  Efficiency 
under  all  Working  Conditions. 

The  Turbine  That  Always  Gives 
Satisfaction. 


fVrite  for  Catalogue,  References 
and  Information. 


Water  Power  Equipment  only. 


CHAS.  BARBER  &  SONS,  Meaford,  Ont. 
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The  Induction  Motor 

is  a  sturdy  piece  of  apparatus,  but  staunch  though  it  is  there 
are  man}^  exigencies  of  service  from  which  it  should  be  given 
such  protection  as  can  best  be  secured  by  the  use  of  a 
properly  chosen 

I-T-E  Circuit  Beaker 


The  Type  "W,"  three  pole,  Time  Limit  (DALITE) 
Circuit  Breaker  shown  herewith  is  admirably  adopted 
to  the  protection  of  induction  motors  operating  under  a 
wide  variety  of  conditions.  This  form,  together  with 
others  covering  practically  the  entire  range  of  industrial 
service,  is  described  in  our  new 

HAND  BOOK  OF  THE  I-T-E  CIRCUIT  BREAKER 

THE  CUTTER  COMPANY,  ^^ti^  PHILADELPHIA 

W.  C.  Jessup,  120  Liberty  Street,  New  York  City. 
H.  F.  Darby,  Jr.,  1501  Monadnock  Block,  Chicago.  111. 
H.  W.  Mac  Vaugh,  1122  Park  Building,  Pittsburgh,  Pa. 
Thos.  E.  Beasley,  751  EUicott  Square,  Buffalo,  N.Y. 
C.  E.  Wise,  427  Ford  Building,  Detroit,  Mich. 
Eccles  &  Smith  Co..  71  First  Street,  San  Francisco,  Cal. 
Eccles  &  Smith  Co.,  .524  S.  Los  Angeles  St.,  Los  Angeles,  Cal. 
Eccles  &  Smith  Co.,  68  First  Street,  Portland,  Ore. 
Electric  Manufacturers'  Sales  Co.,  Tramway  Bldg.,  Denver,  Col. 
I-T-E  Electric  Co.,  72Finsbury  Pavement  E.C.,  London,  Eng. 


THE    ELECTRICAL  NEWS 


The  Lachute  Shuttle  Co.,  Limited 

Lachute  Mills— P.Q. 

Manufacturers  of 

Cross  Arms — Space  Blocks— Birch  and  other 
Hardwood    Insulator  Pins  and  Brackets. 


For  Direct  Connected 
Lighting  Sets,Street  Rail- 
way and  Power  Houses 


Ask 
for 
Bulletin 
201 


DISTRICT  OFFICES  : 
Tranbportation  Building,  Montreal  -  R.  W.  Robb,  Manager 
Traders  Bank  Building,  Toronto  -  William  McKay,  Manager 
Union  Bank  Building,  Winnipeg    -    W.  F.  Porter,  Manager 
Grain  Exchange  Building,  Calgary  -  J.  F.  Porter,  Manager 


The  most  critical  engineers  are  pleasd  with 

Robb  Vertical 
Compound  Engines 

They  Like 

VALVES  outside  because  accessible. 

POSITIVE    LUBRICATION  because  bearings  re- 
quire practically  no  attention  for  months. 

COMPLETE  ENCLOSURE  OF   PARTS  be- 
cause of  the  protection  it  affords. 

INTERCHANGEABLE  PARTS  because  service 
is  not  delayed  in  case  of  accident. 

SPEED  RIGHT  for  direct  connection  to  generators, 
turbo-pumps,  fans,  etc. 

INTERNATIONAL  ENGINEERING 
WORKS,  LIMITED 

Makers  of  Robb  Engines,  Boilers,  etc. 
AMHERST,  N.  S.,  CANADA 

SOUTH   FRAMINGHAM,  MASS. 
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The 


D-P 


STORAGE 
BATTERY 


RESULTS  of  D-P  BATTERY  &  AUTOMATIC 
REVERSIBLE  BOOSTER  INSTALLED  IN  A 
CENTRAL  POWER  STATION. 


REASONS  W  JY  A  BATTERY  IS  INSTALLED 
IN  EVERY  UP-TO-DATE  PLANT: 

BECAUSE 


Line  Load.  Variation 

0  to  son  amperes. 


Gpnerator  Load.  Fluctuation, 
IS  amperes  either  side  of  mean. 


Battery  Load,  being  difference 
between  line  and  generator. 


GENERATING 
:      :     UNDER  LOAD. 


IT  PROVIDES  FOR  A  FLUCTUATING 
_     LOAD     IT  IS  ESSENTIAL  TO  ECONO 
—     MICAL  WORKING.  INCREASED  LOAD 
IS  SUPPLIED  WITHOUT  ENLARGING 
PLANT.     IT   NEVER  FAILS  SUDDENLY 
IT    MEETS  EMERGENCIES 


Line  Load  amperes. 


G  ncr.tor  amperes. 


Canadian  Agency:  Messrs.  O'LEARY  &  Co.,  Montreal,  Vancouver,  Winnipeg. 

THE  D-P  BATTERY  CO.,  LTD.,  Bakev^rell,  England. 


ESTABLISHED  1888. 


CODE :  A  B  C,  5.h  EDITION.       CONTRACTORS  TO  ADMIRALTY  AND  WAR  OFFICE. 
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"D  &  W"  Fused  Switch  Boxes 

are  particularly  adapted  for  mill  service.  They  are  positively  waterproof,  are 
proof  ag-ainst  all  tampering,  and  are  so  constructed  as  to  avoid  all  danger  in 
making  connections.  They  automatically  break  the  circuit  when  opened.  Fitted 
with  Outlet  Hooks  for  Conduit  connection. 

Boxes  for  ji^o  volt  D.  C.  current 

D  &  W  Fuse  Company 

PROVIDENCE,  R.  I. 

Selling  Agent :         The  Northern  Electric  and  Manufacturing  Co.,  Limited 
Montreal         Halifax         Toronto         Winnipeg         Regina         Calgary         Edmonten  Vancouver 


We  Purchase  Outright 

entire  issues  of  bonds 
on  steam  and  elec- 
tric railroad,  g'as, 
electric  and 
hydro -electric 
properties. 


N  W.HARRIS  6 CO. 

Established  1882 
Incorporated  1911 

35  Federal  Street,  Boston,  U.S.A. 


Sparkless  Commutation  Demands 

CERTAIN,  DEFINITE  BRUSH  RESISTANCE 

depending  upon  the  design  of  the  niotor  or  geneiator.  Further— 

A  Definite  Degree  of  Abrasiveness 
Is  Necessary  in  Brushes 

to  keep  the  mica 
insulation  of  the 
commutator  flush 
with  the  copper 
segments. 

TUNGSTEN 
Pure  Carbon 
Brushes 

are  classified  in  an 
entirely  new  way 
which  makes  it 
easy  to  select  the 
brush  best  suited 
to  your  service. 
We  classify 
brushes  with  re- 
spect to  voltage, 
current  density, 
resistance  per 
cubic  inch  and  ab- 
rasiveness the 

latter  under  seven  divisions. 

Pure  Carbon  Company 

Wellsville,  N.  Y. 


TRANSiWISSlON  TOWERS 

Galvanized  and  Painted 

STEEL  STRUCTURES 


description 


Founded  1802 


WM.  B.  SCAIFE  &  SONS  CO. 

New  York  Office,  26  Cortlandt  St.  PITTSBURGH,  PA. 
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These  Are  The  Fixtures 

That  Are  Being  Used  Extensively  in  Canada 

For  Street  Lighting 


Reason:  Low  Maintenance 

Excellency  of  Design 
Prompt  Deliveries 
Reasonable  Price 


Fixture  No.  18. 


Fixture  No.  20. 


Partial  List  of  Recent 
Installations 

Berlin 
Parry  Sound 
Three  Rivers 
Chatham 
Walkerton 
Goderich 
Barrie 
Gait 
Ottawa 
Oshawa 
Trenton 
Bowmanville 
Cornwall 
Brockville 
Harriston 

Paris 
Ridgetown 


Write  Canadian  Represent- 
ative for  copy  of 
Bulletin  No.  7 


Sectional  View  Pemco  Series  Street  Fixture 

N^IQPEflCO  SERIES  FIXTURE 


strong,  simple  and  wide 
break  line  cut-out. 

Holding  nuts  distribute 
strain  on  Porcelain 

Film  cut-out  is  horizontal 
and  firmly  gripped 

Terminals  are  arranged  for 
both  inside  and  outside  wiring 


Line  wires  secured  when  fix- 
ture is  on  pole,  no  joints  to 
splice 


Large  leakage  surface  and  no  weak 
parts  in  porcelain 

Cast  Iron  Top  and  body, 
artistic  and  compact  design, 

Deep  petticoat  ground 
insulation. 

Heavy  porcelain  receptacle, 
large  Edison  screwfittings 


20  inch  F^ire  enamelled  steel 
refiector.  Excellent  light  dis- 
tribution. Won't  form  icicles 
or  hold  water 


Philadelphia   Electric   and   Mfg.  Company 

CANADIAN  REPRESENTATIVE  :  A.  H.  WINTER  JOYNER,  Limited,  76  Bay  St.,  Toronto 
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Write  for  We  had  to  perfect  our  new  type,  one-piece,  fluted  street 

Catalogue  hoods,  before  we  could  ofifer  them  to  users  demandinef  the 

12  .  .  ,  . 

best  at  a  price  that  is  reasonable.    It's  a  matter  of  principle 

with  us.  We  have  staked  our  reputation  of  24  years  on 
them — they  are  our  masterpieces.  For  substantial  construction,  high  insulation,  easy 
installation  and  artistic  appearance,  see  that  your  next  order  for  streethoods  specifies 

Cutter  Streethoods 

Style  G  shown  above  is  a  center  span  suspension,  with  the  famous  Cutter  Cable 
Clamp — the  choice  for  years  of  careful  buyers.     This  artistic  streethood  has  a  reinforced 

porcelain  insulator  designed  to  receive  series  or  multiple 
sockets.  The  Boulevard  Telescope  Bracket  shown  below 
is  one  of  dozens  of  sturdy  convenient  brackets,  fitted  with 
one-piece  fluted  streethoods,  comprising  our  big  popular 
line.  Every  fluted  steel  reflector  is  fire  enameled — blue  on 
top  and  white  on  the  strong  reflecting  surface.  In  service, 
price  and  appearance.  Cutter  Streethoods  will  satisfy 
YOU. 


Before  you  make  your  next  extension  or  change,  write  for  our  latest  cat- 
alog, number  12.  Packed  from  cover  to  cover  with  just  the  things  you 
want  to  know  about  streethoods,  arc  fixtures  and  brackets,  mast  arms, 
ornamental  posts,  mazda  arcs,  wiring  devices,  etc.  Hundreds  of  live  men 
say  our  latest  book  is  "  great."  YOU  will  too.  YOUR  copy  is  waiting  for 
you  here.   Write— right  N-O-W. 


GEORGE  CUTTER  COMPANY 

423  Notre  Dame  St.,     SOUTH  BEND,  INDIANA,  U.S.A. 
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THE  GOVERNOR  FOR  YOUR  CONDITIONS 

We  are  specialists  in  the  manufacture  and  application 
of  hydraulic  governing  apparatus. 

The  knowledge  and  the  shop  equipment  which  enable 
us  to  build  the  250,000  ft.  lb.  governors  for  the  Missis- 
sippi River  Power  Co.  at  Keokuk,  are  at  the  command 
of  the  purchaser  of  any  of  our  governors. 


WHAT  IS  YOUR  PROBLEM? 


THE  LOMBARD  GOVERNOR  CO.  ^TaT' 


The  ONLY  machine  for  the  Elec- 
trical Trade. 

Special  keys  for  electrical  express- 
ions furnished  FREE. 
Attractive  terms  for  the  electrical 
Fraternity. 

ROYAL  TYPEWRITER  SALES  CO.,  Ltd. 

Alfred  Landau,  Pres. 

96  W.  King  St.  Toronto 


100  per  cent   Carbon   Brush  Efficiency 


is  invariably  obtained 
wherever  LE  VALLEY 
VITAE  BRUSHES  are 
intelligently  used. 

VITAE  BRUSHES 

REDUCE  Commutator  Repairs 
INCREASE  Current  Output 
SAVE  Shut-down  Losses 
Every  Brusli  sold  under  an  ab- 
solute guarantee. 
Money  back  if  not  satisfactory 
Wliy  experiment. 
A   TRIAL   ORDER   will  con- 
vince. 
Samples  gladly  sent 

Le   Valley    Vitae  Carbon 
Brush  Company 

41_'3  Park  Ave.,  Now  York  City 


Transmission  Towers 


Hot  Galvanized  or  Painted 

Estimates  furnished  on 

application 

The  Canadian 

Bridge  Co. 

:|. 

Limited 

Walkerville,  Ontario,  Canada 

1'  J/'  /  / , 
. .  '■*./.->' 

m  ■ . 

Manufactitrebs  of 

DOUBLE  CIRCUIT  TOWER 
One  of  3,300  Towers  furnished  for 
the  300  mile  Transmission  Line  of  the 
Hydro  Electric  Power  Commission  of 
Ontario  Transmitting  a  110,000 
volt  current  from  NIAGARA  FALL 
to  the  principal  cities  of  ONTARIO. 

The  largest  single  order  of  Trans- 
mission Towersever  placed 


STEEL  RAILWAY  AND 
HIGHWAY  BRIDGES 
Structural  Steel  of  all  kinds 


Yager's 
Soldering  Fluxes 

4  Forms — 1  Result— The  Perfect  Joint 

Efficiency  is  the  word.  Let  us  co-operate 
with  you  to  increase  the  efficiency  of 
your  service.  Use  Yager's  Fluxes  in  any 
of  the  four  convenient  forms  —  Salts — 
Stick — Paste  —  Fluid,  to  produce  joints 
which  will  not  fail  you  at  the  critical 
moment.  No  acid  in  any  of  them.  They 
make  the  perfect  electrical  joint. 

Write  now  for  sample  and  discomif. 

ALEX.  R.  BENSON  COMPANY 

HUDSON.  N.  Y. 
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Use  Good  Motors 

to  drive  your  factory 


Such  as  are  manufactured  by 

Toronto  &  Hamilton 
Electric  Company 

HAMILTON 

Have  you  any  repairs  ?     Write  us. 


Ornamental 
Street  Lighting 
Halt! 

ever  consider  that  proper 
glassware  was  necessary 
for  Successful  Street 
Lighting 

CLEAR  ROUGHED 
ALABASTER  HALF  OPAL 
AND  HALF  CLEAR 

Globes  made  according  to 
specifications 

GilUnder  and  Sons  Inc. 

Philadelphia,  U.  S.  A. 

New  York       Chicago       San  Francisco 

Makers  of  all  kinds  of  Illuminating  Glassware 
Pressed      Colored       Roughed  Etched 
Cut  Decorated 


The  Two   Fold  Protective 
Feature  Makes  it  of 
Double  Value 


LAMP 

THE  KEY 


GUARD 

TO  SAFETY 


"  Double  Service  at 

Single  Cost" 

is  the  slogan  of  the  Loxon.  It 
protects    expensive    Mazda  and 
Carbon  Lamps  against  Breakage 
and  Theft  at  one  and  the  same  time—  thus  saves  buying 
separate  protective  devices. 

YOU  GET  FULL  VALUE  —  when  you  buy 
Loxons — Insist  on  protecting  your  lamps  with  Loxons. 

Carried  by  Most  Canadian  Electrical  Dealers. 
Quantity  Prices  and  1913  Catalog  of  Full  Line 


on  request. 


McGILL  MFG.  CO.,  vA^Sp'-AfS 


Street 

IND. 


Steel  Cabinets 


HIGH  QUALITY 

with 

SIMPLICITY 

and 

EASE  OF  INSTALLATION 

We  also  manufacture 

Meter   Control  Panels, 
Switch  Boards, 
Knife  Switches, 
Theatre  Boards, 
Battery  Charging  Panels. 

Write  for  j 

Catalogue  No.  IS.  Jjf 

On  Special  Material 

Use  our  Same-Day-Received  Quotation  Service. 


FRANK  ADAM  ELECTRIC  CO. 


St.  Louie,  Mo.,  U.S.A. 
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The  Modern  Method  of  Street  Lighting  and  our 
Remote  Control  Solenoid  Switches,  Type  17  H.E.P. 

are  inseparable-    One  is  not  complete  without  the  other. 

These  switches  are  not  an  experiment.      Look  at  the  cuts,  note  the  simplicity 
of  construction,    the  straight 
line    design,    no    springs  or 
swivels  or  other  complicated  or 
uncertain  mechanisms. 

They  close  magnetically  and 
are  opened  by  gravity  assisted 
by  the  tension  of  the  laminated 
copper  contact.  All  arcing  is 
taken  up  on  the  carbons.  The 
consumption  is  low  and  they 
run  cool  and  noiselessly. 


I 


But  you  don't  need  to  take 
our  word  for  it.  The  Hydro 
Electric  Commission  have 
adopted  them,  have  been  using 
them  right  along,  and  are  still 
sending  in  orders.  The  list 
of  towns  looks  like  a  directory 
of  the  Province  of  Ontario. 
The  Western  Provinces  are 
well  represented  too.  Get  into 
line,  you  engineers  and  power 
companies.  Don't  waste  wire, 
transformers,  cross  arms  and 
time  but  simplify  your  system  by  ordering  our  Type  17  H.E.P.  Solenoid  Switches,  for 
any  frequency  on  multiple  circuit  or  D.  C.  Series  circuit. 


-  "  ■■■■  ' 


1 


The 


Electrical  Maintenance  &  Repairs  Co. 


Phones  Adelaide  902 
903 

Nights.  Sundays  and 
Holidays  Beach  1723 
"  1930 


Limited 

162  West  Adelaide  St.,  Toronto 
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Mica  Cap  hold- 
er~a  permanent 
investment. 


The  "Fusette" 
—  a  porcelain 
core  containing 
the  fuse  strip. 
This  only  i  s 
wasted  when 
a  fuse  blows. 


Sectional  view 
showing  Fus- 
ette in  holder. 
Note  the  good 
contact  of  fuse 
with  shell  o  f 
holder. 


Paiste  Refillable 

"Fusette  Fuse  Plugs" 
List  Now  at  7c. 

The  price  of  our  two-piece  fuse  plug"  complete  has  now 
been  made  7c.  list. 

The  price  of  the  porcelain  core — the  Fusette  which 
contains  the  fuse  is  5c.  list. 

You  save  the  difference  every 
time  a  fuse  blows  saving  29^/o 

When  a  fuse  blows  take  the  old  Fusette  from  holder  and 
slip  in  a  new  one — only  the  Fusette  is  wasted,  the  holder  is 
as  good  as  ever. 

As  your  present  fuse  plugs  blow  out  replace  them  with 
Fusette  Fuse  Plugs.  They  are  ''approved,"  of  course  for 
125  volt  work. 


Neatest-Easiest  Wired 

Paiste  Molding  Taplets 

No  soldering  required,  no  extra  insulation,  no  grooving  of  the 
molding  to  fit  joints.  The  taplets  cover  rough  ends  of  moldings.  A 
stock  of  these  taplets  will  save  hours  of  time.  Approved  by  the  Fire 
Underwriters'  Association. 

Branch  Molding  Taplets — Styles  for  2-wire  or  3-wire  or  3  to  2-wire, 
single  or  double  branches. 

Molding  Cross  Overs — For  carrying  new  molding  over  old  molding — 
no  extra  insulation  necessary.    Styles  for  2  or  3-wire. 

Molding  Connectors — Meeting  Fire  Underwriters'  requirement  for 
approved  filling  for  end  splices.    Styles  for  2  or  3-wire. 

Angle  Molding  Taplet. — For  side  wall  branch  from  ceiling  main  wires 
coming  through  the  wall.    Styles  for  2  or  3-wire. 


Branch  Molding  Taplet 


Angle  Taplet 


Molding  Cross  Over 


Corner  Molding  Taplet — For  branch  made  with  corner  from  feed  wires 
in  same  room  or  coming  through  the  wall. 

Order  these  Taplets  from  your  jobber  or  write  to  us  for  samples 
and  description. 


Molding  Connector 


H.  T.  Paiste  Co. 


Philadelphia 
New  York 
Boston  Chicago 


Corner  Taplet 
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Samson 
Water  Wheels 


The  Samson  wheel  is  specially  adap- 
ted for  direct  connection  to  "  umbrella 
type  "  or  vertical  shaft  generators. 

A  special  feature  of  our  wheels  is  the 
conical  shaped  dome,  which  gives  a 
strong  and  solid  support  for  the  upper 
bearing. 

The  high  speed  of  the  Samson  also 
makes  it  peculiarly  suitable  for  this  form 
of  installation. 

If  you  are  ever  likely  to  develop  a 
water  power,  you'll  be  interested  in  our 
catalogue.    May  we  send  it  ? 


William  Hamilton  Company 

PETERBOROUGH,  ONTARIO 


Limited 


The  Tariff 


is  now  being  reduced  on 
current  according  to 
"Schedule  I^R"  by  return- 
ing it  via  Electric  Weld 
Rail  Bonds. 

The  cost  less  and  do  not 
corrode  at    the  terminals. 

Yes  and  they  last  longer. 

Let  us  quote  you 


The 


Electric  Railway  Improvement  Co. 

Office  and  Works,  6005  Carnegie  Avenue 
CLEVELAND 


Clock  movemeot 
improved,  power* 
ful,  built  in  our 
own  factory. 


Fly  wheel  oper- 
ates switch.  Re- 
lea  •  e  d  by  Tnp 
Hands  on  dork 
dial  coining  1  n 
contact  with  Trip 
Lever. 


Porcelain  barrier, 
allows  small  com- 
pact knife  switch. 


Porcelain  Bush- 
ings, extension  of 
the  switch  porce- 
lains. 

Leads  entering  at 
bottom  ezclud  e. 
moisture. 


CAMPBELL  TIME  SWITCH 

THE  BEST  (PATENT) 


Regulate 
Clock. 


Geared  lock. 
Draws  door  tight 
all  around  to  a 
rubber  gasket 


Weathei 
iron  box. 


LOAD 


Send  for  Price  List 
CAMPBELL  ELECTRIC  CO..  LYNN.  MASS. 

Canadian  Representative— Irving  Smith,  406-7  St.  Nicholas  Bldg., 
Montreal 
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Rubber  Covered  Wires 

and  Cables 

For  Power,  Light  and  Telephone  Work 


INCANDESCENT  LAMP  CORD 
FLEXIBLE  SWITCHBOARD  CABLES 

Special  Cords  and  Cables  for  all  kinds  of  Electrical  Work 


Prompt  Shipments  from  Canadian  Factory 

Boston  Insulated  Wire  &  Cable  Co. 

Canadian  Office  and  Factory  : 

Hamilton,  Ontario 


We  have  just  issued  a  catalogue 
of  Steel  Plate  Work  showing 
some  special  jobs  turned  out  re- 
cently. It  should  interest  you— 
a  post  card  will  do. 


Modern  equipment,  the 
manufacturing  facilities  pre- 
sented by  a  very  large  shop,  and 
50  years'  experience  are  being  com- 
bined in  Waterous  Built 


Steel  Plate 


Work 


Our  list  for  general  industrial  use  includes:  Settling  and 
Washing  Tanks,  Storage  Bins,  Cookers,  Steel  Plate  Convey- 
ors and  Elevators,  Smoke  Breerhin^s,  Steel  Stacks,  Riveted 
Steel  Pipe. 

These  arc  built  in  a  separate  department  of  our  Boiler  Shop 
which  is  devoted  entirely  to  this  class  of  \v  ork.  Every  job  is 
carefully  assembled  before  shipment,  and  special  care  is  taken 
to  see  that  it  is  not  sent  out  until  it  is  right  in  every  particular. 
We  guarantee  our  workmanship. 

When  you  are  next  in  the  market,  send  us  your  sketches 
and  let  us  quote  —you  will  find  our  prices  reasonable. 


The  Waterous  Engine  Works  Co.,  Limited 
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H.  KRANTZ  MFG.  CO. 

Toronto,  Canada  Brooklyn,  N.  Y. 

Manufacturers  of  High  Class 

SWITCHES,  SWITCHBOARDS  AND  PANELBOARDS,  DIMMING 
BOARDS,  SPECIAL  APPARATUS,  FLOOR  BOXES. 

Contractor  for 

The  Main,  Distribution  Switchboard  and  Dimming  Board  for 
Colonel  Sir.    Henry  M.  Pellatt's   Mansion,   Toronto,  Ontario. 

Partial  List  of  Buildings 


Toronto  General  Hospital  Toronto 

J.  C.  Eaton's  Residence  Toronto 

Lumsden  Building  Toronto 

Mason  &  Risch  Building  Toi'onto 

McLean's  Building  Toronto 

Rideau  Hall,  Ottawa  Ottawa 

Fuel  Testing  Plant  Ottawa 

Knox  College  Toronto 

Home  for  Incurables  Toronto 

Central  Y.  M.  C.  A  Toronto 

Reid  &  Company  Toronto 

Parliament  Buildings  Toronto 

Post  Office  Ottawa 

Post  Office  Quebec 

Post  Office    Montreal 

Cornelius  Vanderbilt  New  York 

Senator  Clark  New  York 

Gordon  Schwab  New  York 

George  Gould  New  York 

H.  W.  Vanderbilt  New  York 

Hotel  Ormond,  Norron,  Pizal  Palms.  . Florida 

Windsor  Street  Station   Montreal 

Hudson  Terminal  Building  New  York 

Royal  Palace  Siam 

Carnegie  Library  Pittsburgh 

Macey  &  Company  New  York 

Abraham  Strous  Brooklyn 


Post  Office   ...  London 

Post  Office  Waterloo 

post  Office  Megantic 

Post  Office  Brockville 

Post  Office  Essex 

Bank  of  Montreal  Winnipeg 

T.  Eaton  Company  Winnipeg 

Parliament  Buildings  Winnipeg 

R.  S.  Williams  Toronto 

Kent  Building   Toronto 

Kingston  Road  Seminary  Toronto 

T.  Eaton  Co.'s  Store  Toronto 

Toronto  University  Toronto 

Government  Printing  Bureau  Ottawa 


C.  P.  Hunsington  New  York 

Metropolitan  Life  Insurance  Co.  .  .  .New  York 

Hotel  Astor  New  York 

Hotel  St.  Regis  New  York 

Hotel  Mannhattan  New  York 

Hotel  Placa  New  York 

Gary  Manufacturing  Company  

Yale  &  Towne  St.  Catharines 

Yale  &  Towne  Office  New  York 

Marshall  Field  &  Company   Chicago 

Frick  Building  Pittsburg 

New  York  Times  Building  


other  Large  Installations 


Sole  Canadian  Agents 

The  C.  H.  L.  KEELER  COMPANY,  Limited 

249  Victoria  Street,  Toronto,  Canada 
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The  "Near-Side"  Car 


Standard  double  truck  "  Near-Side  "  car. 

represents  the  modern  principles  of  efficiency  applied  to  street  car  construc- 
tion and  operation. 

Weight  reduced  to  the  lowest  minimum  consistent  with  safety  and  durability, 
the  car  shown  above  weighs  36,000  lbs.  complete,  ready  for  operation. 

Seating  capacity  greatly  increased  with  wider  aisle  space,  and  more  seat-space 
per  passenger. 

Cost  reduced  by  the  elimination  of  bulkheads,  double  end  equipment,  re- 
versible seats,  etc.,  yet  a  stronger  and  better  finished  car  is  provided. 

Logical  division  of  duties  between  Conductor  and  Motorman.  The  Conduc- 
tor collects  fares,  announces  streets,  and  attends  generally  to  the  comfort  of 
the  passengers.  His  attention  is  not  diverted  by  "watching  the  step"  or 
giving  the  "starting-bell"  at  busy  loading  points.  The  Motorman  is  wholly 
responsible  for  the  movement  of  the  car,  and  adherence  to  schedules,  and  as 
all  passengers  enter  and  leave  the  car  at  the  front  platform  directly  under  the 
eye  of  the  Motorman,  he  is  also  responsible  for  their  safety  while  boarding 
or  alighting.    In  actual  service  this  has  eliminated  accidents  of  this  character. 

Comfort  of  passengers  is  promoted  by  their  entering  and  leaving  the  car 
directly  at  the  street  cross-walk.  Mud-wading  and  traffic-dodging  is  un- 
necessary. 

Perfect  ventilation  and  automatic  heat  regulation  with  other'  sanitative  pro- 
visions meet  the  requirements  of  the  most  exacting  Health  boards. 

The  Near-Side  Car  Company  owns  patents  covering  all  features  of  the  "Near-Side"  Car  and  is  pre- 
pared to  grant  licenses  for  the  building  and  operation  of  new  cars,  or  for  the  convert  ion  of  other 
types  of  equipment  into  "Near-Side"  Cars  and  their  operation  under  the  "Near-Side"  system. 


Write  for  a     Near -Side"  Booklet 


The  Near -Side  Car  Company 

Sales  Office: 

30  Church  Street,  New  York  City 
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Vertical,  Forced  Lubrication 

Quick  Revolution  Engines 

With  Combined  Throttle  and  Expansion  Governor 

These  engines  are. giving  excellent  service  wherever  installed.  They  are  built 
for  service  and  are  economical  in  consumption  of  steam  and  require  little  or 
no  attention  while  running.  The  materials  used  are  in  accordance  with 
British  Admiralty  Specifications.     Ask  for  detailed  information. 

All  Engines  are  Tested  under  Steam  before  leaving  our  works 

THE  GOLDIE  &  McCULLOCH  COMPANY,  LIMITED 

Head  Office  and  Works :  Gait,  Ontario,  Canada 

Branches:— Toronto      Montreal      Winnipeg      Vancouver   and   St.  John,  N.  B. 


"The  Recognized  Authority  on  Wiring  and  Construction 

—The  I 

Over  267,000  Sold 


9} 


—The  Electrical  Journals  of  the  United  States,  Canada  and  England 


By  H.  C.  Gushing  Jr. 


19th  Year 


Member  American  Institute  o/  Electrical  Engineers;  formerly 
Electrical  Inspector  J  or  Boston  Board  of  Fire  U  nderwriters 
and  Underwriters'  Tariff' Association  o/ New  York. 


19th  Edition 


1913  Standard  Wiring 

is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  191 2  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice. 

"It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


$1.00 

Electrical  News,  220  King  street  west.  Toronto,  Canada 


Sent  to  any  address, 
postpaid,  on  receipt  of 


Leather  Cover 
Pocket  Size 


'The  Best  Book  on  Wiring  Ever  Produced" — E.  T.  BlRDSALL,  M.E.,  A.I.E.E. 


THE   JORDAN    TAP^^ON    FOR   MOULDING  WORK 

A  real  Time  Saver  which  means  a  Money  Saver,  making  the  best  class  of  work  It  is  not  necessary  to  have  the  ends  of 
the  capping  straight  as  the  cover  of  the  Tap-on  overlaps  the  capping,  thereby  covering  any  bad  ends  of  capping 


Approved  Moulding  Fitting 
manufactured  in  all  styles 

by  i  I  I 


JORDAN   BROS.,  Inc. 


FOR  SALE  BY  ALL 
SUPPLY  DEALERS 

New  York 
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Engines  of  All  Types 

for 

Electrical  Service 

BOILERS  —  HEATERS  —  PUMPS 
TANKS  AND  STACKS 

E.  Leonard  &  Sons,  London,  Can. 

APPATPTWQ    St.  John,  N.B.     Montreal  Toronto 

ii^UiilNUlJliO.    WijjNIPEG  CALCxARY  VANCOUVER 


Pressed  Steel 
Dash  Headlights 

Practically  only  two  parts 
- — door  and  back  reflector 
case;  reflector  and  back  case 
in  one  piece. 

Reflector  of  white  porcelain 
enamel. 

Can  furnish  either  sema- 
phore or  plain  lens. 


fc  3SS-- 


No.  U 


No.  15 


Made  in  type  to  be 
set  in  dash,  or  to  be 
screwed  outside  of 
dash. 

Weight  is  but  ten 
pounds,  as  compared 
with  25  of  cast  iron. 

Can  furnish  ruby 
lens  to  be  used  as  rear 
markers. 


The    Trolley  Supply  Company 

Canton,  Ohio,  U.  S.  A. 


ENGINES 


Are  you  interested  in  efficiency?  When  an  order  is  placed  with  us  for  an  "Ingflis" 
Corliss  Engine,  it  is  handled  step  by  step  by  experts  in  their  different  lines.  Men 
who  have  proven  themselves  capable  by  long  apprenticeship,  take  a  personal  pride 
in  producing  the  "Inglis"  Corliss  Engine,  a  product  without  an  equal — Write  us. 

The  John  Inglis  Company,  Limited 

Engineers  and  Boilermakers 
14  Strachan  Avenue,  TORONTO,  CANADA 

A.  Angstrom— Montreal  Representative,  Room  509  Canadian  Express  Building 
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Jones  &  Moore  Electric  Co.,  Limited 


SINGLE  PHASE 

MOTORS 

The  greatest  "power-sav- 
ing "  motor  in  the  electrical 
market.  Superb  manufactur- 
ing facilities  make  it  possible 
to  offer  you,  quality  consid- 
ered, extremely  low  prices. 
Our  large  stock  of  regular 
sizes  enables  us  to  fill  your 
order  the  same  day  it  is 
received. 

Made  in  sizes  of  from 
to  40  H  .P.  and  25 
to  140  cycles. 

The  Best  Motor 


ELECTRIC 

FANS 

With  the  coming  of  Sum- 
mer comes  the  demand  for 
electric  fans.     No  other  make 
is  more  universally  popular 
than  the  "Century."  They 
are  neat  and  attractive  in  de- 
sign as  well  as  strong  and 
substantial,    giving  lasting 
satisfaction  to  your  customers. 
We  are  prepared  to  make 
prompt  shipments  in  os- 
cillating and  stationary 
desk,  wall  and  ceiling 
fans.     Get  our  prices 
before  placing  your 
order. 

in  the  World, 


3  Phase  Motor 


For*  Popularizing   the  Use    of    Central    Station  Power 

We  can  furnish  a  motor  for  any  circuit. 

We  can  repair  promptly  any  make  of  dynamo  or  motor. 

If  you  will  write  us  we  will  tell  you  more  about  the  advantages  of  our  motors. 


LET   US   HELP  YOU   WITH   YOUR   POWER  PROBLEMS 


CANADIAN  SVLLING  AGENTS 


Jones  &   Moore  Electric   Company,  Limited 


294-300  Adelaide  St.  West, 


TORONTO 
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Financial  Facts  on 


From  a  financial  viewpoint  several  Electric 
Railway  Officials  who  have  upon  their  lines 
G  R  S  Automatic  Block  Signals  have  found 
that  they  are  dividend  producers. 


Continuous  Track  Circuit  Signaling, 
showing  G.R.S.  Light  Signal 

More  Than  Warranted 

"  In  summmg  up  our  experience  with  this  instal- 
lation we  can  say  that  from  the  standpoint  of 
safety  to  passengers  and  equipment  and  increased 
efficiency  of  the  train  crews,  we  find  that  the  ex- 
pense in  equippmg  our  line  with  Automatic  Stop 
Block  Signals  has  been  more  than  warranted." 

This  important  statement  by  General  Superinten- 
dent Willson  of  the  Washington  Water  Power 
Company  is  worthy  of  careful  consideration  by 
electric  railway  managers. 


G  R  S  Double  Light 
Signal 


The  G.R.S.  Train  Dispatcher's  Telephone  Se- 
lector System  is  making  remarkable  service  re- 
cords wherever  installed. 


Train  Dispatcher's  Ofifice  Equipment  at  Rochester,  N.  Y. 
N.  Y.  C.  &  H.  R.  R. 


A  few  figures  from  Rochester  Division,  N.Y.C. 
&  H.R.R.R : 

OPERATION 

1 12920  calls  in  200  days 
565  calls  per  day 

5  failures  of  all  kinds 

1  failure  chargeable  to  selector 

COST 

Per  1000  calls  $.082 
Per  day  (Ave.  565  calls)  .046 

Per  Year  16.79 

Ask  for  Bulletin  "  The  Way  is  Clear  " 
and  G.  R.  S.  Train  Dispatcher's  Tele- 
phone Selector  System. 


Some  of  the  Roads  using  GRS  Alternating  Current  Signal  Systems 


Chicago.  Rock  Island  &  Pacific  Railroad. 

Cumberland  Valley  Railroad. 

Fort  Dodge,  Des  Moines  &  Southern  Ry. 

Great  Northern  Railroad. 

Long  Island  Railroad. 

Nankai  Ry.,  Japan. 

New  York  Central  Railroad,  Electric  Zone. 


New  York,  New  Haven  &  Hartford  Railroad. 
Southern  Railway. 

Hudson  Tunnels,  Hudson  &  Manhattan  Rail- 
road. 

Indiana  Union  Traction  Co. 
Lehigh  Valley  Transit  Railroad. 
Oregon  Electric  Railway  Co. 


Philadelphia  &  Western  Railroad. 
San  Francisco,  Oakland  Terminal  Ry. 
Spokane  &  Inland  Empire  Railraad. 
Terre  Haute,  Indianapolis  &  Eastern  Trac- 
tion Co. 

Washington  Waterpower  Company's  Rail- 
ways. 


Safety  First 


General  Railway  Signal  foMPANY 

OF  (^ADA  JiMlTED 

LACHINE,  QUEBEC 
Branch  Office,  WINNIPEG,  MAN. 
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GOOD 


service  is  essential  when  you  have  a 
pole  line  that  must  be  up  by  a  cer- 
tain date.     Then  the 


POLES 


must  be  right---no  culls,  no  doubt- 
ful ones.  Our  British  Columbia 
poles  are  without  an  equal  and  we 
can  ship  them 


QUICK 


from  our  lo  Canadian  yards.  The 
market  is  growing"  stronger  right 
along. 

Better  get  our  prices  now. 

The  Lindsley  Brothers  Co. 


Spokane 


Washington 


You  will  some  day  better  appreciate  the 
advantages  resulting  from  the  liberal 
installation  of 


Single  Phase 
Motors 

We   offer   you  today 
every    opportunity  of 
becoming  more  fami- 
Are  you  ready  ? 

They  are  built  in  sizes  of  1/4  to  40  Horse 
Power,  for  any  frequency  between  25  and 
140  cycles. 

CENTURY  ELECTRIC  CO. 


liar  with  them. 


19th  &  Olive  Streets 


St.  Louis,  Mo. 


Canadian  Representatives 
Jones  &  Moore  Electric  Co,  Ltd,  Hinton  Elec.  Co.,  Ltd., 

2!)i  Adelaide  St.  W.,  Vancouver   -  Victoria 

Toronto,  Ont.  British  Columbia. 

Mainer  Electric  Co.,  Ltd, 
District  Sales  Agents,    (il  Albert  St.,  Winnipeg. 

The  CANADIAN  FAIRBANKS-MORSE  CO.,  LTD. 

Montreal,  Calgary,  Kdnionton,  Ottawa,  'roiunlo,  St.  .John,  Van- 
couver, Victoria,  Winnipeg,  HcKii];i,  Saskatoon 


Cross-Arms 


Our  specialty  is  man- 
ufacturing Cross-Arms 
from     sound  straight- 


grained  Douglas  Fir. 


No  order  too  large 
for  us  to  fil:  noc  too 
small  to  receive  careful 
attention.  . 


Send  us  your  specifications  and  get 
our  prices  before  placing  your  orders. 


Cameron  Lumber  Co. 

Limited 

Mills  and  Office     -      -     VICTORIA,  B.  C. 


Nobody  Ships 

WESTERN  CEDAR  POLES 

QUITE  AS  GOOD  or 

QUITE  AS  QUICK  as 


31  CEDAR  POLE  YARDS 

in  IDAHO,  WASH.,  and  B.  C. 

FOR  PRICES  ADDRESS 

Western  Lumber  &  Pole  Co. 

Main  Office  -  DENVER,  COLO.  -  "Electric"  Bldg. 
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Pole  &  Tie  Co. 


Main  Office 
5  South  Wabash  Ave. 
Chicago,  Illinois 


We  have  yards  in 
Canada  guarantee- 
ing our  motto : 
"SERVICE" 
TRICE"  "QUALITY" 
ONE  QUALITY 
ANY  QUANTITY 


^  CEDAR  POLES  p 


E 
D 
A 
R 


We  have  large  stocks  of 
them  for  prompt  shipment 
at  low  freight  rates. 


National  Pole  Co. 

Escanaba,  Mich. 


John  Starr,  Son  &  Co. 

Limited 

1 58  Granville  St.      -      HALIFAX,  N.  S. 

Electric 
Lighting 
Supplies 


Lamps,  Sockets,  Rosettes,  Wires,  Cords, 
Conduit,  Moulding,  Switches,  Cut- 
OuTs,  Fixtures,  etc.,  etc. 

Large  Stocks        -        Prompt  Shipments 
Write  Us  for  Low  Prices 


o 

L 
E 
S 


We  are  now  handling  both 
Western  Red  Cedar  and  North- 
ern White  Cedar  Poles.  V\  rite 
for  prices.    Quick  shipments. 

Crawford  Cedar  Co. 

Menominee,  Mich. 


From  the  greatest  transmission  lines 
to  the  smallest  telephone  circuits  you 
virill  find 


<( 


PITTSBURG"  Insulators 


THEY  NEVER  FAIL 

WE  SPARE  NO  EXPENSE  TO 
MAINTAIN  OUR  HIGH  QUAL- 
ITY —  BODY  —  GLAZE  —  AND 
APPEARANCE.  WE  MAIN- 
TAIN EXPENSIVE  AND  WELL 
EQUIPPED  ELECTRICAL  AND 
CERAMIC  ENGINEERING  LA- 
BORATORIES WHICH  ARE  AT 
YOUR  SERVICE. 

PITTSBURG  HIGH  VOLTAGE  INSULATOR  CO. 

Main  Office  and  Factory,  DERRY,  PA. 

Toronto  Representatives :  Construction  &  Supply  Co., 
Bell  Telephone  Bldg. 


POLES 


Western 
Cedar 


PILING 


We  brag  about  the  Service  we  give. 

B.  J.  Carney  &  Co. 

E.  R.  Brande,  Manager,  M.  P.  Flannery,  Manager, 
819  Broad  Street,  Grinnell,  la.      606  Paulsen  Bldg.,  Spokane,  W^sh. 

Geo.  U.  Bacon,  Manager,  Medical  Hall  Block,  Regina,  Sask. 

Yards  in  Washington  and  British  Columbia. 

Commit  ns  to  memory. 
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THE  STEEL  COMPANY  OF  CANADA 

LIMITED 

WIRES 


We  Offer 

T3ARE  Copper  Wire,  Copper  Trolley  Wire,  Copper 
Cable,  Galvanized  Telegraph  and  Telephone  Wire, 
Galvanized  Strand  Wire,  Guy  Wires,  Cross  Arm 
Braces,  Machine  Bolts,  Pole  Steps,  Square  and  Round 
Washers,  Through  Bolts— Plain  and  Hot  Galvanized, 
Wood  Screws,  Wire  Nails,  etc. 

WE  INVITE  ENQUIRIES  FOR 

Telegraph  and  Telephone  Circuits 
Electrical  Construction  Work 
Trolley  Systems 


PROMPT  SHIPMENTS 


DISTRICT  SALES  OFFICES 

HAMILTON  TORONTO  MONTREAL  WINNIPEG 
VANCOUVER,  B.C       VICTORIA,  B.C.         ST.  JOHN,  N.B. 

HALIFAX,  N.S. 
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Get  In  Touch  With  Us 

for  your  Requirements  in 

Electric  Fixture  Parts 
and  Fittings 

Brass  and  Steel  Chains 

Largest  Stock  in  Canada 
Prompt  Shipments 

W rite  for  new  Catalogue  No.  2 
of  Latest  Designs 

W.  H.  Banfield  &  Sons 

MANUFACTURERS 

120  Adelaide  Street  West,  TORONTO 


Big  Reduction  m  Price  on 

THORDARSON'S  MODIFIED 
JUNIOR  BELL-RINGING 
TRANSFORMERS 

This  new  Thordarson  product  is  encased  in 
solid  steel.  Is  fire,  fool  and  moisture  proof. 
Always  works  efficiently.  Short-circuiting 
cannot  impair  them  in  the  least.  Current  con- 
sumed will  not  register  on  an  ordinary  meter. 

WRITE  FOR  FULL  PARTICULAR  AND  NEW  DISCOUNTS 

New  List  Price  $2.50. 

For  Sale  by  all  Leading  Electrical  Jobbers 

THORDARSON  ELEC.  MFG.  CO. 

503  S.  Jefferson  St.      CHICAGO,  ILL. 


The  Dayton  Fare  Recorder 


GASH 
REGISTER 
PUBLIGITY 


ADDING 
MACHINE 
AGGURAGY 


Can  be  used  in  any  type  of  car  and  with  any  system  of  collection  or  for  any  denominations  of  fares. 
A  trip  sheet  is  produced  automatically  as  the  fares  are  recorded,  and  when  detached  by  the  Conductor  or  the 
Auditor's  representative,  is  tabulated,  totalled  and  printed  ready  for  use  as  a  basis  of  settlement  with  the  Receiver 
or  Cashier. 

Before  you  order  new  Fare  Recording  equipment  or  renew  contracts  for  rented  equipment,  let  us  show  you  the 
superiority  of  "THE  DAYTON." 

The  Dayton  Fare  Recorder  Company 


Factory:  Dayton,  Ohio 


Sales  Office :  30  Church  St.,  New  York 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarles  H.  mitchell 
Pcrdval  H.  mitcbcil 

Consulting  and  Snptrvisins 
Engineers 


Hydraulic.  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engfineering, 


Traders  Bank  Building,  Toronto 


Charles  F.  Gray 

CONSULTING  ELECTRICAL 
ENGINEER 

Suite  1005  WINN  I  PPT 

Union   Trust   Building.   "  1     11  1  1  E.  U 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  H.  LARMONTH 

Consulting  Engineer 

Construction  supervision  of  Electric  Light. 
Electric  Railway  and  Gas  Plants. 

250  Confederation  Life  BIdg.,  Toronto 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
Suite  101,  Board  of  Trade  BIdg.,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  702  Canadian  Express 

BIdg. ,  Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Craig  St.,  Montreal 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates.  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


BOWRING  &  LOGAN 

ENGINEERS 

Municipal  and  Private  Power  Schemes 
Reports,  Plans,  Specifications  and 
Management  during  Construction 

Head  Office:— 322  Donald  St.,  WINNIPEG 
Sub  Office:— 43  Victoria  St.,  Toronto 


R.  A.  ROSS  &  CO. 

Consulting  Engineers 


MECHANICAL 
HYDRAULIC 
REPORTS 


STEAM  ELECTRIC 
EXAMINATIONS 
VALUATIONS 


St.  Francois  Xavier  Street,  Montreal 


P.  W.  SOTHMAN  &  CO. 

Consulting  Engineers 

Hydroelectric  development,  high  ten- 
sion power  transmission.  Reports,  es- 
timates, specifications,  valuations  and 
operation  of  plants. 


17  Battery  Place 


NEW  YORK 


Cecil  B.  Smith     J.  G.  G.  Kerry     W.  G.  Chace 

Smith,  Kerry  &  Chace 

Engineers 

Hydraulic.  Steam,  Electric,  Municipal,  Railway 
Toronto;  Vancouver;  Boise,  Idaho; 
Portland,  Oregon 


JL.jaHES-TDI 


.James  F.  Lawson 


Henry  .7.  \Velch 


LAWSON,  WELCH  &  COMPANY 
CHARTERED  ACCOUNTANTS 


TRUSTEES  AND 
FINANCIAL  AGENTS 
Crown  Life  BIdg., 
Yonge  and  Colborne  Sts. 


Toronto 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ESTABLISHED  1849 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 

Executive  Office : 
Nos.  346  and  348  Broadway   New  York  City, 
U.  S.  A.  ■ 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, judiciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRAdSTREET  COMPANY 

Offices  in  Canada:  Halifax,  N.S. ;  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que. ; 
Ottawa,  Ont. ;  Quebec,  Que. ;  St.  John,  N.B. ; 
Toronto,  Ont. ;  Vancouver,  B.C. ;  Victoria, 
B.C.;  Winnipeg.  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 


SEND  FOR  HAND  BOOK 

ATE NTS 


PHONE 

MAIN 
2582 


RIDOUT  &  MAVBEE 

59  Yonge  Street 
TORONTO,       -      .       .  CANADA 
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MORRIS 
Street  Lighting  Poles 


Modem  Ideas  in  Street 
Ughting 

Send  for  Descriptive  Bulletin  and  Prices 


Canadian  Distributors 


L.  H.  Gaudry  &Co.,  Ltd. 

76  Peter  St. 
QUEBEC,       P.  Q. 


American  Agencies  Ltd. 

Aull  Block 
CALGARY,  ALTA. 


Special  Prices 


ON 


Electrical  Books 


The  Following  Books  are  Offered  Subject  to 
Previous  Sale 


The  Steam  Turbine,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Co.,  294  pages,  illustrated.     Price  $1.00. 

Telegraphy,  by  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright, 
M.A.  Published  in  1905  by  Longmans,  Green  &  Co.,  504 
pages.     Price  $1.00. 

Electro-Dynamos,  by  Charles  Ashley  Carus-Wilson.  Published  in 
1898  by  Longmans,  Green  &  Company,  298  pages.    Price  50c. 

Electrical  Engineering,  by  Steinmetz.  Published  in  1909  by  Mc- 
Graw  Hill  Publishing  Company.     Price  $3.00. 

Radiation  Light  &  Illumination,  by  Steinmetz.  Published  in  1909 
by  M'cGraw  Hill  Publishing  Company.     Price  $2.50. 

Alternating  Current  Motors,  by  McAllister.  Published  in  1909  by 
McGraw    Hill    Publishing  Co.     Price  $2.00. 

Electric  Motors,  by  Crocker  &  Ardendt.  Published  in  1910  by 
D.  Van  Nostrand  &  Company.     Price  $2.00. 

Electric  Motors,  by  Hobart.  Published  in  1910  by  Whittaker  & 
Company.     Price  $3.00. 

Direct  &  Alternating  Current  Manual,  by  Bedell.  Published  in 
1911  by  D.  Van  Nostrand  &  Company.     Price  $1.00. 

Short  Course  in  Testing  Machinery,  by  Morecroft  and  Hehrs. 
Published  in  1911  by  D.  Van  Nostrand  &  Company.  Price  $1. 

Solenoids,  by  Underbill.  Published  in  1910  by  D.  Van  Nostrand 
Company.     Price  $1.00. 

The  Watthour  Meter,  by  Sheppard  &  Jones.  Published  in  1910 
Technical   Publishing  Company.     Price  $1.00. 

Electric  Power  Conductors,  by  Del  Mar.  Published  in  1909  by 
D.    Van    Nostrand   Company.     Price  $1.00. 

Dynamo  Electrical  Machinery,  by  Sheldon  &  Hausman.  Published 
in  1910  by  D.  Van  Nostrand  &  Company.     Price  $1.50. 

Electricity — Experimentally  and  Practically  Applied,  by  Ashe. 
Published  in  1910  by  D.  Van  Nostrand  &  Co.    Price  $1.00. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.     Price  $4.00. 

Hydro-electric  Developments  and  Engineering,  by  Koester.  Pub- 
lished in  1909  by  D.  Van  Nostrand  &  Company.     Price  $4.00. 

Electric  Meters,  by  Jansky.  Published  in  1913  by  McGraw  Hill 
Publishing   Company.     Price  $2.00. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&    Company.     Price  $1.00. 

Transmission  Line  Formulas,  by  Dwight.  Published  in  1913  by 
D.  Van  Nostrand  Company.     Price  $1.50. 

Alternating  Current  Machinery,  by  Barr  &  Archibald.  Published 
in  1910  by  Wliittaker  &  Company.     Price  $2.00. 

Electrical  Machine  Design,  by  Gray.  Published  in  1913  by  Mc- 
Graw   Hill    Publishing   Company.     Price  .$3.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker.  E.M._  Ph.D. 
Published  in  1908  by  American  School  of  Correspondence. 
2.36  pages,  illustrated.     Price  $1.00. 

Telephone  Law.  by  H.  McMillan.  Published  in  190S  by  Mc- 
Graw Publishing  Company.     332  pages.     Price  $1.50. 

Practical  Methods  of  Electro-Chemistry,  by  F.  M.  Perkin,  Ph.D. 
Published  in  1905.     322  pages.     Price  $1.00. 

Treatise  cn  Thermodynamics,  by  Dr.  Max.  Planck.     Published  in 

1903.     272  pages.     Price  $1.00. 

Text-Book  of  Electrochemistry,  by  Svante  .\rrheiuus.  Published 
in  1902.    ,344  pages,  illustrated.     Price  $1.00. 
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You  are  not  getting  the  best 
results  if  you  are  not  using 

Westmghouse  Flame  Carbon  Lamps 


DON'T  take  our  word  for  it,  we 
mvite  the  closest  investigation  of 
every  claim  we  make. 

Just  glance  at  the  illustrations.  Note 
the  symmetry  of  the  lamp  as  a  whole; 
see  how  easy  it  is  to  inspect  the  interior. 
Open  two  hinged  doors  in  the  lamp  case 
and  all  the  parts  are  in  plain  view.  Ob- 
serve the  simplicity  of  the  mechanism; 
the  small  number  of  parts.    They  mean 


a  low  repair  cost.  The  long  life  per  trim 
of  the  carbons,  1 00  to  125  hours,  means 
a  low  maintenance  cost. 

The  illumination  is  intense,  absolutely 
steady  and  uniform.  Carbons  are  furnished 
for  either  a  yellow  or  a  white  light. 

Westinghouse  Flame  Carbon  Lamps 
are  ideal  for  street  lighting,  or  the  illumin- 
ation of  parks,  shops,  yards  and  large 
interiors. 


Lamps  supplied  for  A.  C.  series;  A.  C.  Multiple;  D.  C.  Multiple; 
D.  C.  Multiple- Series  and  D.  C.  series  service 


Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 


Toronto         Montreal  Ottawa  Halifax         Winnipeg         Calgary  Vancouver 

Traders  Bank  Bids:.    52  Victoria  Square    Ahearn  &  Soper,  Ltd.    Telephone  Bldg.    158  Portage  Ave.  E.     311  8th  Ave.  W.     Bank  of  Ottawa  BIdg_ 
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Murray  Patents  "■■i^—^ 

METROPOLITAN 

Protective  and  Meter  Testing  Devices 


0  3£-/fm£  cm/yfcrms 
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CONNECTIONS 
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Diagramatic  Scheme  of  both  Service  and  Testing  Connections  for  3-Wire  Meters 


The  above  wiring  diagram  strikingly  illustrates  how  Meter  Testing  can  be  simplified 
by  the  use  of  Metropolitan  Devices.  To  safely  By-pass  the  customer's  installation, 
maintain  the  same  polarity,  place  the  meter  fields  in  series  and  make  such  other  con- 
nections as  are  necessary,  in  preparing  the  meter  for  test,  at  the  same  lime  not 
disturbing  any  permanent  connections,  all  of  this  being  done  by  one  simple  operation, 
is  the  advantage  which  this  device  offers. 

This  Testing  Block  List  No  1  35,  when  in  service,  is  enclosed  in  our  Standard  Steel 
Box  List  No.  952.  The  service  wires  entering  same  through  conduit.  To  this 
Standard  Box,  is  attached  a  meter  adapter  which  fits  snugly  around  the  terminal  box 
of  Meter,  so  that  service  wires  are  securely  enclosed  reducing  tampering  to  a  minimum. 


METROPOLITAN  ENGINEERING  COMPANY 


90  Sherbourne  Street 
Toronto,       -  Canada 
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Are  you  buying  your 

Electrical  Supplies 

from  us? 


FACTORY  PRODUCTS  LIMITED 

TORONTO 
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